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Technical Report

Polymer thin films, such as resist films, are composed of light elements; thus, it is difficult to
directly detect and analyze X-ray fluorescence of the components of these thin films. In such
cases, film thickness analysis can be conducted using the absorption method while focusing on
the X-ray fluorescence intensity generated from material under the film. This report introduces a
pseudo sample with a commercially available polyethylene terephthalate (PET) thin film
mounted on a silicon wafer as an example of resist film thickness analysis on a silicon wafer.

Polyethylene terephthalate (PET) thin film on a silicon wafer (thickness 2.5, 5, 20 µm)

 Both instruments, the EA6000VX and FT9500, can analyze film thickness of 2.5–-20 µm for PET thin films.
 In the case of a large sample size, the EA6000VX, with uses a large irradiated area, is superior in terms of repeatability of 

the acquired X-ray intensity.
 Coating thickness analysis is possible by straight line calibration in the case of a film with a thickness of less than 2 µm.

 The quantitative lower limit was determined by measuring the material and setting the film thickness to 10 times the
standard deviation σ of the Si Kα intensity ratio.

 The quantitative upper limit was taken as the coating thickness at which the Si Kα intensity ratio from the calibration curve
was 0.05. The quantitative lower limit and quantitative upper limit vary depending on the material under the film and the
composition of the polymer.

EA6000VX FT9500

Coating thickness analysis of high polymer thin film
XRF No.40 X-ray Fluorescence Analysis

Example measurement of thickness of PET film on silicon wafer
■ Specimen

■ Conditions

Instrument EA6000VX FT9500
Measure time 30 s

Collimator □3.0 mm 0.1 mm
Voltage 15 kV 30 kV
Current 1000 µA
Filter for Cl OFF
Focus Standard

Atmosphere Air

Table 1  Measurement Conditions
■ Calibration
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Figure 1 PET thin film thickness calibration
■ Analysis results from repeated measurements

Instrument EA6000VX FT9500

Standard (µm) 2.5 5 20 2.5 5 20

Ave (µm) 2.50 5.01 19.9 2.56 5.01 20.5

SD (µm) 0.019 0.023 0.063 0.043 0.105 0.275

RSD (%) 0.8 0.5 0.4 1.7 2.1 1.3

Table 2   Coating thickness analysis results of PET thin film on silicon wafer (N=10)

■ Quantitative lower limit and quantitative upper limit of coating thickness

Instrument EA6000VX FT9500
Quantitative Lower Limit 0.067 0.18
Quantitative Upper Limit 21 23

Table 3  Quantitative lower limit and quantitative upper limit of each instrument
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