New Nanofab Tool
Keyence 3D Optical Microscope

Brian Baker



Presenter
Presentation Notes
Today I would like to tell you about a new high end optical microscope that the Nanofab was able to recently purchase using a RIF grant from the university.  This system is available for use in the clean conference room at the small instruments rate.




Presenter
Presentation Notes
This is an image of the Utah Electrode Neural array on the surface of a penny, as captured by the Olympus MX51 microscope in the Nanofab.  (compound microscope).  Note how the lighting is poor, there is a lot of glare, the color is not good, and the depth of focus is terrible.
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Presenter
Presentation Notes
This is an SEM image of the same Utah Electrode Array on the penny.  The image is great, it is sharp, and all in focus, but because we are imaging it with electrons instead of photons, it is a grayscale image.
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Presenter
Presentation Notes
This is an image of the same arrays as captured by the new Keyence VHX 5000 microscope.  Note the nice colors, surface features, and high depth of focus.
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Presenter
Presentation Notes
You can see that above certain magnifications, the Keyence can compete with the SEM, and even beats it in some areas like imaging speed, simplicity, and color.


High Resolution 50 Megapixel
Full Color Images + Image Stitching



Presenter
Presentation Notes
The Keyence has an amazing camera that can capture images up to 50 MPxls. It also has stage control so that images can be automatically stitched together for even higher resolution at higher magnifications.
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Presenter
Presentation Notes
We have two lenses for the Keyence, one is 20-200x, and the other is 500-5000x.  This gives us the ability to image and measure features from the mm scale down to the micron scale.


ens: Z500:X3000


Presenter
Presentation Notes
This microdevice has features that are about 1.5 microns wide.  You can measure distances, angles, and areas with the software on the tool.


Template Measurements


Presenter
Presentation Notes
If you are making a wafer full of identical chips, and you need to take measurements on all of them, this tool can really help.  The software includes a template tool that allows you to create an image with predefined measurements on it, then snap it into place over top of a newly captured image.  The data automatically populates a table and can then be exported for data analysis.





Presenter
Presentation Notes
Tilt the microscope, not the sample.  0-90 degrees.  The stage can also rotate freely, allowing the user to inspect the sample from any angle.



Contact Angle Goniometry
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Presenter
Presentation Notes
90 degree tilt enables goniometry measurement to determine if your surface is Hydrophobic or hydrophilic
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Presenter
Presentation Notes
So, what makes this a 3D microscope?  Well, the camera on the microscope can automatically be raised in the z direction.  As it is raised, it captures the image at each step.  It then stacks all the images together into a single 3D image.  Thus, the tool can also make measurements in the z direction.


3D Surface XYZ Data Export



Presenter
Presentation Notes
The xyz data can be imported into other modeling software.  You can also make volume and surface area measurements of 3D surfaces


3D Surface Models



Presenter
Presentation Notes
This is a 3D model of a rat brain that was imaged on the Keyence.  You can see that the microscope does a decent job of imaging biological tissue samples as well as normal silicon based micromachined devices.
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Presenter
Presentation Notes
The 3D measurement features allow the software to genterate colorized height maps to allow easier visualization of features.
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Presenter
Presentation Notes
This is an image of solder bumps on the surface of an IC chip.  For samples where you have a really bright reflective metals along with other dark, low-reflective surfaces, you use the glare removal feature.  
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Presentation Notes
The 3D imaging capabilities give the tool a depth of focus of several mm.
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Presentation Notes
Particle counting and associated data analysis.




Presenter
Presentation Notes
Videos with resolutions up to 1600 x 1200 at 60 fps.  It can also capture still images at given time intervals.
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Presentation Notes
We have had the Keyence for a couple of months now and have used it to image MEMS
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Presenter
Presentation Notes
At the highest magnification you can see features smaller than a micron.


Multiple Magnifications and Angles




Cross-Sections



Presenter
Presentation Notes
Any time you really need that publication-worthy image.  Keyence really shines at 3D imaging and 2D measurements.
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Presenter
Presentation Notes
Portable, wide variety of uses.
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