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TECH TIP 12

Why Silver Epoxies?

Silver epoxy adhesives (ECAs) have been 
widely used in semiconductor and elec-
tronic packaging industries since the 
1960s, as a reliable connection method 
instead of soldering or eutectic joining of 
metals.

After 2000, as a result of the global transi-
tion to lead-free electronics, the majority 
of the electronic component manufac-
turers are now using pure tin or tin-rich 
alloys for soldering, SMD terminals and 
leaded devices. This change has resulted 
in increased reflow temperature, less duc-
tility and more likelihood of “tin-whisker” 
formation. It is well known that electri-
cal shorts caused by growth of these tin 
whiskers (needle-like metal crystals) have 
knocked out guided missiles and com-
munication satellites, caused heart pace-
makers to fail and watches to stop ticking.

These concerns have catapulted silver 
epoxy (ECA) applications. While the ECAs 
have advantages over tin rich soldering 
processes, what they adhere to needs to be 
chosen carefully. When used for electrical 
contact, it is important that the metalliza-
tion has similar potentials to avoid galvan-
ic corrosion and non-conductive oxides. 

What is a “Tin Whisker”?

A tin whisker is a conductive tin crystal, 
which can spontaneously grow from tin 
based lead-free finished surfaces even at 
room temperature, often in a needle-like 
form. Oxidation in humid conditions, cor-
rosion, intermetallic formation, stress un-
der thermal cycling, and electromigration 
have all been shown to promote whisker 
formation.

While pure tin has gained the most noto-
riety for developing whiskers, these pesky 
crystalline filaments can also grow from 
other metals, including cadmium, silver, 
and zinc.

 
Metal & Metal-Oxides

Palladium, platinum and gold are noble 
metals which will not readily oxidize, due 
to their electron orbital configuration. 
Silver is also a noble metal with a similar 
configuration, but will oxidize under the 
right conditions. However, even if the sil-
ver is oxidized, its oxides are conductive.

Lead and tin are main group metals 
containing free electrons that will read-
ily form non-conductive oxides and can 
cause serious conductivity issues. Since 

these oxides form on the surface of the 
metal, they can also significantly reduce 
the shear strength of an adhesive bond.

 
Ag, Sn, Al Joints

Silver epoxy should never be used on pre-
tinned surfaces for three reasons.

•	 It is industry legacy and common  
       sense that noble metals like to be  
       joined to other noble metals.

•	 Silver and tin have dissimilar poten- 
       tials, leading to galvanic corrosion, via     
       a tarnish or rusting process.

•	 Silver itself can be a catalyst for  
       tin whisker formation.

Manufacturers should avoid pure tin al-
together by plating components with 
materials that do not have a tendency to 
whisker, such as Au, Ag, AgPd, NiPdAu, Pt, 
Pd, Cu.

Aluminum presents a similar quandary 
as tin, not producing whiskers, but its like-
lihood to readily oxidize. Aluminum oxide 
is an electrical insulator and mechanically 
it will yield a weaker bond than its non-ox-
idized form resulting in as much as a 50% 
difference in lap shear strength.

Compatible Metallization with 
Electrically Conductive Silver Epoxies

Considerations for PCB & circuit assembly 
when choosing ECAs ahead of solder joining
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DISCLAIMER: Data presented is provided only to be used as a guide. Properties listed are typical, average values, based on tests believed to be accurate. It is recommended that users perform a thorough evaluation for any application based on their specific require-
ments. Epoxy Technology makes no warranties (expressed or implied) and assumes no responsibility in connection with the use or inability to use these products. Please refer to the product data sheets and safety data sheets (SDS) for more detailed information.
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Silver Epoxy ECA            +’s 
 
•	 Is compatible with Si, GaAs, In, P  

       and MEMs chips

•	 Can withstand 260 ̊C lead-free reflow

•	 Are well matched with Au, Ag, Ag-Pd 

       terminations of capacitors and resistor SMDs

•	 Will bond well to Pt, Pd, Au, Ag, Ni & Cu surfaces

•	 Provide an excellent alternative to solder joining

•	 Yields similar thermal conductivity values 

       as most solder joints

Silver Epoxy ECA              -’s 
 
•	 Is not compatible with Sn, Al, and  

       SnAgCu solder surfaces

•	 Should not be used with solder dipped 

       pads on SMDs / PCBs

•	 In its cured form, can not be ribbon or wire  

       bonded and will not accept solder joints

•	 Should have oxides removed from Cu 

       and Ni surfaces prior to bonding

Compatibility Chart


