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Nano Brief 

To keep pace with market needs, and to meet and greet our existing and potential customers, in 2024, Ebatco will participate in several regional and national conferences and exhibitions. Ebatco will present and exhibit at the following upcoming events:

· April 30-May 2 – American Coatings Show and Conference, Booth #217, Indiana Convention Center, Indianapolis, IN, representing Kyowa Interface Science Co. Ltd.
· May 4-9 – SVC Technical Conference, Booth #918, Hilton Chicago, Chicago, IL.
· May 19-23 – STLE Annual Meeting and Exhibition, Booth #609, Minneapolis Convention Center, Minneapolis, MN.
· July 9-11 – SEMICON West, Booth #6810, Moscone Center, San Francisco, CA.
· October 2-4 – BioInterface Workshop and Symposium, McNamara Alumni Center, Minneapolis, MN.
· October 16-17 – MD&M Minneapolis, Booth #2838, Minneapolis Convention Center, Minneapolis, MN.

Please stop by our booth to discuss the incredible world of nanomaterials, nanodevices, nanoinstruments, and nano/micro scale surface characterization with our staff scientists. We hope to see you there!


Ebatco 

Ebatco announces the successful completion of its 2024 Annual Audit on its ISO/IEC 17025:2017 accreditation conducted by Perry Johnson Laboratory Accreditation, Inc. and continues its technical competence and quality excellence. Ebatco had achieved its first ISO/IEC 17025:2005 accreditation in 2017 and ISO/IEC 17025:2017 in 2020 for a defined scope in Chemical, Mechanical, Metallurgical, and Thermodynamic Testing fields.
ISO/IEC 17025:2017 is one of the highest standards that a testing laboratory can meet. ISO/IEC 17025:2017 covers management systems for quality, administrative and technical operations. ISO/IEC 17025:2017 accreditation indicates the accredited lab meets the general requirements for the competence to carry out tests and/or calibrations including sampling, using standard methods, non-standard methods, and laboratory-developed methods in the specified and listed test scope.

We hope to see you at the Society of Tribologists and Lubrication Engineers show. 
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Case Study 

Thickness Measurement of Thin Film Semiconductors and Electronic Materials Using X-Ray Reflectivity

Thin film electronic materials such as semiconductors, insulators, and conductive coatings are crucial to modern technology. The properties of these thin films can be tailored in numerous ways. One way of modifying the properties of thin films is through varying film thickness. Varying film thickness is a powerful tool that allows for the targeting of very specific properties. For example, changing the thickness of a semiconductor thin film allows for modification of the band structure and the targeting of quantum size effects. Quantum size effects are achievable by using film thicknesses close to the de Broglie wavelength of metallic electrons (~10 nm). This necessitates precise measurements of film thickness. A common method of measuring the thickness of nanoscale thin films is through the use of x-ray reflectivity (XRR). 

XRR is a versatile technique capable of measuring not just film thickness, but also density and surface/interface roughness. It can be applied to not just simple, single-layered films, but also complex, multi-layer structures. XRR functions through the use of low-angle x-ray reflection. The x-ray beam starts as being fully reflected from the surface at the critical angle and then rapidly increases its penetration depth as the angle is increased past the critical angle. As the penetration depth passes an interface—including the film-air interface—part of the beam is reflected. When reflections occur at two or more interfaces, the interference between these partially reflected X-rays creates a reflectometry pattern. This wavelike pattern can be decomposed using a Fourier transform to isolate the components of the signal. Each component of the interference pattern corresponds to an interface, analysis of it allowing the determination of the thickness, density, and roughness of each involved layer.

Ebatco is equipped with a Rigaku SmartLab X-ray Diffractometer which is capable of conducting XRR measurements for the determination of thin film thickness. For the purpose of illustrating this capacity, three thin films have been analyzed: gold, indium tin oxide (ITO), and silicon nitride. The thin films were on substrates of glass, glass, and silicon, respectively. The specified thickness values for each of the films were 10 nm (gold), 65 nm (ITO), and 100 nm (silicon nitride).  ITO is a transparent conducting oxide commonly used in optoelectronic devices, such as solar cells, as a high-bandgap semiconductor. Gold and silicon nitride thin films are often used in circuit boards as a conductive material and as an insulator, respectively.

Table 1 XRR Measurement Results for Each Thin Film on Substrate Sample
	Film
	10 nm Gold
	65 nm ITO
	100 nm Si3N4

	Layer
	Gold
	Ti adhesion layer
	Glass substrate
	ITO
	ITO-Glass Interface
	Glass substrate
	Si3N4
	Si3N4-Si Interface
	Si substrate

	Thickness (nm)
	10.5
	3.3
	N/A
	63.9
	2.9
	N/A
	98.8
	4.0
	N/A

	Density (g/cm3)
	19.07
	3.70
	2.21
	7.59
	5.07
	2.21
	3.32
	2.97
	2.33

	Roughness (nm)
	0.6
	0.6
	0.4
	1.9
	0.2
	1.4
	0.9
	0.4
	2.0



As an example, Figure 1 shows the XRR measurement and analysis results of the gold film on a titanium adhesion layer on a glass substrate. Table 1 presents the numerical values of film thickness, density, and surface roughness determined via XRR analysis for all three thin film on substrate samples. As shown by Table 1, the values found by XRR show very good agreement with the specifications of each film, as the determined thicknesses for the gold, ITO, and Si3N4 films were 10.5 nm, 63.9 nm, and 98.8 nm, respectively.



Figure 1. XRR scan of the 10 nm gold thin film on a titanium adhesion layer on a glass substrate.

The above findings highlight XRR’s efficacy as a potent and precise means for thin film characterization. The inclusion of XRR analysis in R&D efforts allows for the better understanding of the properties of synthesized thin films, aiding in the development of new semiconductors and other electronic materials.
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78th STLE ANNUAL MEETING & EXHIBITION
May 19-23,2024 Minneapolis, Minnesota  Minneapolis Convention Center

Ebatco will be Exhibiting at the 78th STLE Annual Meeting
& Exhibition

Join us this year at the STLE Annual Meeting in
Minneapolis, MN!

Booth #609

About Ebatco:

Ebatco i an IS0 17025 accredited lab service provider for Chemical, Mechanical,

Metalrgical and Thermal Dynamic analysis and testing. Ebatco provides effective

‘and prompt solutions for ficton, wear and lubricity measurements and expert.evel

consultation. Cal s at 952-941-2199 for your unmet analyial and testing needs in
ibology, ubrication and beyond

REGISTER NOW
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