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SANDIA TASK8 

A Subroutined Electron Microprobe Automation System 

William F. Chambers 
Sandia National Laboratories 

Albuquerque, New Mexico 87185 

ABSTRACT.  

TASK8 is a Flextran program designed to provide instrument control, 
data acquisition, and data reduction for electron microprobes and scanning 
electron microscopes equipped with up to seven wavelength-dispersive 
spectrometers and up to four stage motions (X, Y, Z, and rotation).  
Instrument control and data acquisition are achieved through a group of 
mnemonic commands which can be combined into storable subroutines to provide 
automatic control. TASK8 also acts as a host program for specialized 
auxiliary routines which are automatically called as a particular command 
needs them. Through the use of this technique, it is possible to perform an 
entire quantitative analysis by issuing the command QUANT and answering the 
few questions which follow. SANDIA TASK8 is a systems approach to 
microprobe automation. Since the majority of the code is in subroutines 
which are stored in virtual memory, its expansion capabilities are limited 
by the user's imagination rather than the memory of the machine.  

The program set currently encompasses TASK8, the master program with 
its subroutines for machine control and data collection and analysis; 
CONFIG8, a program for defining instrument operating conditions; and various 
quantitative analysis programs with their subroutines. Bence-Albee, ZAF, 
and C(pZ) quantitative techniques are supported. Up to 50 oxides may be 
analyzed by Bence-Albee or 30 elements by the other techniques. Of special 
interest to geologists are the abilities to automatically perform end-member 
calculations and to perform a quantitative analysis by specifying its 
mineral code.  

The SANDIA TASK8 software system is now being used on Cameca MBX 
microprobes with 2, 3, and 4 spectrometers, on 3, 4, and 5-spectrometer 
JEOL-733's and on a 5-spectrometer ARL-SEMQ.  

Flextran is a trademark of Tracor Northern 

This work performed at Sandia National Laboratories supported by the U.S.  
Department of Energy under Contract #DE-ACO4-76DPO0789.
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3ANDIA TASK8

A Subroutined Electron Microprobe Automation System 

I. INTRODUCTION 

SANDIA TASK8 has been designed as a microprobe operating system rather 

than as a single program. TASK8, the subject of this document, includes a 

master program and over 60 subroutines grouped in files that can be 

overlayed. The system also includes several programs designed so that they 

can be executed under TASK control. This concept has made possible a 

simultaneous data collection and reduction scheme that makes counting 
statistics limit the analysis speed. During a twelve-month period, one 

0 

3-spectrometer MBX operating under TASK'83, the predecessor to this 

software system produced over 79,000 10-element quantitative analyses. The 

system also provides digital control of x-ray maps, statistical analysis and 

plotting packages, energy dispersive (EDS) collection identification, and 
wavelength (WDS) qualitative routines.  

Like its predecessors, SANDIA-TASK'78,7 and SANDIA-TASK'83, SANDIA 
, 

TASK8 is written in Flextran . TASK8 is a major revision of the TASK operat
8-÷10 

ing system. The old system had grown to the point where nothing could 

be added without first deleting something else. The new system circumvents 
this by utilizing subroutines. (Subroutines were not available in 

11 
Flextran when earlier TASK versions were written.) Careful memory manage
ment is still required but with it the system can be expanded ad infinitem.  

An attempt has been made to keep as much of the old command set and struc

ture as possible in order to simplify upgrades and to minimize the learning 
curve for the new system. The current system is designed to run with either 

a TN2000 or a TN5500 and a 1310. The addition of subroutines that will 

permit the operation with a TN5600 instead of a 1310 is in process. TN5500 
softkeys are not utilized. The code has been separated into 
machine-independent master programs, machine-independent subroutines, and 

machine-dependent subroutines. In order to install TASK8 on different 

machines it is only necessary to change pointers to the machine-dependent 
subroutines via the CONFIG program.  

The philosophy of maintaining TASK8 as a psuedo-operating system has 
been kept. Essentially all microprobe operations can be performed from the 

one program. In order to do this with the subroutined system a "RAM-disk" 

is virtually a necessity. (The system will run without one but the response 

time is abominable.) Since the system utilizes virtual arrays, a computer 

with a minimum of 64K-words is required. A 96 K-word machine accomodates 

the virtual arrays and the subroutines that need to be put on RAM-disk very 

nicely.  

* 
Flextran is a trademark of Tracor Northern
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Expanded Capabilities.  

Element (Reference) and Standard tables have been decoupled and in
creased in size. Up to 100 Element entries and up to 120 Standard entries 
are available. One Standard table may be used for many Element tables since 
the matching of standards and references is done at calibration time rather 
than via fixed pointers. The element tables include the last calibration 
date and the calibration KV for each reference. The maximum counting time 
has been increased to 32000 seconds and is stored with each reference along 
with individual peaking, priority, and background collection flags.  

Point tables may have up to 50 entries. Via the CONFIG command it is 
possible to reserve some of these. Thus, point 46 may always be the center 
of sample 1, point 47 the center of sample 2, etc. If this is done, these 
reserved points are ignored when point tables are linked. Points may also 
have a Mineral Code associated with them when they are defined. This 
up-to-three-character code will specify the type of analysis to be performed 
if the mineral code option is enabled in the Bence-Albee program. The 
command to delete a point table is now DEL(ETE) P(OINT) T(ABLE) rather than 
S(ET) P(OINT) -1. Selected points may be deleted (e.g. DEL P 5) or a range 
of points may be deleted (e.g. DEL P 5,7). A corresponding change has been 
made to the S(ET) P(OINT) command. The first time S P is called the start
ing number must be input (e.g. S P 0). After that, the command S P will 
automatically start with the point that was waiting to be set when the 
setting procedure was interrupted via the (.). This is useful if you are 
trying to set a table and want to use the EDS command to check the composi
tion of various points before accepting them.  

CONFIG is now a command rather than an auxiliary program. Once the 
CO(NFIG) command is given the prompt changes to "CONFIG:" until the command "EX(IT)" is given. Configurations may still be done stand-alone via an "X 
CONFIG8" command from Flextran.  

The commands that used to be called from the "DISPLAY" or "WDS"12 
auxiliary programs are now directly callable. These include DI(SP)lay, BW, 
COL(OR), HA(LT), I(NTEGRAL), RE(CALL), CAT(ALOG), DIR(ECTORY), STOR(E), 
SM(OOTH), MO(VE), MU(LTIPLY), AD(D), SUB(TRACT), RO(I), CL(EAR), PE(AKS), 
MA(P), ER(ASE), TR(ACE), COU(NT), STA(GE), LOC(ATE), and HI(STOGRAM).  

An improved command lookup procedure has been implemented. The stage 
is now operated as a unit rather than as three separate axes. This improves 
both speed and reproducibility.  

The "MVAR" list has been split. The portion that deals with the 
MEASURE and CALIBRATE commands is still called MVAR. The portion that deals 
with digital photos is called PVAR. The parameters KV, DAY, PCP, and NPK 
have been added to the MVAR list. KV is the operating voltage of the 
instrument. You must remember to set it whenever you change voltage because 
it is also stored with each reference whenever that reference is calibrated 
and is checked whenever a measurement is made. If the current KV is not the 
one that was used when the reference was calibrated a warning is printed. A 
similar check is made on DAY--if the reference was calibrated more than DAY 
days ago a warning is printed. PCP specifies the minimum number of Peak
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Counts in the central channel of the Peak in order to accept a peak position 
found by a peak-search. NPK specifies the Number of PeaKing attempts that 
the system will make before it decides that the peak search failed. UMT, 
the Unknown Maximum counting Time, is no longer an MVAR. A UMT is in
dividually stored with each reference. One other MVAR should be mentioned.  
NSP was available in later versions of TASK'83 but not documented. NSP is 
the Number of Standard Points to collect data on when calibrating a 
reference. If NSP is greater than 0 the system will collect data on the 
number of points specified by NSP. If NSP is 0, the operator is given the 
option of adding another point after each point has been collected. In 
either case so long as NSP is not 1 the operator has the opportunity of 
rejecting any particular calibration.  

A word about the operation of some of the SW(ITCH) settings in TASK8 is 
appropriate. The M(INCODE) SW(ITCH) is described in the SW(ITCH) section.  
Three switches are intimately related with the reference (ELEMENT) table and 
have caused some conceptual problems. These are B(KGND), PR(IORITY), and 
PE(AKSRCH). B(KGND) enables/disables the collection of background data on 
all of the entries in the ELEMENT table that have their individual back
ground enable switches on. Background collection on is the default 
condition when a reference is entered in the ELEMENT table. It can be 
modified by the EDI(T)S(ET) E(LEMENT) or B(KGND) commands. Similar state
ments hold for the PR(IORITY) and PE(AKSRCH) switches. Even if an entry in 
the ELEMENT table has its individual PRIORITY high and its PEAKSRCH switch 
on it will be treated in a normal manner unless the global PRIORITY and 
PEAKSRCH switches are on. (It should be evident from this that the in
dividual defaults are background collection ON, priority 0, and 
peaksearching OFF.) In each case, there are two switches--the individual 
and the global. The operation in question is not performed unless BOTH 
switches are on. (There is a logical AND performed.) 

A new command, QC(OPY), has been added to facilitate copying quantita
tive data files from one disk to another. It was added first to permit 
copying files without leaving TASK and second because we encountered some 
problems when we copied long data files with the TN copy routines. QC(OPY) 
is an interactive and self-explanatory command with both prompts and indi
cated defaults.  

The quantitative analysis programs have been redesigned. ZAF2 has been 

expanded to a capability of 30 elements. A new N(pZ) (PRZ) 3 program based 

on the work of Bastin13415 has been incorporated. Both ZAF and PRZ utilize 
table storage of absorption edges, emission lines, and low-Z (<Si) absorp

16 
tion coefficients. The file containing this information is a type 4 file 
numbered 1400. It must be on the system in order to run either ZAF or PRZ.  
Both use a common setup procedure and have the 30 element capability. We 
have found that the PRZ technique is superior to ZAF in almost all cases and 
recommend its use.  

The Bence-Albee routine has been significantly changed for the first 
17 

time in 7 years. Although it will still work with current A-factor 
matrixes (# 4081 is supplied with the system disk), it has been designed to
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accomodate a 90-entry A-factor matrix that can include all common valence 
combinations. In order to differentiate among various valences, BA now 
requires you to input the oxide name rather than the cation name in BA (e.g.  
FEO or FE203 vs. FE). The program will automatically look through your 
Element table to try to match the cation portion of the name with a 
reference name and will offer that reference name to you as a default if it 
has found one. The analysis of up to 50 oxides at one timewill be permis
sible once the new matrix is available. A major addition to BA is the 
Mineral Code capability. Mineral Codes are pre-defined combinations of 
oxides and their references. A mineral code may contain up to 15 element 
entries. These must be input in the order that you want them printed out.  
(Exception: any "fixed" oxides must follow all oxides that are being 
analyzed for and if a "difference" oxide is specified it must be the last 
entry.) Up to 25 mineral codes may be included in a "Mineral Code Matrix" 
(MCM). So long as the various references exist in the element table in 
memory, each code may refer to a different set of references. Thus, the 
capability now exists for sequentially analyzing olivines with an olivine 
standard, feldspars with a feldspar standard, etc., without having to 
re-define the run parameters. One may even have different codes for dif
ferent end members of the same group (e.g. OLI and OL2). The elements to be 
run and their references are determined dynamically. If a point table is 
used, the code is that associated with the point being analyzed. If joys
tick mode is chosen, the code is input for each point. In trace mode, the 
code is that associated with the first point of the trace. Twenty 
end-member calculations are supplied with the system. These are the ver

sions that are in use at the California Institute of Technology18 and can be 
added to or modified by the user. The end member routine to be used is 
specified with each mineral code as are the number of oxygens and number of 
catatoms to norm to. Both oxygen and catatom norms are now calculated and 
printed automatically with the results of each point. One may specify that 
certain catatoms are to be excluded from the norm when the mineral codes are 
entered. In joystick mode one may add up to a 20-character label with each 
analysis. An on-line plotting program is being developed.  

All of the quantitative analysis programs provide "quality assurance" 
(QA) caliber of data storage. Full reference and instrument condition data 
are stored in a six-block header at the beginning of each file. Data 
storage for each point includes k-ratios, minimum detectability limits, 
calculated weight percents, sample position, beam current, etc. Raw data 
are now retrievable if needed at a later date. (For a detailed discussion 
of data formats and retrieval requirements, see the separate document 

describing quantitative analysis procedures.4) 

The summary and plotting programs are common to all of the quantitative 
analysis programs. If one is dealing with data collected with a mineral 
code, one may specify which mineral code is to be used for summary or 
plotting. The codes have been written so that either a TN2000 or a TN5500 
may be used with either a HP7221 series or a HP7470/HP7550 series plotter.
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II. OPERATION

Once TASKS and the appropriate START program (see Appendix 1) have been 
installed on a system and the configuration file has been defined, TASK8 can 
be entered from Flextran by the command 

X 'START'+ 

This will cause the RAM-disk to be initialized and loaded with frequently 
loaded subroutine files and then automatically execute TASKS. if START has 
previously been executed so the RAM-disk is properly loaded, TASK8 can be 
called by the command 

X 'TASK' t 

Note: throughout this document, indicates human input and + indicates a 
carriage return. As the loading and initialization process commences, the 
START program will list the numbers of the various system, program, and 
subroutine files that are being loaded into the RAM-disk. Once TASKS is 
executed, it will print a message of the form: 

TASK 3A@ 850818 

The 8A is the version number of TASKS, the @ indicates that it is compiled, 
and the six-digit code indicates the last revision date (year, month, day).  
At the end of the initialization process, the axis positions and crystal 
selections are printed. For a Cameca MBX, they might appear as 

X 48.010 
Y 7.741 

Z 4.739 
Spec 1 TAP 0.30432 
Spec 2 LIF 0.41200 
Spec 3 PET 0.30046 OK? 

For a JEOL-733 with automated dectector bias suppliers a typical set would 
be: 

X 10.020 
Y 5.131 
Z 10.107 
Changer position 4 
Spec 1 STE 80.34 
Spec 2 TAP 120.02 
Spec 3 PET 132.30 
Spec 4 LIF 112.27 OK? 

