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Sn-Ag solder is widely used as a lead-free solder. Because the Ag concentration affects the melting point and

wettability, and thus the reliability of solder connections, precise control of the Ag concentration is important.
In recent years, the miniaturization and miniaturization of mounting components have led to the increasing

demand for Ag concentration analysis in minute regions.

The FT160 series can irradiate a small area of approximately 30 um with high-intensity X-rays, and is effective in
controlling Ag concentration in small areas such as solder bumps. In particular, for highly precise analysis of Ag
concentration, the use of a W-target X-ray tube (FT160h) is recommended.
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This report shows the repeatability of Ag concentration in Sn-Ag solder samples using FT160h.

For data on FT160, refer to Technical Report XRF No.132.

Example of analysis of Ag concentration in Sn-Ag solder sample

H Samples

The analytical samples are two types of Sn-Ag solder with
different Ag concentrations as shown below.

Sample 1: 3.4 wt% Sn-Ag alloy plate * '
Sample 2: 1.0 wt% Sn-Ag evaluation sample
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Figure 1 Appearance of the sample

H Analysis conditions

Table 1 Analytical conditions for Sn-Ag solder samples

Instrument FT160h

Tube target Tungsten (W)
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Figure 2 Measurement spectra of Sn-Ag Solder Sample

The Ag La line interferes with the main component Sn peak
(Sn Ll line), but the Ag Ka. line does not interfere with the Sn
peak (Sn Ka line) (Fig. 2 (a)).

Furthermore, the Ag Ka line is more higher sensitivity in the W
tube than in the Mo tube (Fig. 2 (b)). Therefore, it is more
effective to use FT160h (W tube) than FT160 (Mo tube) for
accurate measurement of low concentration Ag.

H Analysis results

Sample 1 and Sample 2 were measured 30 times each, and
the analytical performance (RSD and trueness) was evaluated
from the mean value and standard deviation of Ag
concentration. Here, since the Ag concentration (1.0 wt%) of
Sample 2 is the charge value at the time of preparation,
trueness is a reference value.

Tube voltage 45 kV
Table 2: Repeated measurement results of Ag concentration
Tube current - in Sn-Ag solder samples (n=30)
Measurement region 35 um @ 2 Sample 1 Sample 2
Primary filter Al1000 Standard value (Wt%) 34 1.0
Measurement time Unknown sample: 100 s, Standard: 300 s Mean (wWt%) 3.42 0.98
Measuring method Bulk FP method (Optional Software) Standard deviation (Wt%) 0.021 0.016
Analysis line Sn Ka, Ag Ka RSD "3 0.62% 1.6%
Standard substance Sn-Ag 3.4 wt% alloy plate Trueness ™ 100.6% (98%)

"2 Defined as the irradiation diameter for 30~40 keV (diameter with
90% intensity).

"3 RSD = (Standard deviation/Mean) x 100 (%)
"4 Trueness = (Mean/Standard value) x 100 (%)

As a result of repeated measurement of Sn-Ag solder samples with different Ag concentrations, the standard deviation of Ag
concentration was 0.016~0.021 wt%. FT160h is effective for high-precision analysis of Ag concentration in small Sn-Ag solder.

This measurement method (Bulk FP method) is supported by optional software. For details, please contact your dealer or our company sales representative.

The data provided in this document only shows measurement examples and does not guarantee performance.
The information and product specifications described in this document are subject to change without notice for improvement.
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