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Three-layer Ni/Pd/Au films are used in lead frames and printed circuit boards. 
The thickness of many Au and Pd films ranges from several to several tens of 
nm, and high-precision measurement and control of these films is widely used. 
Such measurements require a combination of concentrating optics and 
semiconductor detectors in order to detect the fluorescent X-rays generated by 
the thin film with greater sensitivity. In this paper, we present an evaluation of 
the measurement performance of a thin Ni/Pd/Au three-layer film on Cu in the 
micro region using FT160h.
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Example of thickness measurement of Ni/Pd/Au three-layer film on Cu
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FT160h/FT160Lh/FT160Sh

■Measurement conditions

analysis method Thin Film FP method

(* 1)

reference material 
(for registration) 

B.G.Sub New D. Filter

Cu base material

Ni 1.043 μm

Pd 0.048 μm

Au 0.052 μm

(* 1) Standard foils of Ni, Pd, and Au were superposed on Cu base material and measured as 
standard materials, and the fluorescence X-ray spectra and the certified value were registered 
in instrument. All base material and foil were manufactured by Hitachi High-Tech Analysis.

(* 2) Defined as the diameter containing 90% of the intensity of primary X-rays with energies between 30 and 40 keV.
(* 3) The combined intensity of Au Lα and Au Lβ is used.

Condition 1 Condition 2

tube voltage (kV) 45 45

irradiation area (μm)(* 2) φ35 φ35

primary filter Ni10 Al1000

measurement time (s) 100 and 50 100 and 50

analysis line Pd Lα
Au L(*3),

Ni Kα, Cu Kα

■measurement result

Au Pd Ni

standard value (μm) 0.010 0.012 0.482

average (μm) 0.0096 0.0131 0.486

Standard deviation 
(μm) 0.00013 0.00020 0.0020

RSD 1.4% 1.6% 0.40%

accuracy 96% 109% 101%

Table 1: Cu /Ni 0.482 μm / Pd 0.012 μm/Au 0.010 μm
Results of 30 repeated measurements

Table 1 shows the results of 30 measurements of our company reference material Cu base material/Ni 0.482 μm/Pd 
0.012 μm/Au 0.010 μm at a time of measurement time 200 seconds. Table 2 shows the results of 30 measurements 
of the leadframe at a time of measurement time 100 seconds.

Au Pd Ni

average (μm) 0.0060 0.0173 0.899

Standard deviation 
(μm) 0.00020 0.00040 0.0032

RSD 3.3% 2.3% 0.35%

Table 2: Results of measuring the lead frame 30 times

The condensing optical system and detector on the FT160h make it possible to measure Au and Pd with 
nanometer-order thickness with low measurement variation and high accuracy.

RSD = standard deviation/mean
accuracy = Average/standard value

*If you want to compare other instrument and performance, please use the following materials.
 Leadframe measurements are FT160, FT160h, FT9500, FT9500X, same for sample and measurement time.

・Technical Report No. 43 (Including FT9500/FT9500X Data)
  ・Technical Report No. 130 (Data from FT160)
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