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Nano Brief 

In 2019, Ebatco will have a booth at several upcoming seminars, society meetings, and trade shows with more to be announced later. 
Ebatco will be exhibiting at the following upcoming events:

· April 27th – May 2nd, Society of Vacuum Coaters TechCon 2019 Conference, Booth # 118, Long Beach Convention Center, Long Beach, CA
· May 3rd, Minnesota Microscopy Society Spring Symposium, Science Museum of Minnesota, St. Paul, MN
· May 19th – May 24th, 46th ICMCTF, Booth # 308, Town & Country Resort Hotel and Convention Center, San Diego, CA
· September 29th – October 3rd, MS&T19, Booth # 530, Oregon Convention Center, Portland, OR
· December 1st – 6th, Materials Research Society Fall Meeting & Exhibit, Hynes Convention Center, Boston, MA
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 

Dr. Rebecca Tissot gave a presentation titled “Process Development of Advanced Electronic Materials Facilitated by X-Ray Diffraction” at the Whole-Day Seminar for Minnesota Chapter of ASM International on February 20th.  In her presentation she outlined the ways in which x-ray characterization techniques can provide valuable information in research or manufacturing for semiconductors, insulators, and magnetic materials.  The talk was well received and led to several interesting discussions with other attendees about film thickness, thin film composition, and residual stress measurements using x-ray diffraction techniques. 

In addition, Ebatco has had a very successful week at the Pittcon 2019 Conference and Exhibition! Thank you to all who visited the booth and we hope the discussions have stimulated more thoughts on your future endeavors in material design, testing and analysis. Please let us know if we could assist you in any way through material and device testing, analysis and characterization. 
 
Case Study [image: Line - Case Study]

Polymer Laminate Analysis using FTIR Microscopy

[bookmark: _GoBack]Although they may appear to be composed of a singular material, many products in the industrial world are actually layered composites composed of a multitude of materials. Painted surfaces, food and pharmaceutical packages, and medical devices are all often coated sequentially with a variety of polymeric materials. Control over the thickness and uniformity of these coatings is paramount to ensure product quality and function. As such, nondestructive imaging techniques that can examine these coatings are vital to monitoring these variables. With the recent advances in ATR selected area imaging and focal plane array enhancement, FTIR has become a key tool to analyze polymer-based laminates. In this application note, a Cary Agilent 670 FTIR microscope with a 32 x 32 Focal Plane Array (FPA) detector was used to analyze a multi-layered packaging polymer system composed of two major constituents.

First, the plastic packaging was clamped in a microvice assembly. The packaging was then rapidly cut with a razor blade along the surface, resulting in an exposed cross-section (Figure 1, left). This cross-section was then placed under the 15x objective of the microscope and imaged using a germanium ATR crystal (Figure 1, right). Because the size of the FPA is 32 x 32, the maximum ATR imaging window is 35 μm x 35 μm. Yet as can be seen from Figure 2, the plastic is approximately 250 μm in total thickness. As a result, eight total images were collected by moving the stage incrementally 30 μm at a time. The images were then assembled to create an IR overlay (Figure 2, left). 
. 
As can be seen from Figure 2, the plastic was composed of six alternating layers of three polymers. The associated FTIR spectra are shown in Figure 2. Interestingly, the plastic optically appeared to be only four layers, but FTIR analysis revealed the presence of six layers. The central layer, although visually only one layer, is actually three distinct layers.




[image: ][image: ]Figure 1. The microvice holder (left) containing a small red sample that has been cross-sectioned and the microvice holder under the germanium ATR microscope accessory (right). (Note: A red sample was chosen for illustrative purposes. It was not the sample that was analyzed.)

The combination of the FPA detector and selected area imaging makes FTIR a highly valuable analytical tool for any component analysis. Importantly, the imaging detector can acquire tens of thousands of spectra in seconds, and it can be used in ATR, reflection, and transmission modes, allowing for an even greater breadth of applicability. 
 
[image: ][image: ]Figure 2. Optical image of a plastic packaging sample with IR image overlay (left) and corresponding FTIR spectra (right).
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