Specifications for Silicon Drift Detector (SDD)/Energy Dispersive Spectrometer (EDS) System to be coupled to an existing Government-owned  Hitachi S-5200 HRSEM
Item 1: Silicon Drift Detector/Energy Dispersive Spectrometer System  1 each

The system shall consist of a Silicon Drift Detector (SDD)/Energy Dispersive Spectrometer (EDS) with complete software and hardware including the coupling flange compatible with the Government-owned Hitachi S-5200 detector port. The system shall include a complete digital imaging analysis and data aquisition system capable of collecting and storing, spectra, spectral images, linescans, and maps in addition to the other componates listed below.
The Government Hitachi S-5200 HRSEM has one additional port capable of handling additional equipment configurations.  As a minimum, the aquisition and analysis system shall be compatible with multiple detector configurations and the system is expected to conform to the specifications as listed herein.
The system shall include a minimum 12 month warranty from date of installation/acceptance; this warranty shall cover defects in labor and materials.

Any SDD system design shall be approved by Hitachi as the SDD shall be compatible  with the existing Government microscope (Hitachi 5200 HRSEM) subsystems (electronics, physics, etc. as stated below. 

The SDD shall be capable of processing a crystal size of 60 mm squared.  The maximum detector active area shall be 60mm2 . The average distance to detector from the center of the sample shall be 14.7mm. In addition the takeoff-angle at 5mm working distance shall be 18.2°. The system shall also have a solid angle collection area open to signal detection in 0.278 steradians.  
Light element sensitivity and quantification down to Beryllium (Be) and a minumum demonstratable resolution of 129 eV per channel, measured at Mn K-alpha (5.894 KeV), shall be capable of <10eV peak shift with Mn K-alpha peak at 60% deadtime.
The system shall also require a window for contamination control.
The analysis system, frame grabber, and interface shall have the ability to support a minimum of one digital scan controller, and two detector/ pulse processor inputs. The unit shall demonstrate the ability to handle a minimum of 1,000,000 counts per second (CPS) *per detector with ability to store 30% (deadtime) counts (300,000/*600,000 CPS respectively). *multi-detector configurations.  As stated above, the Hitachi S-5200 HRSEM has two availible ports capable of handling two separate EDS crystals for multi detector configurations.   The SDD shall provide for digital beam control for the Hitachi S-5200 N with read/write of parameters and complete imaging hardware chassis, interfaces and cableing.  The system shall also have a single keyboard/mouse interface for the microscope. 
The system shall have demonstrated compatability by having take-off angle, mechanical, and spacial parameters, pertaining to the detector crystal, conform and be approved by Hitachi.
Computer/Software: The computer/software system shall include the following:
Windows 7 or XP compatible, 32 or 64 bit operating system,
Network interface (ethernet) and/or windows server system, and 
Software including off-line multiple use desktop site licenses for preparing data and report generation. 
System will include unlimited site licenses for off-line analysis by seperate researchers within the Advanced Materials & Processing Branch (AMPB) at NASA Langley Research Center. 

A system with layered security of the file system will serve as notable criteria, users include both civil servants and contracters, the ability to assign a password security level to project folders is highly desirable. This password layer would be seperate from a regular login allowing access to the aquisition of data.

Data Acquisition System shall include the following automation features: 

Ability to set common functions for either automatic or manual operation, examples include such features as detector time constants (unless set within templates), drift compensation, artifact peak removal, automatic qualification and quantification routines, saving of data and the like.

The ability to save acquisition parameters as selectable templates with column communication to insure manual parameters are included prior to data acquisition.

Drift Correction:  System must demonstrate adaptive drift compensation ability capable of operating at fixed time intervals or with the ability to determine optimized time intervals.

Digital Beam Control:  Digital beam control column communications software for Hitachi S-5200 N with read/write of parameters and complete imaging hardware chassis, interfaces and cableing.
Analysis System:  System shall demonstrate the ability to perform in-situ background subtraction, matrix corrections, identification and deconvolution of peaks leading to the quantification of individual pixels and selected areas for accurately identifying separate elemental phases within the nano-scale. 

System will have the ability to take data off-line for report preparation to include; image and spectral data acquired for each pixel, as described above, and perform elemental and phase mapping/linescan routines.

In addition to the compression of spectral data allowing for the storage of data pixel by pixel, the system shall meet 16-bit depth grey-scale resolution for images in addition to the following:
· Selectable image size

· Multiple inputs for data acquisition

· Ability to select multiple analysis points

· Mapping with quantitative background subtraction and peak de-convolution

· Background subtraction and peak de-convolution applied to each pixel

· Selection of correction factor type within mapping and line-scan display
· Count indicator for mapping

· Ability to adjust scan speed up to 1μs

· Ability to select pixel dwell-time

· Automatic statistical binning of pixel matrix kernels

· Ability to extract qualitative or quantitative elemental or linescan data from maps or grayscale images

· Selectable frame averaging

· Selectable report information for output formats, MS Word, PowerPoint etc.
Diagnostics:  Detector diagnostic and error message interface shall have the ability to run calibration and contamination buildup compensation routines, insuring accurate collection of signal and data as well as track individual user changes. 
Government-owned Microscope:  The system shall be compatible with a Government-Owned Electron Microscope as described herein and approved by Hitachi.  The  SDD/EDS shall demonstrate compatability with spacial and mechanical constraints inherent in microscope configuration.The system shall be coupled with an existing Government-owned Hitachi S-5200 High Resolution Scanning Electron Microscope (HRSEM). The existing electron microscope’s vacuum and in-lens detector array design supports a cold-field emission source. The unit has transmitted signal capabilities; thus, sample chamber has limited area for the allowance of detector crystal alignment. The Hitachi S-5200 HRSEM has two availible ports capable of handling two separate EDS crystals for multi detector configurations.

The S-5200 utilizes several Transmission Electron Microscope holder designs to accomodate a range of sample types. The vacuum in the specimen chamber varies from 5.5 x 10-6 to 5 x 10-7 .  The microscope is equipped with a LN2 cold finger trap located between holder and the EDS ports.
Item 2:  Detector trade in Allowance


   


2 each

Trade-in Detectors:  The Government has two LN2 style Kevex EDS detectors with interface, including computers available as trade-in items. The detectors‘ conditions are rated as broken and in need of rebuild. 
The vendor shall remove and ship both Kevex EDS systems:  one is already boxed; the other will be replaced with the Item 1. Hitachi will assist in the removal of the microscope. Coordination with Hitachi will be done by the Government. The vendor is responsible for providing the Government 10 days notice for coordination of installation and removal with Hitachi or a mutually agreed upon date.   
