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Abstract — Recent popularity in mobile electronics requires higher standard on the mechanical strength of electronic
packaging. Thus, the method of soldering between chip and substrate in electronic packaging process is changing from
conventional method using intermetallic compound to a new method using organic solderability preservatives (OSP) in
order to improve the stability and the reliability of final product. Since current OSPs have several serious problems like
thermo-stability during packaging process, however, it is necessary to develop new OSPs having thermo-stability. The
main purpose of this study is to develop various thermo-stable OSPs based upon poly(vinyl pyridine-co- methyl-
methacrylate) and to evaluate their anti-oxidation property protecting Cu pad, thermo-stability and solubility to acid- or
alcohol-containing aqueous solution during pos-fluxing. All OSPs showed not only good anti-oxidation property,
thermo-stability and solubility but also more advantages like low cost, less odor, and less hygroscopic.
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Fig. 1. Synthesis of poly(4-vinylpyridine-co-methylmethacrylate).
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Table 2. The yield of solution co-polymerization
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Table 1. The yield of bulk co-polymerization

No Sample name VP conﬁent cl\frﬁﬁt AIBN Methanol Yield
(mole %) (mole %) (mole %)  (ml) (%)
#1 PVP-MMAI10 90 10 1 0 84
#2 PVP-MMA20 80 20 1 0 59
#3 PVP-MMA40 60 40 1 0 71.9
#4 PVP-MMAS0 50 50 1 0 80

*All the content of reagents were given by feed content
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ERY 3 913, PVP-MMA= 1,6003} 1,730 cm™'ol|4 2} ﬂﬂ 2 7]
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T WE HolFSIth VPIMMA H&-5 gelate] P4 35 3HA
#/] IR ~FEHS B3 A3l MMA o] S71e-= 7124
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= AS3] $lske] PvPel PVP-MMA 21718 'H NMRg AR
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No Sample name VP content (mole %) MMA content (mole %) Chain transfer agent (wt %) AIBN (mole %) Methanol (ml)  Yield (%)
#5 PVP-MMA10 90 10 0 3 20 77.5
#6 PVP-MMA20 80 20 0 3 20 87.6
#7 PVP-MMA40 60 40 0 3 20 60
#8 PVP-MMA50 50 50 0 3 20 62
#9 PVP-MMA70 30 70 0 3 20 87.6
#10 PVP-MMA10 90 10 2 3 20 80
#11 PVP-MMA20 80 20 2 3 20 82
#12 PVP-MMA40 60 40 2 3 20 50
#13 PVP-MMA50 50 50 2 3 20 76
#14 PVP-MMA70 30 70 2 3 20 78

*All the content of reagents were given by feed content
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Fig. 3. "H-NMR spectra of (a) PVP and (b) PVP-MMA.

Table 3. The composition of PVP-MMAs obtaining from 'H-NMR

spectra
Monomer Feed Ratio  Polymer Composition Ratio
Polymer
VP MMA VP MMA
Solution polymerization
PVP-MMA10 0.9 0.1 0.63 0.37
PVP-MMA20 0.8 0.2 0.61 0.39
PVP-MMA40 0.6 04 0.51 0.49
PVP-MMAS50 0.5 0.5 0.49 0.51
PVP-MMA70 0.3 0.7 0.3 0.7
Bulk polymerization

PVP-MMAI10 0.9 0.1 0.67 0.33
PVP-MMA20 0.8 0.2 0.64 0.36
PVP-MMA40 0.6 04 0.51 0.49
PVP-MMAS0 0.5 0.5 0.43 0.57

FEA U] AA| VP S the A& AMEske] AFsHa,
71 AIE Table 39| E=A18AT)
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Fig. 4. Cloud point of co-polymer synthesized (1)without and (2)with
chain transfer agent in IPA/water mixture as solvent.

Table 4. Solubility of PVP and PVP-MMAs in formic acid aqueous

solution
MMA Chain 0.5 wt% 1.0 wt%
No Samp content  transfer formic acid formic acid

(mole %)  (Wt%) solution solution
PVP 0 0 + +
#10 PVP-MMAIO 10 0 + +
#11 PVP-MMA20 20 0 - +
#12 PVP-MMA40 40 0 - +
#13  PVP-MMAS0 50 0 - +
#14 PVP-MMAT70 70 0 - +
#16 PVP-MMAIO 10 2 + +
#17 PVP-MMA20 20 2 + +
#18 PVP-MMA40 40 2 + +
#19 PVP-MMAS0 50 2 - +
#20 PVP-MMAT70 70 2 - +

+ means that polymer can be dissolved in the solvent
- means that polymer cannot be dissolved in the solvent
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Fig. 9. Optical microscope pictures of copper surface before and
after coating various OSPs.
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