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B-XRD2030 - Evaluation of uniformity of thin
film thickness by X-ray reflectivity mapping

Introduction

The characteristics of various devices composed of nanometer-scale thin films is affected by film structure parameters
such as film thickness and density. X-ray reflectivity (XRR) is a method for analyzing film thickness, density and surface or
interface roughness of single- or multi-layer thin films nondestructively. It can be applied to not only crystalline materials
but also to amorphous substances and materials opaque under visible light.

Measurements and results

XRR was employed to analyze the thickness of an Au thin film (target thickness = 50 nm) on a 4 inch Si substrate.
Measurement was performed at 5 mm intervals in the Y direction to evaluate the unevenness of the thickness.

Figure 1 shows the overlay of observed XRR profiles. A thicker film thickness gives a smaller oscillation period of the
fringes in an XRR profile. Figure 1 indicates that the Au film thickness is not uniform and is larger near the edge of the
measurement area. Figures 2 and 3 show the result of XRR analysis by profile fitting at Y = 0 mm and the Au film thickness
at each measurement position, respectively. The film thickness was uniform at 38.5 nm in the region Y = 15 mm from the
center of the sample, and gradually increased outside of the region, reaching 43.5 nm at the edge of the measurement

area.
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Figure 1: XRR profiles
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Figure 2: The result of XRR analysis by profile fitting (Y = 0 mm)

rigaku.com « September 2024 - pg. 2



[ ]
43

41

40 - [ ]
.

39 - .
L J

......

Au thickness (nm)
®
[)

37
-50 - -30 -20 -10 0 10 20 30 40 50

¥ position (mm)

Figure 3: Analysis value of film thickness at each measurement position
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Related products

SmartLab

Advanced state-of-the-art high-resolution XRD system powe
red by Guidance expert system software

Smartlab Studio Il

Windows®-based software suite

SmartLab Studio Il

Windows-based software suite for Rigaku's X-ray diffractom
eters

< SmartLab

SmartLab SE

Highly versatile multipurpose X-ray diffractometer with built
-in intelligent guidance
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