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Technical Report

Simultaneous Determination of Electroless Nickel Immersion Gold 
Plating (ENIG) Thickness and P Concentration using FT160

XRF No. 108 X-Ray Fluorescence Analysis 

FT160/

FT160L/FT160S

In recent years, the need for simultaneous measurement of plating film thickness and P
concentration has increased. To ensure the reliability of solder joints in electroless Ni
immersion Au plating (ENIG) and electroless Ni-Pd immersion Au plating (ENEPIG) used in
printed wiring boards, it is essential to manage the P concentration and the thickness of each
layer. As electronic circuits become more miniaturized, circuit board patterns are becoming
finer and plating layers are becoming thinner. This report introduces examples of analyzing
electroless Ni immersion Au plating on flexible printed circuit boards (FPC) using the FT160
coating thickness analyzer, which can measure small parts with high accuracy.

This is an analysis example and does not guarantee the performance of the instrument.

Measurement conditions for Au / electroless Ni plating

Sample structure

Tube voltage 45 kV

Collimator ⌀30 µm (Mo Kα)

Primary filter Off

Measurement time 100 s

Analysis line Au Mα, Ni Kα, P Kα, Cu Kα

Analysis method Thin-film FP method

Number of measurements 30Resin substrate
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1. Ni-P plate (P 9.6 wt%)

2. Cu / Ni 5.09 µm / Au 0.053 µm

Figure 1 Structure of FPC

Measurement conditions

Standard reference materials

Table 1 Measurement conditions for Au / electroless Ni

Simultaneous determination of Au / electroless Ni plating thickness 
and P concentration on FPC

Table 2 shows the results of 30 measurements 
of pad on FPC.

＊ RSD = SD / Ave. value×100(%)

Au [µm] Ni-P [µm] P [wt%]

Ave. value 0.094 3.26 8.69

SD 0.001 0.02 0.35

RSD* 0.8% 0.5% 4.1%

×

Measurement point

1 mm

Figure 2 Measurement site

Table 2 Quantitative results for Ni-P film thickness and 
P concentration on FPC (n=30)

As shown in Table 2, the FT 160 can simultaneously  analyze Au / electroless Ni plating thickness and P concentration 
on FPC with high accurate.


	スライド番号 1