If the 733 does not have automated detector bias supplies, a listing of the 
proper gain settings will also be printed. For the above call, the printout 
would be:

5



X 10.020 
Y 5.131 
Z 10.107 
Changer position 4 
Spec 1 STE 80.34 Gain 32 
Spec 2 TAP 120.02 Gain 16 
Spec 3 PET 132.30 Gain 16 
Spec 4 LIF 112.27 Gain 16 OK? 

An ARL SEMQ without automated detector bias supplies would have a similar 
form but presents the stage coordinates in 4m rather than in mm, the 
spectrometer positions in LIF units, and the settings correspond to "pad" 
settings on the detector bias supply rather than amplifier gain settings.  

X 15200 
Y 10025 
Z 3000 
Spec 1 PET 1.8534 Det 16 
Spec 2 GER 3.4302 Det 18 
Spec 3 LIF 1.1230 Det 16 
Spec 4 TAP 2.7396 Det 15 
Spec 5 ADP 3.2153 Det 16 
Spec 6 STE 1.8518 Det 18 OK? 

At this point you should check to see that the mechanical axis counters 
match the electonic ones, the crystal summary is correct, and, if necesary, 
that the amplifier gains or detector bias supply pads are properly set. If 
the crystal summary is incorrect, you need to check your configuration 
summarv (refer to Section X). If the gains need to be adjusted, do it. If 
the mechanical and electronic counters do not agree, answer N4 to "OK?".  
This will permit entry of the proper coordinates (refer to the D(EFine) 
A(XIS) command) and will then repeat the summary. If everything is correct, 
enter a _-. The EDS display will now be activated in a cleared state with an 
energy range of 0 to 10 KeV and with its label field reading SANDIA-TASK 8A.  
The console device will print the message "INITIALIZED", and the prompt 
TASK: At this point the program is ready to accept instructions.  

If SANDIA-TASK is exited after this (via the ESCAPE key or an EXIT 
command) the restart procedure is different from that described above. TASK 
can be restarted by typing X- at the console. Note: do not use G4 since 
this may start you in a subroutine rather than in the main program. This 
will re-allocate the variables but it will skip the intialization procedure 
that is performed after an initial X 'TASK'+. About two seconds after 
typing X4-, the TASK: prompt will appear.  

Before any meaningful work can be done with SANDIA-TASK, the command 
structure must be mastered and a set of element and standard tables must be 
brought into memory or created. If you have element and standard tables, 
load one of each with the LO(AD) command. If not, tables will have to be 
created and saved (refer to S(ET) E(LE)ment, S(ET) S(TanD)ard, and SA(VE)).  
The creation of element and standard tables is a time-consuming but neces
sary process. Fortunately, once thay have been created they are usable for
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many applications and can be easily updated. Be sure to save your tables 
frequently as you create them! 

Command Structure 

The command structure of the various Tracor TASK versions has inten
tionally been retained in SANDIA-TASK. The description of the comma struc

ture and execution closely follows that given by Tracor in the TASK1 8 

manuals. It is included in order to provide a single reference document and 
is used with permission of Tracor-Northern.  

TASK commands consist of a one word "verb" followed by a list of 
arguments. Arguments may be one of three types: 

a) 149 characters which represent a "noun" that is the object of the 
command "verb". Several such "nouns" may be present in a single command 
sentence. A "noun" may identify a device to be activated, a mode or opera
tion to be selected, or an element, standard, schedule or reference to be 
recalled.  

b) A Flextran expression (e.g., 1, 0.34, 2*.08, 24-13, I+NS). The 
only restriction is that the expression may not begin with an alphabetic 
character (A÷Z). To use a FLEX or Flextran Variable as an argument a number 
of tricks could be used. (e.g., O+X, 1*Y, (A')).  

c) An element, standard, schedule, or reference name (e.g., CUI, 
COPPER, ANALYZ, FE).  

Examples of typical instructions: 

LIST ELE CU1 

POS X BY 1004 

CAL FE2+ 

Command Execution 

Every instruction is broken down into a series of one or more discrete 
tasks to be performed. Operations that affect the entire system (LIST, 
SAVE) consist of a single task. Operations which involve operating various 
system components (MEASURe,CALIBrate) may involve long wait periods between 
steps and are treated as a series of tasks. Interpretation and execution of 
all tasks is performed by a section of the program called the Task 
Dispatcher.  

If no tasks are active, the dispatcher will print the prompt [TASK:] on 
the console to signal the operator to enter a command line. At this point 
the operator may enter an instruction line of commands followed by a +.  
Each command is "logged" into the dispatcher table and execution of each 
task begins. For complex operations, the completion of one task may invoke 
the beginning of another.
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At any time, the operator may request to enter a new command line by 
typing the decimal point [.]. When all tasks have been completed, the 
prompt will be printed.  

FLEX Commands 

All of the normal FLEX commands that may be called from Flextran (see the 

Flextran manual 11) may be executed as TASK commands. The format for these 
commands is exactly the same as when they are entered in Flextran--that is, 
the FLEX instruction is preceded by a >.  

Examples: 

TASK:>WT 5'+ 

TASK:>CD(12) + 

Flextran Commands 

Many of the normal Flextran commands may be executed as TASK commands.  
The format for these commands is the same as when they are entered in 
Flextran except they are preceded by a * or a # symbol.  

There are two types of Flextran commands, the * and the # commands.  

• The * command executes the text from the * symbol to the end of the 
line as Flextran Commands. Therefore, any TASK commands on this line 
after the * will cause a Flextran error.  

E.g., TASK:*A XF(3);F I=0,3;S XF(I)=I+ 

# The # command only executes the text from the # symbol to the next 
semicolon as the Flextran Command. The remainder of the line is inter
preted by the regular TASK interpreter. It is therefore possible to 
mix Flextran commands with TASK commands on the same command line.  

E. g., TASK:#S JN=1 5;PHOTO CU 100 50+ 

The greatest utility of Flextran Commands is for schedule control.  

WARNING: Caution is urged in the use of these commands. These commands are 
in no way protected. Thus it is possible for the user to change the value 
of variables that TASK uses, which could lead to all sorts of problems. The 
SET command can be used to set FLEX variables, (e.g., W', R') but for any 
other variable, it should be used with extreme caution and only after check
ing to make certain that TASK does not use that variable. GO commands 
should not be used at all. They will work, but it can almost be guaranteed 
that TASK will get lost if they are used.  

Examples: 

TASK:*SET R'=100+ (Set FLEX read default variable to 100) 
TASK:#P !!+ (Print two carriage returns to separate 

the output)
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Multiple Instructions 

Multiple instructions may be specified by separating the instructions 
with the ; (semicolon) symbol.  

Example: 

TASK:SW(ITCH) P(RINTR) ON;D(EFINE) B(EAM) 15;M(EASUR) FE,NI,CU+ 

Note: Since command interpretation and execution proceed on a line-by-line 
basis, the program user should be aware of and keep in mind the following 
conventions: 

a) In general, no two commands which define a task for the same physical 
device may be put on the same command line. The result of ignoring 
this convention will be that only the last command that refers to that 
device will be executed. An exception to this rule occurs with the 
CALIBrate, MEASURe, and FOCUS commands. These commands contain special 
code to sequence through a list of arguments referring to one device.  

b) Commands which are to be carried out in a simultaneous fashion on 
distinct devices should be entered on the same command line. While 
this is not essential when the program is operated in Direct Mode, this 
convention should be observed when constructing schedules to be used in 
the Stored Program Mode (schedules).  

Abbreviations 

Instruction verbs and nouns may be abbreviated to as few as one charac
ter if no confusion can result. If the abbreviation is ambiguous, the first 
match is used. Appropriate abbreviations are listed in Section IV.  

Instruction Errors 

If the instruction cannot be recognized, TASK types 

[incorrect verb or noun] 

with the instruction which was not recognized given in the brackets. Errors 
in Flextran commands generate Flextran or Executive error messages as per 
the normal conventions.  

Editor Facilities 

The instruction line typed by the operator is read by the Flextran 
editor and the normal Flextran editor keys may be used: 

RUBOUT - Erase last character 
CTRL-Y - Return Mark to start of line 
CTRL U - Type to end of line 
CTRL-H (BACKSPACE) - Advance Mark by one character
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The last executed instruction line can be retrieved at the TASK: query by 
typing CTRL-Y or by rotating the "omni" on the TN keyboard.  

Exiting from TASK 

With the MBX, the most common way of exiting TASK is with the command 
EXIT. This releases computer control of the Cameca interface and prints a 
summary of current axis locations before going to Flextran. Since there are 
no "lockout" features on the JEOL or the ARL, the EXIT command only prints 
the axis positions for these instruments. For any of the instruments, it is 
possible to exit the TASK program and not Flextran by striking the ESC key 
or by typing a CTRL-D as per normal Flextran conventions. The CTRL-D will 
also terminate any TN-1310 actions currently under way and will insure that 
you are at the main program level. If a procedure is in progress, use the 
ESC key with great caution. It is more apt to leave you in a subroutine 
than in the main program. If this happens, you can not execute any other 
program until you issue the END ALL command or use a CNTRL-D. If you are 
using a plotter, an ESC instruction during plotting is almost guaranteed to 
"crash" the system to the point where it will have to be re-booted.  

Command Description 

Descriptions of the commands that are available in TASK8 are given in 
the next three sections. Section IV presents an abbreviated functional 
description for review and to act as an overview. Section V is a 
detailed description of each command and should be referred to whenever a 
question about the nature of a command occurs. As previously mentioned, 
Section IV reflects the fact that commands can be abbreviatd and summarizes 
the appropriate abbreviations.
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[5[. SUMMARY OF COMMANDS

A functional summary of the commands available in TASK8 is presented 
below. The summary is divided into seven sections: General Purpose, 
Wavelength (WDS), Energy Dispersive (EDS), External Program Linkage, 
Correction, System Specific, and Schedule Execution and Control. Only the 
command functions are presented in this section. A detailed description of 
each of the commands, including arguments and examples, is presented later.  
The starred (*) commands are frequently used or are required in order to 
properly initialize the system. These should be mastered before the others.  
In most cases, it is not necessary to type the entire command; therefore, 
parentheses have been used to designate optional portions of a command. In 
those cases where the meaning of a command is clarified by the addition of 
extra characters, the extra characters are in small type. A command may not 
contain any characters that are not capitalized.  

* * * * General Purpose Commands * * * *

Defocus the beam or insert the Faraday cup as a 
(The MBX defocuses the beam because the quality 
is degraded when its Faraday cup is inserted.)

beam-stop.  
of the optics

Provide a standard disk listing for any drive. Any file type 
may be specified.  

Set the system clock.  

Call the configuration routine. The prompt changes to CONFIG: 
until the CONFIG command EX(IT) is given.  

Position the stage to an appropriate location for sample 
interchange

Determine the value of the beam current.

D(EFINE)* 

DEL(ETE)* 

DIR(ECTORY) 

EX(IT) 

F(OCUS)*

Set or list values of system variables. These include 
measurement parameters, axis positions, beam currents, 
latches, digital-to-analog converters (DACS) device numbers, 
and EDS correction factors.  

Delete individual entries or entire files (element, standard, 
point, schedule and EDS reference).  

List the files (point, standard, element, instrument, defini
tion, data, or reference) stored on the drive specified by the 
appropriate OP setting. File entries are sorted and listed in 
numerically increasing number.  

Report the current value of each axis, provide total manual 
control if possible, and exit TASK.  

Update the position of a set of points or standards.
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G(ET)* Recall table information. Position stage for standards.  
Position spectrometers and set DACs for elements. Execute 
schedules.  

H(ELP)* List available commands on the screen or give a brief summary 
about any command.  

L(IST)* List individual entries or entire tables (point, element, 
standard). List schedules, minimum detectability limits, and 
EDS references.  

LO(AD)* Load a specified file (element, point, reference, schedule, 
standard) from the device last specified by the appropriate 
D(EFINE) O(P) command.  

MA(NUAL)* Allow manual operation. Unblank the beam.  

P(OSIT)ion* Position the stage to the coordinates specified.  

RE(PORT) Print the results of the currently defined intensity measure
ment for an element or EDS reference.  

RES(ET) Zero all arrays and call in a clean copy of the configuration 
file.  

SA(VE)* Save a specified table or file (data, element, instrument, 
definition, point, EDS reference, or schedule) on the device 
last specified by the appropriate D(EFINE) O(P).  

S(ET)* Define or update individual entries in the point, element, and 
standard tables; the EDS reference library; or the schedule 
area.  

ST(OP)* Terminate all program operation, reset devices to default 
conditions, restore output to the console device if an exter
nal printer exists, and remain in TASK.  

SW(ITCH)* Turn ON or O(FF) devices or options.  

T(IME) Print time to the nearest minute.  

* * * * Wavelength Dispersive Commands * * * * 

BK(G) Set the background collection flags associated with an in
dividual element or the element table.  

C(ALIB)rate* Update the peak position, standard intensity, counting statis
tics, and background intensity settings in the element table 
for the list of elements following the command.  

COU(NT) Count all spectrometers for the specified time. Report the 
results.
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Edit a parameter (NAME, SPECtrometer, XTAL, PRIORity, 
POSITion, OFFSET, KV, UMT, INTENsity, CF, or STD) associated 
with an individual entry or the entire element table.  

Jog the stage to verify that backlash has been removed.  

List the major lines detectable by this instrument for the 
current operating voltage. Give the expected position on each 
crystal.

M(EASUR)e*

PH(OTO)

PKC(ALIB)rate 

PK(SEAR)ch

Update the peak position, K-ratio, unknown counting 
tics, and background intensity value in the element 
the list of elements following the command.

statis
table for

Take a digitally controlled secondary- or 
backscattered-electron micrograph or an X-ray map of the 
specified element.  

Update the standard intensity, counting statistics, and back
ground intensity settings in the element table for the list of 
elements following the command. Do not update the peak 
position.  

Set the peaking flags associated with individual elements or 
the entire element table.

SP(ECT)rometer* Position one or more spectrometers. Control the as
sociated DACs. Provide crystal selection.  

