










CONTACT RELIABILITY VERSUS PLATING PROCESS CONTROL

Abner D. Joseph and Stephen J. Klaren

AT & T Bell Laboratories - Consumer Products

6612 E. 75th. Street

Indianapolis, IN 46250

ABSTRACT

Contact reliability testing on Gold Flashed Palladium (GFPd) contacts, porous
through the palladium layer down to the nickel layer was performed.
Temperature Aging (TA), Temperature Cycling (TC), Atmospheric Corrosion
(AC), and Durability Tests were done on this contact system.

No deterioration in contact resistance occurred under these test conditions. Based

on these results, porosity down to the nickel layer does not seem to be
detrimental. The tenacious nickel oxide film that forms on the nickel in the pores
seems to be adequate in protecting against corrosive environments.



INTRODUCTION

Electroplated noble metal finishes are very common in the electronics industry.
Electroplating is a cost effective method of obtaining noble finishes which are
essential for low contact resistance contacts in separable connectors. This
advantage can be lost if proper process controls do not exist during the
electroplating operation.

Besides End-Point Requirements such as plating thickness, adhesion, deposit
hardness and bend ductility, the achievement of a low porosity finish is very
critical [1]. Pore corrosion could lead to tarnish or discoloration affecting the
appearance of the part. On separable connectors, it could lead to deterioration in
solderability and more importantly contact resistance. A severe porosity defect
could lead to formation of excessive corrosion products to the point of component
failure (electrical opens). Substrate preparation and plating parameters have the
greatest effect on the porosity of the electrodeposit [2].

Many studies have been done on porosity testing of composite coatings like hard
gold over nickel, Gold Flashed Palladium (GFPd) and Gold Flashed Palladium-
Nickel [3]. Many porosity testing techniques exist [4-5]; some of which are simple
gas exposure tests [6], while others involve paper electrographic [7 or gel
electrographic techniques [8]. Gas exposure tests are fairly simple since they do
not involve the assignment of porosity index numbers. Results are expressed as
the number of pores seen at a certain magnification per unit area of exposed
relevant surface.

A very common gas exposure porosity test used for gold plated systems is the
nitric acid vapor test [9]. Based on the colors of corrosion products, it is possible
to differentiate between nickel and copper attack after this test. The nickel
corrosion products are clear or white and copper corrosion products are blue or
bluish-green. Since nitric acid vapors attack palladium metal [10], the above test
cannot be performed on GFPd systems. For this reason, a sulfur dioxide vapor
test is specified [11]. A major drawback of this test is it's inability to discriminate
between nickel and copper corrosion products.

Depending on the nature of the information required, different testing techniques
can be used. Some gas porosity tests will attack both the nickel underplate and
copper base metal, whereas others will attack only the copper base metal. Figure
1 demonstrates typical types of porosity that can exist after composite plating.
Figure 1(A) shows a cross sectional view of this electroplated system that has
porosity down to the copper substrate. Figure I (B) shows an alternate situation
with porosity only down to the nickel under layer.
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FIGURE 3

(TEMPERATURE CYCLING PROFILE)





FIGURE 5

TA CONTROL
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FIGORE 6

GFPd CONTROL
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FIGURE 7

TEMPERATURE AGING
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FIGURE 9

TEMPERATURE CYCLING
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