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Abstract

With the simplicity of process and high reliability in chip or package bonding, epoxy solder paste (ESP)
has been recently considered as a competitive bonding material. The ESP material is composed of solder
powder and epoxy formulation which can remove oxide layers on the surface of solder powder and pad
finish metal. The bonding formed using ESP shows outstanding bonding strength and suppresses electrical
short between adjacent pads or leads owing to the reinforced structure by cured epoxy after the bonding.
ESP is also expected to suppress the formation and growth of whisker on the pads or leads. With the
mentioned advantages, ESP is anticipated to become a spotlighted bonding material in the assembly of
flexible electronics and electronic modules in automotive vehicles.
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Table 1 Classification of solder paste types by powder size

Type Powder size (xm)
2 45~75
3 25~45
4 20~38
5 10~25
6 5~15
7 2~11
8 2~8
200
M Lead free
150
M Lead

(Ten billion)
5
l

50

2011 2012 2013 2014 2015 2016 2017 2018 (year)

Fig. 1 Predictive values in worldwide market size for
solder paste
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Fig. 2 Worldwide market size by regional group for solder
paste
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Table 2 Characteristic comparisons between solder paste
and epoxy solder paste (ESP)

Bonding material Solder paste ESP
Reducing Flux Epoxy formulation
component

Solder powder and

Bonding reaction .
g epoxy formulation

Solder powder

Cleaning after
bonding

Cleaning flux

. Not necessa
residue Y

Reinforcement of

bonding Underfill

Not necessary
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Fig. 3 Dynamic differential scanning calorimetry thermo-
grams of epoxy resin formulation and ESP in-

cluding Sn-58Bi solder powder with a heating rate
of 10°C/min”
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Fig. 4 Process diagrams of surface mounting using con-
ventional solder paste and ESP
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Fig. 5 Conceptual diagrams of surface mounting processes
using conventional solder paste and ESP"
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Fig. 6 Example of temperature profile for the reflow using
ESP, schematic diagram of ESP bumps reflowed
after printing on Cu pads, and actual image of
reflowed ESP bumps"
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Fig. 9 Transparent and flexible LED products assembled
using ESP
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Fig. 10 Procedure and result of long-term reliability tests
performed with the transparent and flexible LED
products assembled using ESP
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Fig. 11 Tin whisker growth on tin-finished connector pin
in automotive ECU"”
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