U(MT) Set unknown maximum counting times for individual elements or 
for the entire table.  

* * * * EDS Commands * * * * 

E(DS)* Collect and display an EDS spectrum in the first half of 

memory.  

HA(LT) Halt an EDS collection at the end of this live-time second.

ID(ENT)ify

MAP

PE (AKS) 

ROI 

AD(D)

Call the EDS peak identification routine.

Direct the specified ROI output to the photographic system.  

Insert or delete element labels for EDS peaks.  

Create or destroy and label ROI's for specified elements.  

* * * * Spectral Manipulation * * * * 

Add the contents of the unspecified memory half to the 
specified half, scaling by factor SCALE. Defaulted values are 
requested.
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BW 

CLE(AR) 

COL(OR) 

DI(SPL)ay 

ER(ASE) 

FI(T) 

HI(STOGRAM) 

IN(TEGRAL) 

LA(BEL) 

LOC(ATE) 

MO(VE) 

MU(LTIPLY) 

PL(OT) 

RA(DD) 

RAT(IO) 

REC(ALL) 

RS(UB)tract 

SM(OOTH)

Set the display to black and white for photos.  

Erase the specified half of memory.  

Reset the display to color after a BW command.  

Select a specified portion of memory for display.  

Erase the specified spectral file from the disk on the drive 
specified in the DEFINE OP REF command.  

Calculate the intensities (k-ratios) of the peaks in the 
spectral data area. Perform a filtered least squares (ML) fit 
of each of the specified references versus the peaks in the 
unknown spectrum.  

Print and label a histogram of the spectrum currently dis
played in the first half of memory.  

Calculate and report the net and gross integrals of the 

specified ROI.  

Label either of the spectral memory halves.  

Find and report the centroids of the peaks present in the 
spectrum displayed in the first memory half.  

Move the unspecified half of memory to the specified half.  
The specified half is requested if it is defaulted.  

Multiply the specified half by the specified factor. Values 
are requested if defaulted.  

Plot the first-half spectrum on an HP7221 or HP7550 series 
plotter. Required parameters are requested as needed.  

Add peak contents of the specified references to the spectrum 
in the data area. (Reference ADD) 

Calculate the ratio of the various ROI's to a specified master 
ROI via the FLEX >WR function.  

Recall the specified spectrum from the device specified by the 
DEFINE OP REF command.  

Subtract peak contents of the specified references from the 
spectrum in the data area. (Reference SUBtract) 

Perform a 3-point smooth on the data in the specified memory 
half via the FLEX >DS routine. The half is requested if it is 
defaulted.
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STOR(E) Save a spectrum on the device specified by the DEFINE OP REF 

command. The number is automatically assigned. The spectrum 

label becomes the file label.  

SU(BTRACT) Subtract the spectrum in the unspecified memory half from the 

spectrum in the specified half, scaling by factor SCALE.  

Defaulted values are requested.  

V(IEW) Obtain a CRT display of the spectral data stored as a 
reference.  

* * * * External Program Linkage * * * * 

A(UXILIARY) Load and execute the named auxiliary program.  

* * * * Correction * * * * 

BA* Provide manual data input to BA85. Primarily used to calcu

late correction factors associated with oxide standards.  

MZ(AF) Provide manual data input to ZAF85. Primarily used to calcu
late correction factors associated with complex non-oxide 

standards. Note that the PRZ and ZAF programs will give 

somewhat different correction factors. DO NOT INTERCHANGE 
THEM! 

PR(Z)* Provide manual data input to PRZ85. Primarily used to calcu
late correction factors associated with complex non-oxide 

standards. Note that the PRZ and ZAF programs will give 

somewhat different correction factors. DO NOT INTERCHANGE 
THEM! 

QC(OPY) Copy quantitative analysis data files generated by the QUANT 

command from one device to another.  

QP(LOT)* Plot the output from a QUANT run.  

QS(UMM)ary* Summarize the output from a QUANT run.  

Q(UANT)* Initiate an on-line quantitative analysis procedure.  

SS(Q) Perform a semi-quantitative analysis. SSQI must have been run 
before SS(Q) is run the first time.  

SSQI Initialize the system for a semi-quantitative analysis.  

* * * * System-Specific * * * * 

RO(TATE) Rotate a poly-specimen stage.  

SC(AN) Activate the digital scanning system.
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TE(MP) Measure the temperature of the spectrometers.  

X(IN) Select which spectrometer channel feed its x-ray input to the 
video system.  

* * * * Schedule Execution Control * * * * 

EN(D) Terminate a schedule.  

GO(TO) Transfer control to a specified schedule and/or line.  

PA(USE) Suspend operations until the joystick #1 button is pushed.  

R(UN) Start the execution of a schedule.  

W(HEN) Conditional branch control for command execution.
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IV. TASK COMMAND ABBREVIATIONS

Since it is usually more convenient to refer to a TASK command by its 
abbreviation, Table I presents an alphabetic list of the commands with their 
minimum abbreviations.  

Table 1. TASK Command Abbreviations

Abbreviation 
A 
AD 
BA 
BK 
B 
BW 
C 
CAT 
CH 
CLE 
CL 
COL 
CON 
CO 
CU 
D 
DEL 
DIR 
DI 
E 
EDI 
EN 
ER 
EX 
F 
FI 
G 
GO 
HA 
H 
HI 
I 
IN 
J 
LA 
LIN 
LOC 
L 
LO 
MA 
MAP 
M 
MO

Command 
AUXILIARY 
ADD 
Bence-Albee 
BacKGround 
BLANK 
Black/White 
CALIBrate 
CATALOG 
CHANGE 
CLEAR 
CLOCK 
COLOR 
CONFIG 
COUNT 
CUP 
DEFINE 
DELETE 
DIRECTORY 
DISPlay 
EDS 
EDIT 
END 
ERASE 
EXIT 
FOCUS 
FIT 
GET 
GOTO 
HALT 
HELP 
HISTOGRAM 
IDENTIFY 
INTEGRAL 
JOG 
LABEL 
LINES 
LOCATE 
LIST 
LOAD 
MANUAL 
MAP 
MEASURe 
MOVE

Abbreviation 
MU 
MZ 
PA 
PE 
PH 
PKC 
PK 
PL 
P 
PR 
QC 

QP 
QS 
Q 
RA 
RAT 
REC 
RE 
RES 
ROI 
RO 
RS 
R 
SA 
SC 
S 
SM 
SP 
SS 
SSQI 
STA 
ST 
STOR 
SU 
SW 
TE 
T 
TR 
U 
V 
W 
X

Command 
MULTIPLY 
MZAF 
PAUSE 
PEAKS 
PHOTO 
PeaKCALibrate 
PeakSEARch 
PLOT 
POSITion 
PRZ 
QCOPY 
Quant-PLOT 
Quant-SUMMary 
QUANT 
RADD 
RATIO 
RECALL 
REPORT 
RESET 
ROI 
ROTATE 
RSUBtract 
RUN 
SAVE 
SCAN 
SET 
SMOOTH 
SPECtrometer 

SSQ 
SSQInitialize 
STAGE 
STOP 
STORE 
SUBTRACT 
SWITCH 
TEMPerature 
TIME 
TRACE 
Unknown-Max-Time 
VIEW 
WHEN 
X-ray INput
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V. DETAILED DESCRIPTION OF COMMANDS

A detailed description of the commands available in SANDIA TASK8 
follows. The portion of the command that is not necessary is included in 
parentheses. Optional arguments are enclosed in square brackets.  

* * * * General Purpose Commands * * * *

B(LANK)

Function: 

Form:

Function: 

Form:

Blank the beam by mechanically inserting the remotely 
controlled Faraday Cup (JEOL), by electrostatically 
deflecting it (ARL), or by defocusing it (MBX). (The 
quality of the optics degrades on an MBX when its 
Faraday cup is inserted.) 

B(LANK)

List the catalog of any device on the system. This 
command uses the TN >LX command so it can list any file 
type or all types.  

CAT(ALOG)

Example: CAT(ALOG)+ results in a dialog of the form: 

Device #? + indicates current 
File type (CR=All, 2=spectra, 4=Data, 12=Prgm's) ?+ 

Comment: Any file type is legal. 2, 4, and 12 are merely 
prompted. If you have a printer in your system, you 
will be asked if you want the output there. The output 
will start on a new page and will be dated.

CL(OCK)

Function: 

Form:

Set the system clock.  

CL(OCK)

Example: CL(OCK)+ enters a dialog where you are requested to 
enter the date in the form 18-AUG-89 and the time in 
24 hour format so 3 p.m. is 15:00. If you are using a 
TN2000, you are asked if you want to suppress the date 
printout in the EDS label. If you don't, the spectral 
data area will always have its last 10 characters 
encoded as TN's time-date code.
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Alter a configuration file.  

CON(FIG) 

The configuration file was initially created by running 
CONFIG8 off-line. Entering the command CON(FIG)+ from 
TASK will enter this routine to permit modifing and 
resaving the configuration file. The "TASK:" prompt 
changes to "CONFIG:" when you are in CONFIG until you 
type EX(IT)+. Commands entered so long as the 
"CONFIG:" prompt appears are interpreted as CONFIG 
commands--not TASK commands. Refer to the CONFIG 

documentation5 for a description of the commands avail
able and their functions.

Position the stage to an appropriate location for 
sample interchange.  

CH(ANGE) [LOCATION] 

In an MBX, if location is defaulted the right-hand side 
of the stage (high X) is positioned for interchange.  
This is the side normally used for unknowns. If loca
tion is S(TD), the left-hand side of the stage (low X) 
is positioned for interchange. This is the side nor
mally used for standards. The actual coordinates are 
stored in points 48 and 49. These locations are in
itialized by CONFIG. In a JEOL 733, location specifies 
the sample number (1 to 4). If location is defaulted, 
sample #1 is changed. For the 733, the X, Y, and Z 
change coordinates are generic. The rotation is 
derived from the location specification. The ARL has 
only one CH(ANGE) position. It is generic.

This command is instrument specific. Its purpose is to 
determine the value of the beam current. If a remotely 
controllable Faraday cup is available, it is inserted.  
If not, the stage is positioned so that the beam falls 
into a Faraday cup. If a digital current integrator is 
available, it is used to determine the beam current.  
If not, the sample current is read from a current meter 
and manually input. On instruments with beam current 
stabilizers, this value is used until another reading 
is made. On instruments without beam current stabi
lizers, an aperture current must be simultaneously 
monitored so that a conversion factor for aperture 
current to beam current can be calculated and the
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aperture current used to monitor the beam current 
during an analysis.  

Form: CU(P) [TIME] 

If the TIME value is defaulted, the value stored in 
MVAR CUP is used.  

D(EFINE) 

Function: Set or list values of system variables 

Form: D(EFINE) OPTION [VALUE] 

where OPTION is A(XIS), B(EAM), C(F), D(AC), M(VAR), P(VAR), 
or O(P) 

[VALUE] is a value to insert into OPTION if present.  
If absent, the command will list the current values of 
the options CF, DAC, MVAR, PVAR, or OP.  

Example: D(EFINE) A(XIS)+ 

The current value of each axis positioner is printed 
and available for modification. Axes are identified by 
their user names. A typical dialog might be: 

TASK: D A+ 

X 42.687 ?42+ 
Y 9.489 ?9+ 
Z 7.352 ?+ 
S1 0.27771 ?+ 
S2 0.611437 ?.4+ 
S3 0.41208 ?+ 
TASK: 

In this case, the values of the X and Y stage locations 
and of spectrometer 2 were modified. The other axes 
were not.  

Example: D(EFINE) B(EAM) VALUE+ 

Currently, this command is implemented in a manner that 
provides control only on the MBX. The MBX has 45 
selectable, regulated beam current settings ranging 
from about 1 to 225 nA (1 to 15 nA in 1 nA increments, 
3 to 45 nA in 3 nA increments, and 15 to 225 nA in 15 
nA increments). The exact function of DEFINE BEAM 
depends upon the value of VALUE as follows: 

VALUE Effect on beam 
>225 nA Set to maximum
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>0,<225 Set to closest value >= the value 
requested 

0 Electronically blank.  
-1 Activate manual control and set the 

reference so that regulated cur
rents of about 7, 20, and 100 nA 
can be manually selected.  

-2 Activate a relay in series with the 
filament switch to turn the fila
ment off.  

Comments: 1. It should be noted that exact beam current values 
are slightly instrument dependent. The maximum 
values for each of the three regulation ranges are 
stored in A6(0) through A6(2). These values are 
initialized when TASK is loaded. Exact values for 
this variable can be found with the aid of a 
schedule and adjusted via the CONFIG command if 
desired.  

2. If the instrument is equipped with a remotely 
insertable Faraday cup, the cup is inserted and 
the exact beam current is measured when a DEFINE 
BEAM is executed. In this case, the cup current 
will be integrated for the number of seconds 
specified in MV(11); D(EFINE) M(VAR) C(UP).  

3. The SEMQ is not equipped with a Faraday cup but 
monitors an aperature current that is proportional 
to the true beam current. In this case, the 
D(EFINE) B(EAM) command is used to set the propor
tionality constant. A Faraday cup in the stage is 
inserted under the beam, the aperature current 
counted, the true beam current requested, and the 
proportionality constant calculated.  

Example: D(EFINE) C(F)+ 

Produces a list of the correction factors for EDS 
references.  

Example: D(EFINE) D(AC)+ 

Produces a list of the DAC settings appropriate to the 
instrument being used. That is, the list will either 
give detector voltage and SCA window settings or SCA 
baseline and window settings.  

Example: D(EFINE) D(AC) 1+ 

Gives the current settings for DAC number 1 and asks 
for new values. A + response to the questions will 
retain the current settings.
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Example: D(EFINE) M(VAR)+ 

Produces a list of the contents of the MVAR values from 
the MV array. The default values are: 

MCT = 5 seconds Minimum Counting Time 
KV = 15 kv Kilo Voltage 

SMT = 40 seconds S--tandard Maximum Time 
USD = 1.0 % Unknown Standard Deviation 
SSD = 0.5 % Standard--Standard-Deviation 
BFP = 1.0 % Beam Fractional Precision 
CFP = 2.0 % C-ount-Fractional-Precision 
PBR = 1.0 minimum Peak to Background Ratio 

for maximum counting time 
MPB = 1.5 Minimum Peak to Background ratio 

for an acceptable standard 
TPP = 2.0 seconds maximum Time Per Point when peaking 
SPP = 6 master Steps Per Point. Used by 

the peaking routine to determine 
peak widths. Default values are 6 
for the MBX, 1 for the 733, and 4 
for the SEMQ.  

