RFI-SEM-4200088390

Scanning Electron Microscope

Performance Specifications

and Requirements


	Emitter
	Thermal Field Emission
	The SEM instrument must operate by a Thermal Field Emission Gun to obtain high resolution at low voltages, minimize charging of sample to operate at acceleration voltages appropriate for EDS analysis.

	Resolution
	1.0 - 1.5nm @ 15kV
	Instrument must be capable of attaining a desired resolution in the range of 1.0 – 1.5 nm

	Magnification
	Min. at least 20X

Max. at least 500,000X
	SEM must be able to obtain a  magnification of at least 500,000X and a minimum magnification of at least 10X



	Acceleration Voltage
	~0.1 - 30kV
	Instrument should have an approximate acceleration voltage between 0.1-30kV and when changing between these voltages the alignment of the beam should remain aligned for fast, easy operation.

	Variable Pressure System
	Variable pressure option for difficult samples 
	The instrument must have a VP option, which is used to reduce charging of large samples such as hybrid devices. 

	Probe Current
	4pA ~10nA
	The lower the probe current the lower the probe diameter the higher the magnification and resolution

	Detector
	3 detector system
	The instrument must operate with the following 3 detectors: Everhart-thornley Secondary Electron Detector, In-lens Secondary Electron Detector, Backscatter Detector

	Stage
	Computer operated 5-axes eucentric stage

(Tilt = <00 - >900)
	The stage must have a  Eucentric mount or equivalent computer-driven stage with the ability to view the specimen on 5-axes and must have a reproducibility of at least 10 microns to the same location. Stage tilt at least 00 to 900 angle.

	Image Processing
	At least 2000 x 2000

At least 10 bit gray level images
	Image must have a resolution of at least 2000 x 2000 and at least 10 bit gray level images

	Image Capture
	Capture true TV rate images and slow scan images
	Flexible capture speeds are required for large variety of samples as some samples may contaminate or charge if restricted only to a slow scan capture.  The true TV rate image is necessary for imaging uncoated non-conductive samples

	Image Display
	Two Synchronized monitors
	Image must be capable of being displayed on dual monitors that are synchronized

	Image Format
	BMP, JPEG, TIFF
	Image must be in the format of BMP, JPEG or TIFF

	System Control
	Windows XP
	System must have a Windows-base control system

	Remote Operation
	Remote capabilities
	Instrument must be capable of being remotely operated from a desktop PC

	Chamber Size
	~200mm (ø) x 200 mm (h)
	The size of the chamber should be approximately 200 mm wide and 200 mm high

	Chamber Type
	Vacuum Chamber

(without the need for Airlock)
	The chamber must be a vacuum chamber without the need to use an airlock.  Airlock chambers are too small for the majority of the samples analyzed in code 562.

	Sample Size
	Software Register
	The software controlling the stage should be able to register the size of the sample being observed in order to restrict the stage from moving in such a way that the microscope and/or sample can be damaged. In a multi-user facility, precautions like this are important.

	EDS
	Compatible with current EDS
	Instrument must be capable of interfacing to the EDS PGT Spirit system

	Temperature Control
	70-80oF
	The instrument must operate in a room where the temperature is controlled between 70 - 800F

	Building Vibration
	Active vibration system
	SEM should be equipped with a vibration system that will reduce building vibration from affecting the instrument while being used

	Uptime/Reliability requirements
	>95% for >1 year
	The instrument is required to have a guarantee of at least 95% uptime for no less than a 1 year 

	Pumping System
	Oil free
	The system must be an oil free pumping system to prevent contamination and ensure optimal processing.  Additionally, the microscope must be equipped with an anti-contamination device to reduce the detrimental effects of contamination originating from the sample specifically at ultra low voltages where surface imaging is done.

	Warranty/Service Agreement
	> 1 year all parts and labor
	The instrument must have at least a 1 year warranty that covers all parts and labor


The following SEM instrument specifications are desired, as a possible option: 

· EBIC: allows imaging of the geometry of PN junctions during operation, such as a diode cross-section

· STEM:  permits the SEM to operate as a TEM, but with lower beam energy.  It will be very useful for very thin samples such as carbon nanotubes. It can also be used with a FIB for precision cross-section examination of microcircuits.

· EBSD:  detects and maps crystal orientation using x-ray diffraction patterns, it will be useful with tin whisker studies.

· nManipulator: this instrument could perform micro-manipulation on samples, in situ, during SEM operation.

NASA/GSFC Facility Information – SEM location: 
	Room Size
	> 3.5 m x 5m x 2.3 m (height)

	Room Entrance
	> 0.8 m wide (hallways > 1.0 m wide)

	AC Voltage
	208 - 240 V

	Magnetic Stray Fields
	Less than 3 mG peak-to-peak at 50 Hz and 60 Hz

	Relative Humidity
	Less than 65%
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