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Preliminary Testing and Acceptance of Instrument
SX100 Prior to Shipment

Documentation of performance in accordance with following preliminary
specifications   shall be provided by the Contractor prior to shipping the
Instrument.
The Instrument will be preliminarily accepted once University personnel receive,
review, and approve of the following preliminary specifications:

1. Electron Gun specifications in Section 13.1.3;  
2. Electron Column specifications in 13.2.3 and 13.2.10;
3. Wavelength Spectrometer specifications in 13.3.13;
4. Secondary and backscattered specifications in 13.4.1 and 13.4.3;
5. Light Optical specifications in 13.5.4 and 13.5.5;
6. Stage specifications in 13.8.1 and 13.8.2;
7. Interface specifications in 13.9.1 and 13.9.2;
8. Software specifications in 13.10.2.i.

Once University receives and approves the preliminary specifications, it shall
notify Contractor that Preliminary Acceptance has occurred, and that the
Instrument should be shipped.

Comply, but according to any modifications of these specifications detailed in
the corresponding sections above.
Results of factory specification tests will be communicated to the University
for Review prior to shipment.        
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Electron Gun specifications in Section 13.1.3

13.1.3 Gun will produce a regulated current range from at least 1 nA to 200 nA (1 to
500nA desired) with a linearity of better than 0.2% as measured using a NIST traceable
electrometer.

Comply, but CAMECA cannot supply the electrometer

DESIRED:  1 to 500 nA regulated beam current range

Comply, 0.5 to 1000nA range (normally supplied only as part of the GEOCHRON option
but this capability will be supplied independently in this case).
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Electron Column specifications in 13.2.2, 13.2.3 and 13.2.10

13.2.3 High voltage instability must be no more than +/- 0.005% per hour   (+/- 50 ppm)
as determined by repeated Duane-Hunt limit test on EDS (with Cu Kα/Lα calibration) or
equipment supplied by University (see 13.2.2),

We will supply the test results from the electronic department.
Our specification is +/- 50ppm relative per hour over the complete available range.
15 kV – 10 nA

20 kV – 20 nA
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13.2.10 The beam monitoring aperture (faraday) current variation shall be less than 0.3%
(+/- 0.15%) when measured on both a pure carbon sample and on a pure Fe sample at both
10KeV and 25KeV @ 50nA beam current and enough replicate measurements to achieve
sufficient precision.  The stage position (stepper motor winding circuits) shall have an effect on
the beam current of less than 0.1%   (+/- 0.05%),

Comply

10 KeV

Faraday current on C = 50.63 nA
Faraday current on Fe = 50.61 nA

Faraday current variation = 0.039 %

25 KeV

Faraday current on C = 47.91 nA
Faraday current on Fe = 47.93 nA

Faraday current variation = 0.042 %



5 / 16

Wavelength Spectrometer specifications in 13.3.13

13.3.13 Each supplied analyzing crystal count rate and P/B specification (as measured on
pure metals unless otherwise noted) must meet or exceed 80% of the Contractor's specifications
and 100% of the specifications in this document:

Please refer to the table of standard crystal count rate and P/B specifications in the
Standard Performance Specifications document. Please note that some CAMECA
specifications refer to different X-Ray lines than are present in this table, and that PC1.5
and PC2.5 are delivered without performance specifications.

PET

TAP

LIF

LPET
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LLIF

LTAP

MPC 1

MPC 2



7 / 16

Secondary and backscattered specifications in 13.4.1 and 13.4.3

13.4.1 A secondary image resolution of 70 angstroms (0.007 um) at 20 KeV or better
using a tungsten filament on a sample of Au particles on carbon and a beam current of at least
100 pA. It is desired to meet this specification also at 300 pA;

The 7nm resolution is met at 25keV with a beam current of 3pA.   

DESIRED:  meet above spec at 300 pA
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13.4.3 A backscattered electron atomic number resolution must be at least 0.1 Z at Z=29
or better (must easily contrast α/β brass sample) at   both 10 KeV and 5 KeV using a 5 nA beam;

This specification is realized at 20kV. It has never been tested at other voltages.