CUP = 5 counting time for the Faraday CUP 
(seconds) 

NSP = 1 Number of Standard Points to 
average when calibrating. If NSP = 
0, the system asks if enough points 
have been averaged after each 
point.  

DAY = 10 days print a warning message if a 
measurement is made on an element 
calibrated more than this many DAYs 
ago.  

PCP =500 counts PCP counts are required in a peak 
before the peaking routine accepts 
it. (Peak Counts for Peaking) 

NPK = 3 tries Number of PeaKing tries before the 
peaking routine gives up 

Example: D(EFINE) P(VAR)+ 

Produces a list of the contents of the PVAR values from 
the MV array. The default values are: 

JN = 1 "Job Number"--an identifying number 
to be put on the micrograph.  

PN = 1 "Point Number" is used with JN to 
identify a subset of micrographs.  

IMN = 3 nA minimum acceptable beam current for 
PHOTO (nanoamps) 

IMX = 80 nA maximum acceptable beam current for 
PHOTO (nanoamps) 

LTR = 190 intensity for LeTteRs in PHOTO 
GRD = 180 intensity for GRiD in PHOTO
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REF = 155 

MSS = 20

the intensity of the REFerence 
intensity block in PHOTO 
the Minimum number of Spectrometer 

Steps required before the PHOTO 
module will actually step the 

spectrometers. This is calculated 
for the MBX. The 733 values depend 
upon whether or not slits are in 
and upon how many spectrometers are 
being used.

Example: D(EFINE) M(VAR) M(CT) 10 M(VAR) U(SD) 1.5

Set the minimum counting time to 10 seconds and the 
unknown standard deviation to 1.5%.  

Example: D(EFINE) O(P) TYPE UNIT+ 

This command is used to specify which drive is to be 
used for storage or retrieval of a particular file 
type. File types include D(ATA), E(LE)ment, 
I(NST)trument, DE(F)inition, P(OINT), R(EF)erence, 
S(TanD)ard, and SC(HED)ule. If TYPE and UNIT are 
specified, the drive for the specified TYPE is set to 
UNIT. If TYPE and UNIT are defaulted, a list of the OP 
settings is printed. Initially, all UNIT numbers are 
1; thus, 

D(EFINE) O(P)+ will result in

DATA 
ELE 
INST 
DEF 
POINT 
REF 
STD 
SCHED

while D(EFINE) O(P) SC(HED) 2+ will make the system 
load schedules from drive 2. UNIT is not checked for 
validity; therefore, the above command will result in 
an error when a LOAD SCHED command is issued if your 
system has only drives 0 and 1.  

Delete individual entries or entire tables (element, 
standard, point).  
Delete schedules and EDS references.  

DEL(ETE) TYPE NAME
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DEL(ETE)

Function: 

Form:



where TYPE indicates the type of entry: E(LE), S(TD), 
SC(HED), P(OINT), R(EF) 

NAME is an element, standard, schedule, or reference 

name or TABLE or FILE 

Example: DEL(ETE) E(LE) FEI÷ 

Remove the FEI entry from the element table.  

Example: DEL(ETE) SC(HED) TEST+ 

Delete the schedule named TEST from the schedule file 
currently in memory. This kills the block of code 
associated with TEST.  

Example: DEL(ETE) SC(HED) FILE+ 

This special form deletes all schedules currently in 
memory by killing blocks 200:214.

DIR(ECTORY)

Function: 

Form:

List the files (point, standard, element, instrument, 
definition, data, or reference) stored on the drive 
specified by the appropriate OP setting. File entries 
are sorted and listed in numerically increasing number.  

DIR(ECTORY) FILETYPE

where FILETYPE is ELEment, STanDard, INSTrument, DEFinition, 
DATA, POINT, or REFerence.  

Example: DIR(ECTORY) E(LE)+ will give a numerically sorted 
listing of all ELEment files on the drive specified by 
D(EFINE) O(P) E(LE) #. The list will start on a new 
page and be preceded by the current date.

EX(IT)

Function: 

Form: 

Function:

Report the current values of all axes. Provide total 
manual control (beam and axis positioning) if possible.  
Exit TASK. The restoration of manual control is avail
able only on the MBX.  

EX(IT) 

Update the position of a set of points or standards.  
The sample or standard block is moved under the micro
scope so that each position can be checked.

F(OCUS) TYPE LIST

F(OCUS)

Form:



where TYPE is P(OINT) or S(TD)

LIST is a list of standards or a range of points.  

Example: F(OCUS) S(TD) FE,CR+ types the name of the standard 
(FE) and moves the standard block to the FE position.  
The position can be accepted via joystick button number 
2 or a new position selected via the joystick and 
entered as in the SET STANDARD command. The procedure 
is then repeated for CR. If LIST is TABLE, every 
standard in the table will be checked. The sequence 
can be interrupted by a period-stop sequence.  

Example: F(OCUS) P(OINT) 5,104 permits the locations of points 5 
through 10 to be checked. Any included points which 
are undefined are merely skipped. If the point numbers 
are defaulted, all undedicated (not defined in CONFIG) 
points in the table will be checked.  

G(ET) 

Function: Recall table information. Position stage and 
spectrometers and set DAC's for elements and standards.  
Execute schedules (see RUN).  

Form: G(ET) TYPE NAME 

where TYPE is E(LE), S(TD), SC(HED), or P(OINT) NAME is an 
element, standard, or schedule name or a point number 

Example: G(ET) E(LE) FE1+ selects and positions the proper 
spectrometer, selects the LIF crystal, and sets the 
detector voltage and PHA window DAC's. Unlike the TN 
command, it does not move the stage. On JEOL and ARL 
instruments without automated detector voltage sup
plies, the amplifier baseline is set rather than the 
detector voltage.  

Example: G(ET) S(TD) FE+ positions the stage to the FE standard.  
Unlike the TN command, STD NAME is the name of the 
standard instead of the element so the standard entry 
need not be in the element table. The STD and ELE 
tables are completely decoupled. The STD table is 
dimensioned to 120 (0 to 119) to permit the inclusion 
of two 52 position standard blocks, a Faraday cup, and 
three reference marks on each standard block. The 
ELEment table is dimensioned to 100 (0 to 99).  
Elements and standards are matched at calibration time 
so one standard table may be used for many element 
tables.
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H(ELP) 

Function: Provide on-line help by providing a list of available 
commands and giving a brief description of each 
command.  

Form: H(ELP) [COMMAND] 

where COMMAND is the name of any TASK8 command. The same 
abbreviation rules that cover the use of command names 
apply here. If COMMAND is defaulted or if an invalid 
COMMAND is entered, the system displays an alphabetic 
list of available commands.  

Example: H(ELP)÷ provides a list of available commands. To get 
more information about any particular command, type the 
command name (abbreviations are O.K.) while in H(ELP).  
E.g., S(ET)+ will bring up information about the S(ET) 
command or D(EFINE)+ will bring up information about 
the D(EFINE) command. You can move from command to 
command within the HELP routine until you enter a + 
with no argument. At that time you will be returned to 
TASK8.  

Example: H(ELP) S(ET)+ goes directly to help for the S(ET) 
command without giving the alphabetic list. If you 
want to see the list of commands at this point, enter a 
nonsense name like ZZZ+.  

Comment: The H(ELP) files are type 15 files that are written 
with the Flextran text editor, 'EDIT.' They are seg
ments of file 63 and can be brought in for editing with 
'EDIT' if you want to taylor them for your own 
installation.  

L(IST) 

Function: List individual entries or entire tables (point, ele
ment, standard). List schedules, minimum detectability 
limits, and EDS references.  

Form: L(IST) TYPE ENTRY 

where TYPE can be E(LE), S(TD), SC(HED), R(EF), P(OINT), or 
L(IMIT). ENTRY can be TABLE for an entire table or 
INDEX for a list of the schedules currently in memory.  
ENTRY can also be a series of elements, standards, 
schedule, or reference names or a point or file number 
or range.
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Example: L(IST) E(LE) AL,CA,FE+

18-Aug-85 7:45 AM 

EL Sp Xt Pri Pos Bkg Offsets KV UMT Std-int Last bkg CF STD 

AL2 2 TAP OP 0.32454 0.01700 0.01700 15 20 2081.37 ÷- 0.2% 2.79 1.OOOP AL 
CA4 4 PET 0 0.38361 0.00800*0.00800 15 25 389.00 +- 0.1% 0.81 0.370B APAT 
FEI 1 LIF 0 0.48110 0.01200 0.01200 25 15 282.26 +- 0.5% 0.90 0.720Z FES 

NOTE: '*' indicates that backgrounds are suppressed 
'P' under 'Pri' indicates that peaking is enabled for MEASURE 

The positional information in the table in this example 
for an MBX and is presented in sine-O. Positional 
information for a JEOL is presented in mm and for an 
ARL in LIF units. The 'P', 'B', and 'Z' under the CF 
column indicate that the correction factors were calcu
lated for PRZ, BA, and ZAF, respectively. (PRZ is 
assumed to be the primary correction program for 
non-oxides so any correction factor of 1 is flagged as 
a PRZ factor.) 

Example: L(IST) P(OINT) 2,54÷ 

Any portion of the point table may be listed. If only 
one argument is given the coordinates for that point 
only are listed. If the argument is T(ABLE), the 
coordinates for each point in the point table are 
listed.  

Example: L(IST) L(IMIT) FEI [BEAM,] ETIME]+ 

FEI .017 wt% 

LIST LIMIT reference calculates and prints the minimum 
detectability limit for the given reference from the 

relationship
2 0 

CDL > 3.29 a/nTI R 

where a, the Ziebold a-factor, is assumed to be unity if the 
command is called in immediate mode. PRZ85, ZAF85, 
and BA85 all call this function after they have 
calculated an A-factor for the system so their 
results are more accurate than those from immediate 
mode.  

nT = maximum counting time 

I° = standard intensity from a pure element
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R = peak/background ratio

If BEAM and TIME are defaulted the present operating 
conditions (beam current and maximum counting time) are 
used. The effect of various beam currents can be 
investigated by entering different values for beam and 
defaulting TIME. BEAM must be specified if TIME is 
entered. If the command is: 

L(IST) L(IMIT) TAB(LE) [BEAM] [TIME] the minimum detec
tability limit for each element in the element table 
will be computed and printed. If BEAM is defaulted, 
the present beam current will be used. TIME values 
default to those in the operating table.  

LO(AD) 

Function: Load a specified file from the device last specified by 
a D(EFINE) O(P).  

Form: LO(AD) FILE NUMBER 

where FILE is D(ATA), E(LE), I(NST), D(EF), R(EF), P(OINT) or 
SC(HED) 

NUMBER is the file number to be assigned. Valid 
NUMBERs are 1 - 200 for each FILE type. TASK automati
cally adds an offset to the number given so that each 
FILE type is separated on the disk. This offset is 
usually transparent to TASK users. It is, however, 
shown in listings generated by a >LX or a CATALOG 
command. Offsets are listed below: 

File Type Flextran Type Offset 

DATA 4 0 
ELEment 4 200 
INSTrument 4 400 
DEFinition 4 600 
POINT 4 800 
REFerence 2 1000 
STanDard 4 1200 
SCHEDule 12 1400 

If, during the LOAD attempt, no FILE type with the 
requested number is found on the specified device, the 
message "NO FILE" is printed and control returns to the 
TASK command mode. If a FILE is found, its label is 
printed and it is loaded.  

Example: LO(AD) E(LE) 1+ 

1 15 KV ELPHOTO1 5/23/85
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Comments:

Unblank the beam to permit manual operation of the 
sytem. If the "Local/Remote" switch on the MBX is set 
to "Manual" the system is operable from the MBX con
trols and the TASK: prompt will not appear until the 
switch is set to "Remote." 

MA(NUAL) 

Position stage

Form: P(OSIT)ion AXIS [MODE] VALUE

where AXIS is X, Y, or Z 

MODE is (TO) or B(Y). The default for MODE is TO.  

VALUE is increment for BY or desired position for TO 
VALUE is given in mm for JEOL and MBX and in pm for the 
ARL.  

Example: P(OSIT) X T(O) 5, Y B(Y) .02+

RE(PORT)

Function: Print the results of the currently defined intensity 
measurement for an element table or reference library 
entry. The complete element table or reference library 
may also be reported.

29

1. Element and standard files are now stored and 
loaded separately and are not linked until a CALIBRATE 
command is issued. If, at that time, a required stan
dard is missing a warning message is printed and the 
calibration attempt is aborted. One standard file may 
be used with several different element files (and 
vise-versa) since the interlocking pointers have been 
removed.  

2. D(ATA), DE(F), and I(NST) files are created by an 
auxiliary program such as PRZ, ZAF, or BA. D(ATA) and 
D(EF) files have lengths which depend upon the 
auxiliary program. It is the responsibility of the 
auxiliary program to properly allocate the storage 
variable and to read/store the D(ATA) or DE(F) file.  
LO(AD) D(ATA)+ and LO(AD) DE(F)+ attempts are ignored.  
Instrument condition files are of a fixed length so 
LO(AD) I(NST)+ will work. In practice, D(ATA), DE(F), 
and I(NST) files are all saved or loaded by the 
auxiliary programs in a manner that is transparent to 
the user.

