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XRF No.47 X-Ray Fluorescence Analysis 

Several case studies are introduced in a series of application briefs for samples except Au, Pd, 
Ni, and Cu. Light elements such as aluminum and phosphorus are measured by using 
FT9500X. Also the repeatability tests are performed by FT9500X and FT9500 to compare the 
results of both instruments. 

Note: This is a measurement example and does not make any performance guarantee. 

Thickness Analysis of Al plating/Si Wafer and Ni-P plating/Cu 

FT9500 FT9500X 
Element Al Al 
Average 2.90 3.03 

SD 0.064 0.057 
RSD 2.2 % 1.9 % 

FT9500 FT9500X 
Element Ni-P P Conc. Ni-P P Conc. 
Average 11.71 10.07 wt% 11.16 10.16 wt% 

SD 0.359 0.963 wt% 0.321 0.876 wt% 
RSD 3.1 % 9.6 % 2.9 % 8.6 % 

Table2. Result of Al 2.98 µm 

Measurement Result (10 times at same position) 
Table3. Result of Ni-P 11.2 µm, P 10.3 wt% 

Al Kα FT9500X 

FT9500 
P Kα FT9500X 

FT9500 

Figure1. Spectrum comparison between FT9500X and FT9500 

Spectrum of Al and P 

FT9500 FT9500X 
Tube Voltage 30 kV 45 kV 
Tube Current 1000 µA 1000 µA 

Filter unused unused 
Irradiation Area※ φ100 µm φ30 µm 

Measurement 
Time 100 s 100 s 

Measurement Condition Sample (Standard Reference) 

The samples of different thickness are evaluated.  
1. Al 2.98 µm  / Si 
2. Ni-P 11.2 µm (P 10.3 wt%)/ Cu 

FT9550X 
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Both samples are registered as standard reference samples 
and their measurement are repeated 10times (measurement 
time 100 sec) 

※Value for characteristic line (Mo Ka line) of Tube target. 

The energy of Al Ka and P Ka are comparatively low, therefore they can be easily absorbed by air. However 
FT9500 enables to detect X-ray fluorescence of Al and P irradiating high brilliant x-ray by using the focused x-ray 
optical system. It is confirmed that FT9500 is able to detect x-ray fluorescence peaks of these elements by using 
the new focused x-ray optical system in spite of a smaller beam than FT9500. 

Unit：µm Unit：µm 

Table1. Condition of FT9500 and FT9550X 

Although FT9500X is an instrument equipped with a smaller beam system, it is confirmed that FT9500X have 
a nearly equivalent performance to the conventional FT9500 with respect to thickness analysis of samples 
including such light elements such as Al and P.  

FT9500X Application Note 3 
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