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A User Oriented Software System for Electron Microprobes 

W. F. Chambers, J. H. Doyle 

We have developed a user-oriented software system for electron. 
1 2 microprobes. The TACK * automation program which provides instrument control 

and data collection is also capable of calling auxiliary programs which can 

provide quantitative data reduction, editing, plotting, summary, and statistical 

analysis capabilities. Qualitative analysis auxiliary capabilities Include 

digital electronic scanning of the beam, mechanical scanning of the stage and 

the wavelength dispersive (WDS) spectrometers, identification of energy 

dispersive (EDS) peaks, low magnification x-ray mapping (which requires 

synchronous scanning of the spectrometers and the electron beam) and particle 

characterization. A disk operating system facilitates loading, exchanging, 

and saving of programs and data. 

Tables 1 and 2 list the items which are under computer control and the 

accessible data sources. All of the items in Tables 1 and 2 are software 

accessible via simple keyboard commands; for example, POSition X to 28 will 

set the X-axis of the stage to a position of 28mm. Much more complex operations 

are also possible via simple commands; for example, MEASure FE1 will select 

the lithium floride (LIF) crystal in spectrometer 1, set the proper detector 

voltage and pulse height analyzer window, position the spectrometer to the Fe J 

peak listed in the element table, perform a peak search if the search flag has 

been set, collect peak data for 5 seconds, collect background data if the 

background flag has been set, compute the counting time required to obtain 

sufficient data for 17, counting statistics, collect additional data if required, 

correct the data for background and deadtime, form the probe-ratio (K-ratio) 

with respect to standard data, apply a correction factor if the standard is 

not a pure clement or oxide, and report the resulting K-ratio along with 
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the 1-sigma variance expected as a result of the counting statistics 

of both the standard and the unknown. 

These commands can be executed from the keyboard or can be combined 

into "schedules" for unattended operation. Schedules can also incorporate 

auxiliary program calls and direct calls to portions of the TASK automation 

program. PHOTO, a schedule which controls the camera system, has been 
3 

reported at a previous conference. On line quantitative analyses 

can be performed by a second schedule, QUANT. 

QUANT is initiated by the TASK command RUN QUANT, which can be 

abbreviated to R Q. QUANT enters a conversational mode and asks whether 

an atomic number-absorption-fluorescence (ZAF) or a Bence-Albee analysis 

Is desired. Next, the appropriate element information is requested: 

number of elements, operating voltage, element names, lines, and references 

for ZAF; number of elements, element names and references, and number of 

oxygen atoms for stoichiometry for Bence-Albee. After this information 

is input, an edit mode permits the correction of any errors. Continuing 

In the conversational mode, the "setup" section is entered and data 

collection parameters (EDS collection time, desired standard deviation 

and maximum counting time for WDS data, flags for peak searches and 

background collection, label, and desired beam current) are input. The 

"setup" section also permits selection of stage operating modes (joystick, 

points table, or trace along lines defined by points in the points 

table), creation of a disk file for data storage, and editing of the 

parameters input in the "setup" section. After QUANT has been initialized, 

detection limits for the current machine operating conditions are 

calculated and printed and data collection is begun. During the data 

collection phase the spectrometers are run asynchronously and in their 

•oat efficient manner. Once data have been collected for the first point, they 

are tran«fered to a buffer so that they can be converted to concentrations and the 
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results printed while the data for the next point are beine collected. 

Data reduction is via one of two auxiliary programs: ZAF78 for a ZAF 

analysis or BA78 for a Bence-Albee analysis. 

After QUANT has been initialized and executed, it can be re-executed 

without repeating the initialization process. If a particular set of 

elements is to be frequently analyzed, the initialization parameters for 

the set can be assigned a file number, saved, and later recalled from 

disk. It is also possible to edit a previously entered set of analysis 

conditions or element parameters. 

The above software has been written in Flextran for a Caineca MBX 

microprobe with Tracor Northern automation. With minor modifications 

it is directly applicable to any Tracor Northern automated system. The 

concepts used in the formulation of the system could be applied to 

systems utilizing other hardware or programmed in another language. 
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TABLE 1.—Items con t ro l l ab le by the computer through the TASK, automation 

program. 

TABLE 2.—Data input ava i l ab le to the TASK automation program, 
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1. Spectrometer Position and Scanning 
2. Crystal Selection 
3. Detector Voltage 
4. Pulse Height Analyzer Window 
5. Electron Beam Scanning 
6. Electron Beam Current 
7. Camera Shutter 
8. Film Transport 
9. Stage 

10. Beam Blanking 
11. Faraday Cup 
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1. Electron Beam Current (Aperature, Faraday Cup) 
2. Counts from wavelength dispersive spectrometers 
3. Crystal select for wavelength dispersive spectrometers 
4. Counts vs. energy from energy dispersive spectrometer 
5. Time 
6. Digitized video from secondary electron detector 
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