MA(NUAL)

Function: 

Form: 

Function:

P(OSIT)



RE(PORT) TYPE NAME

where TYPE indicates the type of entry; E(LE)ment or 
R(EF)erence 

NAME is an E(LE)ment or R(EF)erence name or TAB(LE) 

Example: RE(PORT) E(L) FEK, E(L) CUK-

FEK POS = 0.48113 
CUK POS = 0.38293

K = 0.57965 
K = 0.30254

I = 288.21 
I = 104.83

(List current values of peak position, k-ratio, and 
intensity in counts/nA/sec, for FEK and CUK) 

Example: RE(PORT) R(EF) CO,NI+ 

CO [6.14 + 8.20] K = 0.04999 +1- 0.00051 
NI [6.80 4 8.85] K = 0 03000 +/- 0.00049 

(List current k-ratios and uncertainties for Co and Ni) 

Example: RE(PORT) E(L) TAB(LE),R(EF)+

INTENSITY REPORT

POS = 0.48113 
POS = 0.38293 
[6.14 + 8.20] 
[6.80 + 8.85]

K = 0.57965 
K = 0.30254 
K = 0.04999 
K = 0.03000

(Report current values for entire element table and 
also the reference library).

RES(ET)

Function: 

Form:

Zero arrays and load a new configuration file.  

RES(ET)

Example: RES(ET)+ will take you to the question "Use CONFIG 
file ( CR or new # ) 4000 ? " that you encountered when 
you first executed TASK. If several people are using a 
machine and each one likes to have a different set of 
defaults, the easiest thing is for each one to keep 
his/her own configuration file that is taylored to 
his/her needs. RES(ET) provides a convenient way of 
changing the configuration of the instrument.  

Comment: After the new configuration file has been loaded the 
virtual arrays are zeroed and the axis positions are 
checked just as though TASK had been "killed" and 
reloaded.
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288.21 
104.83 
0.00051 
0.00049

Form:



SAVE

Function: Save a specified table, data file, schedule or EDS 
reference on the device last specified by D(EFINE) 
O(P).  

Form: SA(VE) FILE [NUMBER] 

where FILE is D(ATA), E(LE), I(NST), DE(F), P(OINT), R(EF), 
or SC(HED) 

NUMBER is 1 to 200 as in LOAD. Refer to LOAD for a 
discussion of offsets.  

Before a file is saved, TASK checks for the existence 
of a file with the same number on the specified device.  
If NUMBER is defaulted, the number of the FILE last 
loaded is used. The dialog depends upon whether or not 
an existing file is found. First, assume that no file 

exists.  

Example: SA(VE) E(LE) 1+ 

FILE LABEL: 15 KV ELPHOT01 5/23/86+ 

The file label may be up to 20 characters long. The 
CNTRL-Y (tY) and CNTRL-U (tU) keys are available for 
editing the file labels. If 20 characters are input, 
TASK automatically supplies the +. If there is an 
existing file the dialog might be: 

SA(VE) E(LE) 1+ 

1 15 KV ELPHOTO1 4/18/86 USED. OK?(YES)+ 

FILE LABEL: 15 KV ELPHOTO 5/23/86+ 

or Perhaps 

SA(VE) E(LE) 1+ 

1 25 KV ELPHOT01 5/12/86 USED. OK?N(O)+ 

NEW #?2+ FILE LABEL: 15 KV ELPHOT01 5/23/86+ 

Note that if a file is used the operator has the option 
of replacing it or of assigning a new number to the 
file that is being saved. If the file number is 
defaulted or is 0, the number of the most recently 
loaded file of that type is used. If the requested 
file number is negative or greater than 200, the mes
sage, "ILLEGAL #11 is printed and the SAVE is aborted.
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Comments: 1. Refer to the comments under LOAD. They also apply 
to SAVE.  

2. SA(VE) SC(HED) #+ saves the entire schedule area as 
file number #. This may contain as few as one or as 
many as fifteen separate schedules.  

3. REFerences are EDS references and are stored 
individually. Their file numbers correspond to lines 
in block 240 where they are stored while they are in 
memory. Becasuse of the searching routine employed, 
references with low file numbers will be accessed more 
quickly than those with high numbers.  

S(ET) 

Function: Define or update individual entries in the point, 
element, and standard tables; the EDS reference 
library; or the schedule area.  

Form: S(ET) TYPE NAME 

where TYPE is E(LE), S(TD), SC(HED), R(EF), or P(OINT) 

NAME is the element, standard, schedule, or reference 
name or the point number 

Example: S(ET) E(ELEMENT) FE1+ checks the element table to see 
if there is an entry with the name FEI. If not, it 
inserts the name FEI in the first available location.  
In either case, a series of questions is asked. If a 
new entry is being made, all must be answered. If 
information about an existing reference is being up
dated, a + in response to a question leaves the 
information unchanged. For this example, assume that 
FEI is a new entry. The response might then be: 

NEW ENTRY. BEWARE OF DEFAULTS!! 

FEI Spec?1+ 
Xtal?LIF+ 
Priority (0-*2)?1+ 

Disable peaking during MEASURE? (YES)+ 
PK pos? .481108÷ 
Offsets Low ?.012+ High ?.012+ Enable them ? (YES)+ 
KV ?15+ 
Unknown Max count Time 20 ?+ 
STD int ?900+ BKG int ?3+ 
CF?I÷ Is this a BA standard ? N(O)+ 
STD?FE+ 

Several explanations are needed here:
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1. Spectrometers are numbered sequentially 
(1, 2, 3, 4) 

2. XTAL is the crystal name.  

3. Elements with high priorities will be calilbrated 
or measured before those of low priority. Refer to 
CALIBrate for a detailed description. This capability 
is also controlled by the PRIOR switch. Refer to the 
SW(ITCH) description.  

4. TASK8 can perform a peaksearch during a MEASURe.  
This capability is controlled by a combination of the 
global PEAK SWITCH and a flag that is stored with each 
individual element. Both the global switch and the 
individual flag must be enabled for the peaksearch to 
occur. The default for the flag is OFF.  

5. PK POS is the expected peak position in sine-B for 
an MBX, in mm for a JEOL, or in LIF units for an ARL.  

6. Both upper and lower background offsets may be 
independently specified or suppressed. The offset is 
specified in spectrometer units; thus, for the MBX, 
.005 says to offset the spectrometer by .005 sine-O in 
order to collect background data. A 0 is entered to 
suppress the collection of background data on one side 
of the peak. If this is done, the background is as
sumed to be linear and represented by the remaining 
point. If both are suppressed, the table value for 
background is used. The table value is also used if 
the global BKG switch is OFF or if the individual 
element background collection flag is 0 (off).  

7. TASK8 compares the value of KV stored with an 
element to the value in MVAR KV whenever a MEASURe is 
performed. If they are different a warning message is 
printed. If a quantitative analysis is being performed 
it is aborted.  

8. UMT, the Unknown Maximum counting Time, may be 
different for each element entry. Its maximum value is 
32000 seconds. Its default is set by CONFIG and is 
normally 20 seconds.  

9. STD and BKG intensities are input in 
counts/nA/second. They will be updated after the first 
CALIBrate command so do not need to be accurate; 
however, the initial peaking parameters will be deter
mined from these values so an attempt should be made to 
make a reasonable guess.  

10. CF is the correction factor ( VI.0 ) for the ele
ment or oxide in the standard and is obtained by
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running PRZ85 or ZAF85 "backwards,, or by taking the CF 
CALC in BA85. TASK8 records the type of correction 
program used to calculate CF and will not permit the 
use of correction factors calculated with one type of 
correction program (e.g. PRZ) by another (e.g. ZAF).  
If the correction factor is 1.0 and the standard is not 
an oxide (BA), both PRZ and ZAF flags are set since it 
is equally suitable for them. The suitable correction 
program is indicated whenever the element is listed by 
printing a "B" for BA, a "P" for PRZ, and a "Z" for 
ZAF. Just a "P" (not a "PZ") is printed if the correc
tion factor is 1.0 and both PRZ and ZAF correction 
programs can be used.  

11. If there is already an entry corresponding to the 
STD entry (e.g., FE2 uses an IRON standard), then the 
S(ET) E(LE) command terminates. If there is no cor
responding STD entry, the system asks if you want to 
set the standard and calls the command SET STD if you 
do. This command is described next.  

12. A carriage return response ( + ) to any of the 
questions retains the current value. This feature may 
be used to edit an entry; however, if only one or two 
things need to be changed it is usually easier to use 
the EDI(T) command.  

Example: S(ET) S(TD) IRON' checks the standard table to see if 
there is a corresponding entry. If not, one is in
serted and the message 

IRON 

Insert STD via Jstick 

is printed. If there is already a standard IRON, the 
message is 

IRON via Jstick 

In either case, control transfers to the joystick.  
Pushing the red (#2) button will cause the standard to 
be accepted. Pushing the white (#1) button will jog 
the standard in X, Y, and Z so that an exact location 
can be checked. If the location is not satisfactory, 
repositon the standard and then push the white button 
to jog the sample again. If the location is satisfac
tory, push the red (#2) button and the point will be 
accepted and entered (or updated) in the standard 
table. Standard names must be no more than four 
characters long.  

The coordinates of the standard (in mm for an MBX or 
JEOL or pm for an ARL) can be typed in from the
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keyboard if a '#' character is entered. In this case, 
the computer sequentially asks for the X, Y, and Z 
values.  

Example: S(ET) P(OINT) 0+ The point number may be any valid 
index (0 447 in the current MBX version). The first 
time a S(ET) P(OINT) command is given the point number 
must not be defaulted. Afterwards, the system will 
automatically sequence from the last point set or 
called whenever the point number is defaulted. Control 
is given to the joystick and the location pointer is 
set to the position indicated. After a point is ac
cepted the pointer is indexed. Several other options 
are also available by typing chsracters a: the 
keyboard: 

* prints the currently stored coordinate value for 

this index and returns to joystick control.  
is printed if the coordinates are 

undefined.  

RUBOUT deletes any stored coordinates, prints 
- -and increments the index.  

+ prints the currently stored coordinates and incre

ments the index (keeps the value of this point).  

terminates the SET POINT command.  

# asks for the point coordinates to be entered from 
the keyboard in mm (MBX or JEOL) or pm (ARL).  

Example: S(ET) R(EF) 25+ is used to set an EDS reference.  
Valid numbers are 14200 and represent lines in block 
240. In TASK8, EDS references are stored and loaded 
individually rather than in groups. This means that 
unused references need not be in memory yet are readily 
available. They are stored with program numbers cor
responding to the line number in block 240 plus an 
offset of 1000. The beam current used for the collec
tion of the reference is also stored with the reference 
and is compensated for during a FIT. A sample dialog 
is: 

ROI? 2+ 
NAME: CUK+ 
CF? + 

Comments: 1. Be sure the ROI (region-of-interest) is large 
enough. For things like the transition elements, the K 
line should include both Ks and Ka.  

2. CF, the correction factor, is ý 1.0 and defaults 
to 1.
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3. We have found an easy bookeeping system to be the 
following: 

a. Record the reference name and number on a 
periodic chart of the elements.  

b. Keep a numeric list of reference names for 
each disk.  

This combination lets us quickly select the desired 
references and also lets us easily assign a number to a 
new reference.  

Example: S(ET) SC(HED) ECAL+ is used to enter a new schedule 
named ECAL via TASK. The system responds by typing a 
line number to indicate to the user it can accept a 
schedule program line from the system terminal. This 
process continues until all schedule lines have been 
entered. To exit, the user must enter a line with the 
"END" command following the line number. The line 
number is incremented in steps of 5 to leave room for 
later editing of the schedule. In order to edit the 
schedule, exit TASK by striking the ESCape key, perform 
the editing from Flextran, and restart TASK with a X+.  
The completed schedule ECAL, which will recalibrate the 
EDS gain and zero adjustments, might appear as follows: 

204,1 ECAL 
204,6 G S CU 
204,11 *S T'100;D "OLD"204,99;>CL 940,8040,T';D !"NEW"204,99 
204,16 END 
204,99 P <F6>"GAIN ="G'" ZERO = "Z' 

Several options are illustrated in ECAL. Line 204,1 is 
the schedule name. Lines 204,6 and 204,16 are normal 
TASK commands. Line 204,11 is a series of Flextran 
commands which are imbedded in the schedule by starting 
the line with a '*'. Line 204,99 is called from Iine 
204,11 via a Flextran DO. Since this line follows the 
END statement, it was entered from the Flextran editor 
by exiting TASK with an ESCAPE after entering the first 
three executable lines via TASK.  

The entire sequence is: 

TASK: SET SC(HED) ECAL+ 

ECAL NEW SCHED 
204, 6 G S CU+ 
204,11 *S T'I=100;D "OLD"204,99;>CL 940,8040,Tt;D !"NEW"204,99+ 
204,16 EN(D)+ 

TASK: (ESC) 
"*204,99P <F6>"IGAIN = "G'" ZERO = "Z'÷
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TASK:

If line 204,11 is edited, a space must be inserted 
between the 11 and the * at the time of editing or 
Flextran will multiply 11 by the current value of S and 
generate an unpredictable (but often fatal) line 
number. Flextran removes the space once the editing 
has been done so it must be reinserted each time such a 
line is edited.

ST(OP)

Function: 

Form:

Terminate all program operation, reset devices to 
default conditions, restore output to the console 
device if an external printer exists, and remain in 
TASK.  

ST(OP)

Comment: ST(OP) is used after typing a period (.) to regain 
control during a TASK (including schedule) operation.  
Unless ST(OP) is given, control will return to the TASK 
operation after executing the next command typed.

Exception: 

Function:

Typing a period during a S(ET) P(OINT) automatically 
calls ST(OP).  

Turn ON or O(FF) devices or options. SW(ITCH) sets the 
appropriate location of the BK array to a 1 (on) or a 0 
(off).

Form: SW(ITCH) OPTION MODE 

where OPTION is P(RINTR) for the external printer 

B(KGND) for background data collection in M(EASUR)e 

O(UTPUT) for an intermediate report of data collection 
information 

PK(RETRN) for returning a spectrometer to the peak 
position after a M(EASUR)e or C(ALIB)rate 

F(OCUS) for a pause for an optical focus check after a 
standard is positioned in C(ALIB)rate.  

M(OVESTD) to enable or disable automatic sample move
ment during the calibration procedure. CAUTION! If 
M(OVE) is OFF, there is no guarantee that you are
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calibrating on the proper standard. This switch is 
usually used only during maintenance.  

