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Attachment

The following are requirements for the procurement of a Variable Pressure Field Emission Scanning Electron Microscope (VP-FESEM):

Stage Requirements
1.) The stage must include X, Y, Z, tilt, and rotate functionality.

2.) The full stage travel movement must be motorized and computer controlled with position saving capability.

3.) The total X stage travel must be at least 150 mm.

4.) The total Y stage travel must be at least 150 mm.

5.) The total Z stage travel must be at least 65 mm.

6.) The stage must be able to tilt between 0 and 60 degrees.

7.) The stage must be able to rotate continuously.

Electron Gun Requirements
1.) The electron gun type must be field emission.  

2.) The electron gun must operate between 0.2 and 30 KeV.

3.) A spare field emission filament must be supplied with the new system.  

Vacuum Requirements
1.) The VP-FESEM must be able to operate and capture images at a vacuum pressure of 0.1 millitorr or lower for best resolution (high vacuum condition).

2.) The VP-FESEM must be able to operate and capture images at a vacuum pressure of 30 torr or higher for analysis of non-conductive and volatile biological samples with no conductive coatings (low vacuum condition). 

3.) The VP-FESEM must include the ability to introduce ionizing gasses into the vacuum chamber under low vacuum conditions.

Imaging Requirements 

1.) The VP-FESEM must be able to capture low magnification standard sample images magnified 10 times or less.

2.) The VP-FESEM must be able to capture high magnification standard sample images magnified 500,000 times or more.

3.) The VP-FESEM must be able to capture images with a provable 2 nm resolution or better under high vacuum conditions.

4.) The VP-FESEM must be able to capture images with a provable 3.5 nm resolution or better under low vacuum conditions.

5.) Secondary Electron (SE) and Back Scatter Electron (BSE) imaging must be available in the range of 10 times to 500,000 times magnification under high and low vacuum conditions.

6.) An Everhart-Thornly detector must be supplied for high vacuum SE imaging.

7.) A standard solid state or scintillator BSE detector must be supplied for high vacuum BSE imaging.

8.) The high vacuum BSE detector must be capable of compositional and topographical contrast imaging.

9.) Low vacuum SE and BSE detectors must be supplied that can provide imaging with a vacuum pressure of 30 Torr or higher.

10.) The VP-FESEM must produce digital images at least 3000 by 3000 pixels and be able to save them in 8-bit and 16-bit TIF and JPG formats.

11.)  During digital image acquisition, the computer control software must allow for multiple frame averaging and integration.

Accessories

1.) A manual control panel must be included that allows analog control of magnification, stigmation, focus, brightness, and contrast.

2.) An optical camera chamber scope must be provided that allows low magnification viewing inside the vacuum chamber to track sample orientation relative to VP-FESEM detectors and other chamber structures.

3.) The VP-FESEM sample chamber must include external port access for adding accessories including Energy Dispersive X-ray Spectroscopy (EDS) and Electron Back Scatter Diffraction (EBSD) systems.

4.) The VP-FESEM must include an external beam control interface or allow external beam control that is compatible with standard EDS and EBSD systems for collection of x-ray dot map images and EBSD images.

5.) All support equipment and accessory items necessary to install and operate the VP-FESEM must be included such as vacuum pumps, chillers, air compressors, power filters or converters, cables, tubing, and fittings. 

6.) Operations and maintenance manuals in paper or electronic format must be supplied.  Maintenance information should include any applicable wiring, circuit board, vacuum, and other systems diagrams necessary for on-site maintenance.  

Installation, Training, and Warrantee

1.) The VP-FESEM manufacturer is responsible for instrument installation on-site at Marshall Space Flight Center in building 4612, room 1301.

2.) The VP-FESEM manufacturer is responsible for checkout of the new system, after installation, to verify all required functionality is operational.

3.) After equipment checkout is complete, the VP-FESEM manufacturer will prove the image resolution capability of the instrument by capturing images of an appropriate resolution standard under both high vacuum and low vacuum conditions.

4.) Acceptance of the new instrument is contingent upon meeting stage, vacuum, and imaging functionality requirements as previously described.

5.) The VP-FESEM manufacturer is responsible for a minimum of one full day of on-site training for at least 3 people in the basic operation and maintenance of the new instrument.

6.) The VP-FESEM manufacturer must warrantee its microscope for a minimum of one year following instrument acceptance.
7.) The VP-FESEM manufacturer must provide instrument service and support during the one year warrantee period.
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