BSE ATOMIC RESOLUTION

Point Comment Cu Zn Total
1 phase 1 55.46 44.54 100
2 phase 1 55.27 44.73 100
3 phase 1 55.43 44.57 100
4 phase 1 55.37 44.63 100
5 phase 1 55.11 44.89 100
6 phase 2 61.83 38.17 100
7 phase 2 62.91 37.09 100
8 phase 2 62.91 37.09 100
9 phase 2 63.49 36.51 100

10 phase 2 63.79 36.21 100

Average phase 1 on Cu 55.328 0.55328
Average phase 1 on Zn 44.672 0.44672

Average phase 2 on Cu 62.986 0.62986
Average phase 2 on Zn 37.014 0.37014

Average Atomic % phase 1 29.44672
Average Atomic % phase 2 29.37014

Result 0.07658
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Phase 1 Phase 2
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Light Optical specifications in 13.5.4 and 13.5.5

13.5.4 Optical depth of focus less than +/- 1 um at 300-400x verified using hi-res video
capture images on a suitable test specimen;

Z = 349 (focused)

    
Z = 348 (1μm unfocused)        Z = 350 (1μm unfocused)

    
Z = 344 (5μm unfocused)       Z = 354 (5μm unfocused)
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13.5.5 The image shift in transmitted light must be less than 1 um  as the  transmitted
optical light polarizer are rotated.  The transmitted optical system must be compatible with all
sample mounting systems;

Comply
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Stage specifications in 13.8.1 and 13.8.2

13.8.1 High speed and 100% reliable servo or stepper stage motors (linear optical
encoder position verification desired but not required) with 0.5 um movement on all three axes.
The stage must remain within 0.1 degrees level (+/- 0.05 degrees) relative to all Spectrometer
take off angles at all times. This shall be verified by measuring   k-ratios for each Spectrometer
tuned to the same element (see Section 13.3.9).   For this reason, there shall be NO stage tilt
option in the sample stage assembly;

'100% reliable' would imply 0% chance of any failure at any time in the motor's life, and
we cannot guarantee this. Local movement controlled to 0.1µm. There is no stage tilt
option. Please see note at section 13.3.9.

DESIRED:  linear optical encoder position verification for stage

Comply     

Linear optical encoders on X, Y and Z Axis: No tilt on the sample stage.
0.1 μm minimum increment in image or quanti line scans acquisition.
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13.8.2  Minimum of 5 mm/sec speed (10 mm/sec desired) and less than or equal to +/-1
micron reproducibility (+/- 0.5 micron desired) for X and Y axis positioning, and 1 mm/sec
speed (2 mm/sec  desired) and less than or equal to   +/-1  micron  reproducibility (+/- 0.5 micron
desired) for Z axis positioning   as determined by driving from a point of interest to stage limits
and back to the point  of interest at 10,000X in SE  image mode for X and Y and reflected light
for Z   over 200 times without discernable failure of reproducibility;

Speed for X and Y motions: 15mm/sec
Reproducibility for X and Y motions:  within 1µm with backlash.
Speed and reproducibility for Z are not specified.
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Interface specifications in 13.9.1, 13.9.2, 13.9.3 and 13.9.4

13.9.1 All automation, acquisition and control software interface functions of the
Contractor’s instrument (stage and Spectrometer motor automation, PHA/counting,
column/beam control, etc.) shall be specified and documented in English;

Comply.    
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13.9.2 Complete documentation of interfaces and communication protocols to main
instrument microprocessor(s) and/or hardware systems and subsystems shall be provided in
English to allow University the option to interface directly to the probe hardware in the future;

Such documentation is not completely in English, assistance is available.
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 Software specifications in 13.10.2.i.

13.10.2 Microprobe analytical, acquisition and automation software should have the
following attributes:

I) Qualitative x-ray microanalysis software shall provide wavelength scan data acquisition,
sample step-scan data acquisition (count times from  0.01 to 3600 seconds  minimum), automatic
peak identification for a compete  K,  L,  M, dataset similar to the latest NIST  x-ray line
database (including higher order reflections), and graphical display/manipulation of data, zoom,
pan, data cursor, etc.;

Clarification required: 0.01 to 3600 seconds is total acquisition time or channel dwell time?

WDS Spectra on Andradite
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