PRIO(RITY) enables or disables the specifying of a 
priority scheme for the collection of data which over
rides the normal "most efficient" operation of the 
spectrometer. This is useful if one is dealing with 
volatile or mobile species such as Na or K. As 
delivered, TASK8 permits three priority levels. This 
can, however, be increased to four if desired. The 
penalty for additional levels is slower execution 
speed. Priority levels are set via a S(ET) E(LE)ment 
command and can be enabled or disabled both locally and 
during a Q(UANT) initialization.  

C(UP) to enable or disable automatic Faraday cup inser
tion for a beam current check prior to a M(EASUR)e or 
C(ALIB)rate.  

B(LANK) to enable or disable automatic blanking of the 
beam following a MEASURe or CALIBrate. The MBX does 
this by defocusing the beam, the JEOL by inserting its 
Faraday cup, and the ARL by electrostatic deflection.  

PE(AKSRCH) is the global switch for performing a peak
search during a MEASURe command. The peaksearch is 
performed only if both this switch and the individual 
element switch are both ON.  

MI(NCODE) to set a flag that will ask for a MINeral 
CODE whenever a point is set. The up-to-three charac
ter code can be used to identify the type of mineral at 
a particular point and will be used by the BA quantita
tive analysis program to select the elements that 
should be analyzed and the references that should be 
used with them.  

L(A120) If L(A120) is OFF and a video terminal is in 
the system, the video terminal is used as the main I/O 
device. If L(A120) is ON, the LA120 is used for I/O.  
If no video terminal is in the system, both the L(A120) 
and the P(RINT)er options are disabled during 
installation.  

MODE is ON or O(FF) 

Example: SW(ITCH) P(RINT) ON, F(OCUS) O(FF)+ 

Note: If OPTION and MODE are defaulted, a summary of the 
switch settings is printed.  

Example: SW(ITCH)+ 

PRINTR OFF PRINTeR
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BKGND 

OUTPUT 
PKRETRN 

FOCUS 

MOVSTD 
PRIORITY 
CUP 
BLANK

ON 
ON 
ON 

ON 

ON 
OFF 
ON 
OFF

PEAKSRCH OFF 

MINCODE OFF

LA1 20 OFF

BacKGrouND collection 
OUTPUT 
PeaK RETuRN after MEASURe or 
CALIBrate 
optical FOCUS of standards for 
CALIBrate 
MOVement of STanDard for CALIBrate 
element PRIORITY capability 
CUP insertion 
beam BLANKing after a MEASURe or 
CALIBrate 
global PEAKSeaRCH switch for 
MEASURe 
request a MINeral CODE whenever a 
point is set 
use of the LA120 keyboard for input

The values used in this example are the default values 
as the system is delivered. They are set by CONFIG and 
can be initialized however the user desires.

T(IME)

Function: 

Form:

Print time to the nearest minute.  

T(IME)

Example: T(IME)+ 13-Oct-85 2:24 PM 

* * * * Wavelength Dispersive Commands * * * *

BK(G)

Function: 

Form:

Set the background collection flags associated with an 
individual element or the element table.  

BK(G) ELI ON/O(FF) [EL2 ON/O(FF)...]

Example: BK(G) SI ON FE O(FF)+ enables background collection 
for SI and disables it for FE so long as the SW(ITCH) 
B(KG) is ON.  

Example: BK(G) TAB(LE) ON+ enables background collection for 
the entire element table.  

Comment: Remember that TASK8 performs a logical AND between the 
flag set by this command and the flag set by SW(ITCH) 
to determine whether or not it is to collect background 
data. If either switch is O(FF), background data 
collection is suppressed.
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C(ALIB)rate

Function: Update the peak position, standard intensity, counting 
statistics, and background intensity settings in the 
element table for the list of elements following the 
command.  

Form: C(ALIB) NAME list 

Example: C(ALIB) FE3, S2, N13, SI1+ might be used to calilbrate 
Fe on spectrometer 3 and S on spectrometer 2 using a 
FeS2 standard, Ni on spectrometer 3 using a Ni stan

dard, and Si on spectrometer 1 using a Si standard.  
Unlike TASK-78, TASK8 is capable of associating the 
proper standard with each element in the list.  
Calibration is done on a priority basis which is 
spectrometer driven.  

The calibration routine is affected by three SW(ITCH) 
variables and eleven M(VAR) variables. (Don't let this 
intimidate you since the routine will work well with 
the default values. The capability of modifing them 
permits "fine tuning" by a sophisticated operator.) 

SW(ITCH) M(OVSTD) ON/O(FF) will enable/disable the 
computer control of standard movements. As mentioned 
previously, this option should be used with great 
care.  

SW(ITCH) F(OCUS) ON/O(FF) will permit (ON) or bypass 
(OFF) a visual check of the optical focus of each 
standard after it is moved into position and before 
the elements using it are calibrated.  

SW(ITCH) C(UP) ON/O(FF) enables/disables the 
automatic insertion of the Faraday cup prior to a 
calibration sequence. The insertion time is control
led by: D(EF) M(VAR) CU(P) TIME 

D(EFINE) M(VAR) M(CT) sets the Minimum Counting Time 
on the peak.  

D(EFINE) M(VAR) K(V) records the operating voltage 
for the machine. This value is copied into the 
element table and associated with each individual 
element. Whenever a MEASURe command is given the 
table entry is compared with M(VAR) K(V) and a warn
ing is printed if they are not the same. If a 
quantitative analysis routine detects a difference 
between an individual entry and M(VAR) K(V) the 
routine is aborted.
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D(EFINE) M(VAR) S(MT) sets the maximum counting time 
(Standard Maximum Time) on the peak.  

D(EFINE) M(VAR) SS(D) sets the desired 1-sigma count
ing standard deviation (Standard Standard Deviation).  

D(EFINE) M(VAR) MP(B) sets the Minimum Peak to 
Background ratio for accepting the new standard 
value.  

D(EFINE) M(VAR) T(PP) sets the maximum dwell Time Per 
Point that will be used during the peaking procedure.  
(This value will seldom be changed.) 

D(EFINE) M(VAR) SP(P) sets the master peaking Steps 
Per Point multiplier. It will be changed only under 
rare circumstances.  

D(EFINE) M(VAR) CU(P) sets the counting time for the 
Faraday CUP for beam current determination.  

D(EFINE) M(VAR) N(SP) determines the Number of 
Standard Points that will be averaged for a 
calibration. If NSP is 0 the system asks the 
operator if enough data has been gathered after each 
point and keeps gathering data until it is told to 
quit. If NSP is greater than 0 the system requires 
the averaging of NSP data points. If NSP is anything 
but I the operator has the opportunity of rejecting 
any particular datum as it is collected.  

D(EFINE) M(VAR) PC(P) sets the minimum Peak Counts 
that will be deemed to constitute a Peak. This is an 
absolute number. It is not normalized to either beam 
current or time.  

D(EFINE) M(VAR) NP(K) sets the maximum Number of 
PeaKing attempts that will be made before the system 
defaults to the table value. This value is usually 4 
for CALIBrate and 1 for MEASURe.  

Default values are: 

MOVSTD ON 
FOCUS ON 
CUP OFF for an MBX, ON for a JEOL 

or an ARL 
MCT 5 seconds 
KV 15 Kv 
SMT 40 seconds 
CUP 5 seconds 
SSD 0.5 % 
MPB 1.5
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TPP 2.0 seconds 
SPP 6 steps for an MBX, 4 for an 

ARL, 2 for a JEOL 
NSP 1 point 
PCP 500 counts 
NPK 4 tries 

Calibrate will always perform a peak search. The 
collection of background data is controlled by the 
entries in the Element Table.  

A detailed description of the routine can be found in 
Section VI. The routine is completely different from 
the TN routine used with the 1310 systems in both form 
and coding. TN has utilized many of these concepts in 
their 5600. Once an element has been calibrated, a 
report concerning it is generated and printed. A 
typical case is: 

Example C(ALIB) SI1t 

If the default values are assumed, the standard will be 
positioned, the beam current measured and reported, 
e.g., 

Beam 10.02 nA 

and the message "HIT JS#1 WHEN OK" printed. After 
Jstick #1 is pushed, the message "Working.." is typed 
to indicate that the machine is busy. Once the 
calibration is complete, a message of the following 
form is printed: 

SII Spedl TAP PK pos= 0.27775 15 KV, K= 0.9993 +- 0.0028 
0.2 %Std dev, 5 Sec, 191714 PK cnts 159 BKG cnts 

Old PK pos- 0.27768 STD int= 4232.12 
New PK pos= 0.27775 BKG int= 3.17 

STD int= 4229.15 with 0.2 %Std dev. Pk/Bkg= 1334.11 

Note that after the minimum counting time of 5 seconds 
the standard deviation is 0.2%.  

If a temperature monitoring circuit exists, the first 
item in the C(ALIB)rate report is the temperature of 
the spectrometers in 0 C. A temperature measurement is 
made at the beginning of each C(ALIB)rate or M(EASUR)e 
sequence. If no temperature monitoring circuit exists 
the temperature is defaulted to 25 0 C and no temperature 
is reported. The next two lines summarize the raw data 
obtained and are self-explanatory. The last four lines 
compare the results of the present calibration with 
those of the previous one. In this comparison, the 
count ratios are corrected for background and counter 
deadtime and are normalized to counts per second per
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nanoampere of beam current. The reported peak loca
tions are corrected to 25 0 C. Notice that this means 
that the peak location reported in the raw data summary 
may not be the same as that reported in the comparison.  

One M(VAR) variable affects the C(ALIB)rate output. If 

the change in count rate between the current and the 
preceding CALIBrations is more than M(VAR) C(FP) (Count 
Fractional Precision), the message ATTN: ACC ERR! is 
printed. This message is merely a warning. It does 
not result in any flags being set in the machine. The 

default value of CFP is 2% relative. In the next 
example there is a temperature circuit, M(VAR) C(UP) is 
switched OFF, and an accuracy error has occurred.  

Example: C(ALIB) FE1+ 

TEMP 25.68 

HIT JS#1 WHEN OK Working..  
FEI SPECI LIF PK pos. 0.48053 15KV, K= 0.9749 +- 0.0068 

0.5 %Std dev, 8 Sec, 37717 PK cnts 112 BKG cnts 

OLD PK Pos= 0.48053 STD int= 285.00 
ATTN: ACC ERR! 
NEW PK Pos= 0.48054 BKG int= 0.80 

STD int= 277.84 with 0.5 %Std dev. Pk/Bkg= 343.02 

In this case, 8 seconds were required in order to reach 
the 0.5% standard deviation desired.  

Now assume that NSP had been set to 0 instead of to 1.  

If this had been done, the last line of the above might 
have been replaced by the following sequence: 

FEI Current reading 277.84 Avg this ? (YES)+ 

Avg of 1 reading(s) is 277.84 with 0.5 % Std dev. Pk/Bkg= 343.22 

More ? (YES)+ 

HIT JS#1 WHEN OK At this time select the next point that is to be 
standardized and press JS#1. You will get the message 
"Working.." and TASK will collect data on the peak for 
another 8 seconds. If several spectrometers were being 
used, they would all collect data for the time required 
by the standard with the lowest count rate to make 
optimum use of them. After this data set is collected, 

FEI Current reading 278.24 Avg this ? (YES)+ 
Avg of 2 reading(s) is 278.04 with 0.3 % Std dev. Pk/Bkg= 343.12 
More ? N(O)+ 

TASK:
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The combinations are too numerous to provide examples 
for each one. Take some time to familiarize yourself 
with them by trying various things.  

COU(NT) 

Function: Count all spectrometers for the specified time. Report 
the results. Repeat as specified.  

Form: COU(NT) TIME REPEATS 

where TIME is the number of seconds to count and 

REPEATS is the number of times to repeat the count.  

Example: COU(NT) 10 54- will count all spectrometers for 10 
seconds. The counting interval will be broken into 50 
equal increments and the contents of each interval will 
be displayed in the spectral area. The total count 
will be printed at the end of the 10 seconds. The 
procedure will be repeated 5 times.  

Comments: 1. Breaking the counting time into 50 intervals 
provides a good way of checking the system for noisy 
detectors or amplifiers. COU(NT) is primarily used in 
a maintenance mode.  

2. If any arguments are defaulted the operator will 
be requested to input values for them.  

EDI(T) 

Function: Edit entries in the element table.  

Form: EDI(T) NAME ENTRY 

where NAME is the name of an individual element or TAB(LE) 
for the entire element table and 

ENTRY describes the entry that is to be edited. ENTRY 
may be N(AME), S(PECT)rometer, X(TAL), P(RIOR)ity, 
PO(SIT)ion, O(FFSET), K(V), U(MT), I(NTEN)sity, C(F), 
or ST(D).  

Example: EDI(T) NA P(RIOR)+ could be used to modify the 
priority and peaking flags associated with NA.  

Example: EDI(T) TAB(LE) K(V)+ could be used to modify the KV 
associated with each element in the element table. In 
this case, the name and current KV for each element 
would be printed and you would be given the opportunity 
to change the KV.
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Comments:

Jog the stage to insure that backlash has been removed.  

J(OG) 

List the major first order lines (KA, KB, LA, LB, LG, 
MA, MB) that can be detected by this system at its 
current operating voltage. All crystal/position com
binations are given.  

LIN(ES) will request the number of elements and their 
names.

Example: LIN(ES)+ might result in the following dialog: 

No of Elements=?2+ 
Element=SI+ 
Element=FE+

Line
Key

Edge PET
POSITION 

LIF TAP ODP

For SI AT. # 1 
KB 1.836 
KA 1.7740

For FE AT. # 
KB 7.052 
KA 6.402

1.842 0.77357 
1.842 0.81633

26 
7.110 
7.110

1. No high order reflections are given.

2. The values given are calculated from the 2d crys
tal spacings and the line energies stored in the TN 
system. They may differ slightly from tabular values
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1. Two flags are associated with other ENTRYs rather 
than being separately named. The peaking flag is 

associated with P(RIOR)ity as shown in the example 
above. The background collection flag is associated 
with O(FFSET). Both of these flags are also accessible 
via direct commands (PK(SEAR)ch and BK(G)).  

2. Whenever C(F) is edited you are required to indi
cate to the system the kind of correction program that 

this CF can be used with (BA, PRZ, or ZAF). If the CF 
is 1.0 and it is not to be used with BA, the system 

sets flags so that this CF can be used with both PRZ 

and ZAF.  

