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Abstract: Investigation on immersion gold layers was carried out using TEM analysis for the purpose of
understanding the defect of immersion gold layer. The immersion gold layers prepared with three different types
of baths were observed. The results showed that the defect structure of immersion gold layer is strongly
dependent on the types of gold baths. Spherical defects of average 10 nm size were located along the grain
boundaries for the specimen formed at KAu(CN), bath containing no reducing agent. In the case of the
specimen processed at KAu(CN), bath containing a reducing agent, the spherical defects of 5-10 nm size were
distributed randomly in grains as well as at grain boundaries. However, such defects disappeared almost
completely when Na;Au(SO;), bath was used to fabricate an immersion gold
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Table 1. Main ingredient and working condition for three
kinds of immersion gold baths.

Bath A B C
Salt KAu(CN), KAu(CN), NazAu(SO;),
pH range 5.0~5.5 7.0~7.5 7.0~7.5
Temperature
(C degree) 85 85 80
Reduction No Yes No
agent
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Fig. 1. (a) Discolored ENIG layer pad due to the abnormal
electroless Ni growth(b) Normal ENIG layer pad.

Fig. 2. Discolored ENIG layer due to organic contamination

(a) As received (b) after plasma treatment.
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Fig. 3. Discolorations due to Ni oxides/hydroxides on top
of ENIG surface (a) SEM image of discolored
ENIG pad (b) EDS at point 1 (c) EDS at point 2.
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Fig. 4. XPS analysis on the discolored ENIG layers due
to the oxidation on ENIG surface and the normal
ENIG layer.
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Fig. 5. STEM images and BF TEM images of immersion gold
layers prepared with (a) substitutional and CN-typed
immersion gold bath, (b) partial reducible and CN-
typed one and (c) substitutional and SO3-typed one.
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Fig. 6. STEM images and EDS of immersion gold layers
prepared with substitutional and CN-typed immersion
gold bath.
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Fig. 7. STEM images and EDS of immersion gold layers
prepared with partial reducible and CN-typed
immersion gold bath.
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Fig. 8. STEM images and EDS of immersion gold layers
prepared with substitutional and SO3-typed immersion
gold bath.
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