3. U(MT) can also be modified by the U(MT) command.

J(OG)

LIN(ES)

Function: 

Form: 

Function:

Form:

0.26221 
0.27671

Comments:

0.43662 
0.48100



given by the instrument manufacturer. They are 
primarilly used to investigate potential interferences.  

Update the peak position, K-ratio, unknown counting 
statistics, and background intensity value in the 
element table for the list of elements following the 
command.  

M(EASUR)e NAME(S)

Example: M(EASUR) FEI, NIl, S2+ might be used to measure Fe and 
Ni on spectrometer 1 and S on spectrometer 2.

1. Measure normally operates all spectrometers 
asynchronously. Any listed elements assigned to the 
current crystals are done first, then the crystals are 
changed if needed. Elements to be measured on a given 
spectrometer-crystal combination are sorted so the 
spectrometer motion is minimized. This feature can be 
partially overridden by the command SW(ITCH) PRIO(RITY) 
ON and restored by SW(ITCH) PRIO(RITY) O(FF).  
PRIO(RITY) stands for element priority. If PRIO(RITY) 
is ON, an element can be assigned a priority level.  
All elements having the highest priority are M(EASUR)ed 
first, then those with the next highest, etc. This 
feature is useful when one is examining mobile or 
volatile species such as Na or K. In practice, we have 
found that the three priority levels provided are 
sufficient.  

2. The exact sequence followed for M(EASUR)e depends 
upon the SW(ITCH) settings for B(KGND), PK(RETRN), 
PE(AKSERCH), PRIO(RITY), O(UTPUT), C(UP) and BL(ANK); 
the M(VAR) values for M(CT), and U(SD); and the in
dividual element entries in the element table for 
unknown maximum counting time, background collection, 
and peaking. If the peaking flags are both on 
[SW(ITCH) PE(AKSRCH) ON and peaking for the individual 
element enabled], the M(VAR) parameters T(PP), SP(P), 
PC(P), and NP(K) affect the peaksearch in the same way 
that they do for the CALIBrate command. If C(UP) is 
swtiched ON, M(VAR) C(UP) determines the cup counting 
time for the beam current prior to the MEASURe command.  
The M(VAR) values for K(V), B(FP), and D(AY) may result 
in warning messages being printed. The effects of the 
various parameters are indicated below: 

SW(ITCH) B(KGND) ON/O(FF) will enable (ON) or disable 
(OFF) the collection of background data with each 
MEASURement. This is the global switch. Both it and 
the individual background collection flag associated 
with each element that data is being collected on
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M(EASUR)e

Function: 

Form:

Comments:



must be ON before background data is collected.  

Normally, background collection is enabled.  

SW(ITCH) C(UP) ON/O(FF) enables/disables the 
automatic insertion of the Faraday cup prior to a 

measurement sequence. The insertion time is control
led by: D(EF) M(VAR) CU(P) TIME 

SW(ITCH) O(UTPUT) ON/O(FF) enables/disables the 
printing of a summary of the results of the MEASURe 

command. The results are saved whether or not they 

are printed.  

SW(ITCH) PK(RETRN) ON/O(FF) causes the spectrometers 

to return (ON) to the peak location or to remain at 

the last location where data was collected (O(FF)).  
PK(RETRN) is ON for normal use and O(FF) for quan
titative analysis routines.  

SW(ITCH) PRIO(RITY) ON/O(FF) enables/disables the 

data collection priorities set in the element table.  

Priorities are ON whenever volatile or mobile species 

are suspected. The spectrometers are more efficient 
when priorities are O(FF).  

SW(ITCH) PE(AKSRCH) ON/O(FF) enables/disables peak

searching for those entries in the element table 
whose peaksearch flags are on. Normally, only ele

ments that might be expected to encounter a valence 

shift will have their peaksearch flags on.  

D(EFINE) M(VAR) M(CT) sets the Minimum Counting Time 
on the peak.  

D(EFINE) M(VAR) K(V) records the operating voltage 
for the machine. Whenever a MEASURe command is given 

the table entry is compared with M(VAR) K(V) and a 

warning is printed if they are not the same. If a 

quantitative analysis routine detects a difference 

between an individual entry and M(VAR) K(V) the 

routine is aborted.  

D(EFINE) M(VAR) U(SD) sets the desired 1-sigma count

ing standard deviation (Unknown Standard Deviation).  

D(EFINE) M(VAR) PB(R) sets the minimum Peak to 

Background Ratio for accepting a new peak location 
found by the peaksearch routine.  

D(EFINE) M(VAR) T(PP) sets the maximum dwell Time Per 

Point that will be used during the peaking procedure.  

(This value will probably never be changed.)
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D(EFINE) M(VAR) SP(P) sets the master peaking Steps 
Per Point multiplier. It will be changed only under 
rare circumstances.  

D(EFINE) M(VAR) CU(P) sets the counting time for the 
Faraday CUP for beam current determination.  

D(EFINE) M(VAR) D(AY) sets the maximum number of days 
that may elapse between a calibration and a 
measurement. If a measurement is made more than DAY 
days following a calibration, a warning message is 
printed. This message is for the operator's informa
tion only. It does not result in the loss of any 
data.  

D(EFINE) M(VAR) PC(P) sets the minimum Peak Counts 
that will be deemed to constitute a Peak. This is an 
absolute number. It is not normalized to either beam 
current or time.  

D(EFINE) M(VAR) NP(K) sets the maximum Number of 
PeaKing attempts that will be made before the system 
defaults to the table value. This value is usually 4 
for CALIBrate and 1 for MEASURe.  

Default values are: 

BKGND ON 
OUTPUT ON 
PKRETRN ON 
PRIORITY OFF 
CUP OFF for an MBX, ON for a JEOL 

or an ARL 
BLANK ON 
PEAKSRCH OFF 
MCT 5 seconds 
KV 15 Kv 
CUP 5 seconds 
USD 1.0 % 
PBR 1.0 
TPP 2.0 seconds 
SPP 6 steps for an MBX, 4 for an 

ARL, 2 for a JEOL 
DAY 10 days 
PCP 500 counts 

NPK 1 try 

3. After a measurement has been completed and if 
O(UTPUT) is switched on, a report similar to the fol
lowing will be printed for each element: 

FEl Specl LIF PK pos= 0.48021 15 KV, K=0.7280 +- 0.0012 (0.9842 Rel) 
1.3 %Std dev, 5 Sec, 10724 PK cnts 978 BKG cnts
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Most of the report is self-explanatory. The peak and 
background counts are uncorrected gross counts. This 
is the only place that these values are reported.  
Corrected intensities (counts/nanoampere/second cor
rected for background and deadtime) are stored in the 
element table and used in all calculations. The 
K-ratio is reported in two ways if a non-pure-element 
standard is used. First, it is compared to the ratio 
that would be obtained from a pure element (unknown x 
standard correction factor/standard). Second, if the 
standard correction factor is not unity, the relative 
K-ratio is reported (unknown/standard). The 1-sigma 

variance is calculated from the relation21 

> P-B P-B 
P- + (P+B2 

standard unknown 

2 2 
or oK +0 

Kstandard unknown 

and also reported. Both ostandard and ounknown are 

stored in the element table for additional calculation 
(e.g., PRZ, ZAF, BA) whether O(UTPUT) is ON or O(FF).  

4. If, during the measurement, the routine finds that 
the ratio of the upper background to the lower one is 
greater than 2 or less than 0.5 and if there are more 
than 100 background counts, then the background ratio 
is printed along with a warning telling which back
ground was high. This usually signifies that a poor 
background position was chosen and that there is an 
interference from another element in the system being 
analyzed. Sample messages are: 

FE3 UPPER BKG R = 2.5 

or SII LOWER BKG R = 0.3 

PH(OTO) 

Function: Take a digitally controlled scanning or backscattered 
electron microgrph or an X-ray map of the specified 
element.  

Form: PH(OTO) REF MAG CONC [GRID] 

where REF is the reference name for the appropriate element 
or SEM for a secondary electron micrograph or BSE for a 
backscattered electron micrograph.

49



MAG is the magnification. This must be the same as the 
physical setting of the microprobe magnification con
trol.  

CONC is the weight percent of the element or compound 
referred to by REF which you want to correspond to the 
reference intensity in the completed X-ray map or the 
time for an SEM or 3 BSE micrograph. CONC is directly 
converted to a K-ratio; however, this accuracy is 
sufficient for most photographic situations.

GRID is a number describing the type of 
should be drawn. If GRID is defaulted, 
three inner lines is drawn. If GRID is 
grid is suppressed. If GRID is zero or 
outline is drawn and GRID specifies the 
lines to be drawn in the outline.

grid which 
an outline with 
negative, the 
positive, an 
number of grid

Example: PH(OTO) SI 100 50+ will make a digitally controlled 
X-ray map of SI at 100 X and will adjust the beam 
current (if possible) and dwell time so that a K-ratio 
for SI of 0.5 results in the reference intensity (about 
3/4 saturated).

1. The current implementation of PH(OTO) generates a 
1024 x 720 image but does not store it in digital form.  
It uses the film as an integrating medium.  

2. Detailed descriptions of PH(OTO) can be found in 
references 21 and 22.  

3. PH(OTO) controls the camera system, the CRT, the 
spectrometers, and, where possible, the beam current.  
The PVAR values (D(EFINE) P(VAR)) all interact with 
PH(OTO). IMN and IMX are available only for the MBX.  
MSS is not used by the MBX. The various PVARs with 
their defaults are given below.

JN = 1 

PN = 1 

IMN = 3 nA 

IMX = 80 nA 

LTR = 190 
GRD = 180 
REF = 155 

MSS = 20

"Job Number"--an identifying number 
to be put on the micrograph.  
"Point Number" is used with JN to 
identify a subset of micrographs.  
minimum acceptable beam current for 
PHOTO (nanoamps) 
maximum acceptable beam current for 
PHOTO (nanoamps) 
intensity for LeTteRs in PHOTO 
intensity for GRiD in PHOTO 
the intensity of the REFerence 
intensity block in PHOTO 
the Minimum number of Spectrometer 
Steps required before the PHOTO 
module will actually step the 
spectrometers. This is calculated
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for the MBX.  
upon whether 
and upon how 
being used.

The 733 values depend 
or not slits are in 
many spectrometers are

4. PH(OTO) is not available for the SEMQ at this 
time.

PKC(ALIB)rate

Function: 

Form:

Update the standard intensity, counting statistics, and 
background intensity settings in the element table for 
the list of elements following the command. Does not 
update the peak position.  

PKC(ALIB) NAME list

Example: PKC(ALIB) B1+

Comments: PKC(ALIB) performs a C(ALIB)rate function except for 
the peak search. Refer to the C(ALIB) examples.

PK(SEAR)ch

Function: 

Form:

Set the peaking flags associated with individual ele
ments or the entire element table. A peak search is 
always done in conjunction with C(ALIB)rate. M(EASUR)e 
checks the flags set by PK(SEAR)ch.  

PK(SEAR)ch NAME MODE

where NAME is an element reference name or TAB(LE) and MODE 
is O(FF) or ON.  

Example: PK(SEAR) TAB(LE) O(FF)+ disables peaking for the entire 
table.  

Example: PK(SEAR) SII ON FE3 O(FF)+ enables peaking for SII and 
disables it for FE3.  

Comment: The peaksearch flags for individual entries can also be 
set by using the EDI(T) NAME P(RIOR) command.  

SP(ECT)rometer

Function: 

Form:

Position one or more spectrometers. Control the as

sociated DAC's. Provide crystal selection.  

SP(ECT) NUMBER [CRYSTAL] [MODE] VALUE

where NUMBER is the spectrometer and
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CRYSTAL is the name of a crystal. (If defaulted, the 
current crystal is used), If a crystal is specified 
which exists in the system but not on the specified 
spectrometer, the message NO XTAL is printed and 
control returns to TASK.  

MODE is B(Y) or TO (default is TO) VALUE is the 
increment in B(Y) mode, the desired position in TO 
mode.  

Example: SP(ECT) 2 P(ET) TO .48024+

Comments:

U(MT)

Function: 

Form:

1. Several spectrometers may be moved simultaneously 
by including their numbers and modes in a single SPEC 
command.  

2. A word of caution about abbreviations.  
SP(ECT) 1 B .054- will move spectrometer 1 by .05; 
however, SP(ECT) 2 T .305+ will first insert the T(AP) 
cyrstal in spectrometer 2 if it has one since the XTAL 
argument precedes the MODE argument.

Set unknown maximum counting times for individual 
elements or for the entire element table.  

U(MT) NAME VALUE

where NAME is an element reference name or TAB(LE) and VALUE 
is the maximum counting time in seconds.  

Example: U(MT) TAB(LE) 20- will set the maximum counting time 
for each element to 20 seconds.  

Example: U(MT) NAI 10 FE3 120+ will set the maximum counting 
time for NAI to 10 seconds and for FE3 to 120 seconds.  

Comment: The UMT for an individual entry can also be set via the 
EDI(T) NAME U(MT) command.  

* * * * EDS Commands * * * *

E(DS)

Function: 

Form:

Collect and display an EDS spectrum.  

E(DS) [TIME] [SPAN] [INTEGRAL] [MEMORY]

where TIME is the live time for the acquisition
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SPAN is the upper limit for the acquisition. The range 
is from 0 Kev to SPAN Kev.  

INTEGRAL is the number of counts (in thousands)in the 
primary ROI to terminate the acquisition on.  

MEMORY is the half of memory to collect in. If MEMORY 
is >2 or <1 the full memory is used.  

Defaults for the EDS parameters are set in CONFIG.  
They are:

TIME 
SPAN 
INTEGRAL 
MEMORY

10 seconds 
10 Kev 

0 (disable) 
1 (first-half)

If TIME or SPAN is defaulted after being used in a 
command the most recent value is used. Defaults for 
INTEGRAL and MEMORY revert to the CONFIG values.  

Example: E(DS) 5 20+ collects a spectrum from 0 to 20 Key for 5 

seconds live time in the first half of memory.  

Example: E(DS)+ repeats the previous collection.  

Example: E(DS) 30 20 5 3+ collects a spectrum from 0 to 20 Kev 
for 30 seconds live time or until the primary ROI has 
at least 5000 counts. Both memory halves are used.

Halt an EDS collection at the end of this live-time 
second. Does not blank the beam.  

HA(LT)

ID(ENT)ify

Call a subroutined version of the TN EDS peak iden
tification routine. Refer to the TN documentation for 
IDENT for a full discussion.  

ID(ENT) 

Direct the specified ROI output to the photographic 

system.  

MAP ROI

where ROI is the number of the Region Of Interest that is to 
be routed to the pulse output jack on the TN system.
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Function: 

Form:

MAP

Function: 

Form: 

Function: 

Form:



If this is connected to your photographic system, it 
can be used to obtain elemental maps.

PE(AKS)

Function: 

Form:

Insert or delete element labels for EDS peaks.  

PE(AKS) [ELE] [LINE]

where ELE is the element name and 

LINE is the requested line (KA, KB, LA, LB, LG, MA, 
MB). If line is defaulted, all lines in the displayed 
energy range are implied. If both ELE and LINE are 
defaulted, the system asks if you want to clear all 
peak labels.

Example: PE(AKS) NI+ results in 
(=2)?" A 1+ will cause 
lines to be displayed.  
erased.

the prompt: "Add (=1) or Delete 
labels for the KA, KB, and LA 
A 2+ will cause them to be

Example: PE(AKS) NI KA+ works like the above example except 
that it only concerns itself with the KA line.

Example: PE(AKS)+ 

labels?" 
erased.

results in the prompt "Erase all peak 
A (YES)+ causes all labels shown to be 

A N(O)+ does nothing. Anything else asks "??"

Function: 

Form:

Create or destroy and label ROI's for specified 
elements.  

ROI [ELE] [LINE]

where ELE is the element name and 

LINE is the requested line (KA, KB, LA, LB, LG, MA, 
MB). If line is defaulted, the primary line is 
implied. If both ELE and LINE are defaulted, the 
system asks if you want to clear all ROIs.  

Example: ROI NI+ causes a ROI to be centered about the Ni-KA 
position and prints the message "at 7.4699 KEV & is ROI 
# x" where x is the number of the ROI. The printed 
energy is the center of the ROI. The width of the ROI 
is adjusted to be close to optimum for a 152 eV 
detector.  

Example: ROI NI LA+ centers the ROI about the LA line at 0.8479 
KeV.
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Example: ROI+ results in the prompt "Erase all ROIs?" A (YES)> 
causes all ROIs shown to be erased. A N(O)4- does 
nothing. Anything else asks "??" 

* * * * Spectral Manipulation * * * *

AD (D)

Function: 

Form:

Add the contents of the unspecified memory half to the 
specified half, scaling by factor SCALE.  

AD(D) [DEST] [SCALE]

where DEST is the destination half (1 or 2), and 

SCALE is the scaling factor. Defaulted values are 
requested.  

Example: AD(D)' 

TO Which half?1l Mult by?.5+ 

or AD(D) 1 .54- will add 1/2 of the second half to the 
first half.

BW

Function: 

Form: 

Function:

Form:

Set the display to black and white for photos.  

BW 

Erase the specified half of memory.

CLE(AR) [HALF]

where HALF specifies the half of memory. If HALF is 3+, both 
halves are cleared. If HALF is defaulted, it is re
quested via the message "Which half?

COL (OR)

Function: 

Form:

Reset the display to color after a BW command.  

COL(OR)

Select a specified portion of memory for display.
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CLE(AR)

DI(SPL)ay

Function:



DI(SPLAY) [HALF]

where HALF specifies the half of memory. If HALF is 3+, both 
halves are displayed. If HALF is defaulted, it is 
requested via the message "Which half?

ER(ASE)

Functi on: 

Form:

Erase a specified spectral file from the disk on the 
drive specified in the DEFINE OP REF command.  

ER(ASE) [#]

where # is the number of any type 2 (spectral) file on the 
drive specified in the D(EFINE) O(P) R(EF) command.  
# is defaulted, the system asks "Which file ?"

If

The FI(T) command is used to calculate the intensities 
(k-ratios) of the peaks in the EDS spectrum. The FI(T) 
command performs a filtered least squares fit of each 
of the specified references versus the peaks in the 
unknown spectrum.  

Despite the complexity of the operations which it 
performs, execution of the FI(T) command is very 
straightforward once the setup has been completed.  
This setup requires that: 

1. A library of references has been prepared (S(ET) 
R(EF)) or loaded (LO(AD) R(EF)) into memory.  

2. The unknown spectrum to be analyzed is present in 
the first half.  

The FI(T) command assumes that the eV/channel calibra
tion of the references and the unknowns are the same.  
Thus, if it is desired to analyze spectra at 20 
eV/channel, then all of the reference spectra must also 
be calibrated at 20 eV/channel. The program will print 
the message "CALIB DIFF", the name of the first offend
ing reference and terminate all actions if this condi
tion is not met. Note, however, that the starting 
energy of the references and unknowns do not have to be 
consistent.

Example: FI(T)+ 
all the 
present

performs a fit of the unknown spectrum using 
references in the reference library and might 
the following output:

FIT [0.00->10.21] +MG tCR +FE 
REFIT [0.00->10.21]
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FI(T)

Function:

Form :



Example: FI(T) AL,CA+ performs a fit of the unknown spectrum 
using the references named AL and CA.  

ANORTHITE TEST 200SECS CHISQD= 1.74 
AL [0.97->1.95] K=0.13869+/-0.00119 
CA [3.20->4.48] K=0.29248+/-0.00352 
SI [1.28->2.28] K=0.14220+/-0.00116 

Description of Fit Output 

1. Following the execution of the FI(T) command, the 
program types FIT [keV->keV] which defines the total 
energy range of the spectrum being fitted. There is a 
considerable pause during the computation (depends on 
the number of the references) during which the various 
refernces are ML correlated with the unknown spectrum 
in the data area.  

2. Following the correlation step, the correlation 
matrix is inverted and the "k-ratios" (intensity of 
unknown)/(intensity of reference) are formed along with 
the uncertainties in these values. Under normal mode 
of operation, the program then checks whether the 
uncertainty in any fitted k-ratrio is greater than the 
k-ratio value. If so, this value is rejected (e.g., "1 
MG K") and the program then types REFIT [keV->keV] and 
repeats step 1 without the deleted references.  

3. When all of the fitted k-ratios are significant 
(within statistics) the program then produces the typed 
output.  

a. SPECTRUM LABEL tttttSECS CHISQD=xx.xx SPECTRUM 
LABEL is the 20-character label associated with 
the unknown spectrum. tttttSECS is the acquisi
tion live time of the unknown spectrum.  
CHISQD=xx.xx is the "Chi-squared" value for the 
fit.  

This is a "figure of merit" and is approximately 
1.00 for a good fit. A large value of CHISQD may 
indicate the presence of a systematic error.  
(Peak shift, distortion, or the presence of un
referenced peaks.) Stripping the references via 
the RS(UB) command can provide a useful diagnostic 
when CHISQD appears overly large.  

b. For each reference which was fitted, a line of 
results is then produced: 

SIK the name of the reference 
[keV-->keV] the energy limits of the reference 
spectrum segment
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K=xxx.xxx+-xxx.xxxx the corrected k-ratio (K * 
Drift factor * CF * live time reference/ live time 
unknown) and uncertainty.  

If the O(UTPUT) switch is O(FF), there will not be any 

printed output.  

HI(STOGRAM) 

Function: Print and label a histogram of the spectrum currently 
displayed in the spectral memory. This can be either 
an EDS spectrum or a WDS spectrum.  

Form: HI(STOGRAM) [HALF] [START] [STOP] [CPL] [SCALE] 

where The bracketed arguments are requested if they are 
defaulted; 

HALF specifies the memory half (1 or 2) 

START specifies the starting point (energy or 
spectrometer units) 

STOP specifies the ending point (energy or spectrometer 
units) 

CPL specifies the compression factor (channels per 
line), and 

SCALE specifies the full-scale value. A zero for scale 
signifies that autoscaling is desired.  

Example: HI(STOGRAM) 1 .7 2.7 2 0+ will print a histogram of 
the first half of memory from .7 KeV to 2.7 KeV, com
pressing two channels into each line of print and 
autoscaling. Unless you frequently use this command, 
you will probably want to let it ask you the informa
tion it needs. The same result can be obtained by: 

Example: HI(STOGRAM)+ 

First half ? (YES)+ 
Start histogram at: ?.7+ 
End it at: ?2.7+ 
# chan per line (CR = I)?2+ 
# counts full-scale (CR = autoscale)+ 

The output for either of the above examples for a 
spectrum labeled TESTING is shown in Figure 1.  

Comment: When channel compression is used, the counts full scale 
are determined by the integral of the channels--not the 
average.
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4-Sep-85 7:53 AM 
Energy histogram for TESTING 5000 counts full scale 

0 ---- --- 1 . . . .I -.. . --. . . 2 ----- ----. 3 ----- ----. 4 ----- ----. 5 

0.70 80# 
0.78 298### 
0.86 544##### 
0.94 319### 
1.02 124# 
1.10 109# 
1.18 125# 
1.26 137# 
1.34 1 65## 
1.142 168## 
1. 50 1 99## 
1.58 245## 
1.66 267### 
1-.74 301### 
1.82 270### 
1.90 293### 
1.98 309### 
2.06 600###### 
2.14 1694################# 
2.22 3519################################### 
2.30 3080############################### 
2.38 1448############## 
2.46 644###### 
2.54 342### 
2.62 285### 
2.70 221## 

Figure 1. Output from HI(STOGRAM) command.  

IN(TEGRAL) 

Function: Calculate and report the net and gross integrals of the 

specified ROI.  

Form: IN(TEGRAL) [ROI] 

where ROI is the number (not name) of the ROI to be 
integrated. If ROI is defaulted, it is requested.  

Example: IN(TEGRAL) 3+ where we will assume that ROI 3 is FE 
might result in: 

The GROSS integral for FE is 8321 
The NET integral is 7452 

Comment: A Flextran error will occur in line 120,5 of 'TLO' if 
the integral of an undefined ROI is requested.  
Recovery in suc a case is via an X+.
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Function: 

Form:

Label either of the spectral memory halves.  

LA(BEL) [HALF]

where HALF is the memory half. If HALF is defaulted, the 
first half is assumed. If HALF is 3, the whole memory 
is used.  

Example: LA(BEL)+ 

Enter label:TESTINGJ÷ 

Comment: The number of characters available for a label depends 
upon whether you are using a TN2000 or a TN5500 and 
also whether the label is for an EDS spectrum or a WDS 
spectrum as follows:

mode 

EDS 
WDS

# char 
TN2000 TN5500

20 
10

43 

33

since the last 10 characters of the label field are 
used to specify special display conditions in the WDS 
mode.

LOC(ATE)

Find and report the centroids of the peaks present in 
the spectrum displayed in the first memory half.  

LOC(ATE)+ might give the following report:

Peak Listing 
TESTING 
Energy 
0.809 
1.949 
6.647 
7.351

4-Sep-85 8:13 AM 

Area 
924 

6147 
5923 

824

Function: 

Form:

Move the unspecified half of memory to the specified 
half.  

MO(VE) [DEST]

where DEST is the destination half. The destination is 
requested if it is defaulted.
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LA(BEL)

Function: 

Form:

MO(VE)



Example: MO(VE)+ 

TO Which half?2+ 

or MO(VE) 2+ will place a copy of the first half in the 
second half.  

MU(LTIPLY) 

Function: Multiply the specified half by the specified factor.  

Form: MU(LTIPLY) [HALF] [FACTOR] 

where HALF is the half of spectral memory and 

FACTOR is the multiplication factor. FACTOR may be 
either less than or greater than one. Values are 
requested if defaulted.  

Example: MU(LTIPLY)+ 

Which half?1+ Mult by?.5+ 

or MU(LTIPLY) 1 .5+ scales the spectrum in the first 
half of memory by 0.5.  

PL(OT) 

Function: Plot the spectrum resident in the first half of the 
spectral memory on an HP7221 or HP7470/HP7550 series 
plotter.  

Form: PL(OT) Required parameters are requested as needed.  

Example: PL(OT)+ a WDS spectrum collected with an LIF crystal 
on an MBX microprobe, using the TR(ACE) command. The 
TR(ACE) command has set the display so that it is in 
sine-0 and its label shows which spectrometer was used.  
The dialog and resulting plot could take the following 
form: 

4-Sep-85 2:13 PM 
New axis ? (YES)+ 

The system stores the axis parameters in a virtual 
array so several plots can be overlaid on the same 
axis. Obviously, the first time PLOT is called a 
new axis must be drawn.  

CR=Top, 1=Bot, 2=Full, 3=Side, 4=Big, 5=User ?+ 

Six different plot sizes are offered. The first 
three are for a vertical 8-1/2 x 11 sheet. "Side" 
is for a horizontal 8-1/2 x 11 sheet. "Big" is 
for a horizontal 11 x 17 sheet. "User" gives the 
operator the option of setting any size plot that 
he/she needs by positioning the pen to the lower
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left corner, pressing ENTER on the plotter, 
positioning the pen to the upper right corner, and 
pressing ENTER again. "Top" was used to generate 
the plot shown in Figure 2.  

Full screen ? (YES)+ 
If a N(O) had been input here, the system would 
ask for starting and ending X coordinates. Note: 
When the "Full screen" option is taken 500 of the 
512 channels are plotted to make the X axis labels 
come out nicely.  

Y-axis MAX ?8000+ 
Axes are now drawn.  

Use pen # ?+ scale factor (CR=1 ) ?÷ 
The default pen is always the current one. I kept 
the black one (#1) for this document. If I had 
been making a slide, I would have used a colored 
one. The spectrum is drawn at this point and the 
pen positioned for the title. The contents of the 
label field are offered as the default title.  

Title = SPEC 3 ? N(O)+ 
Label ? (YES)+ Enter label: Stainless Steel+ 

Since we don't want the proffered label we put in 
our own. We now enter a loop where we can put in 
as many labels as we want. Each of the "Fe" etc 
labels was entered through this loop.  

4-Sep-85 Stainless Steel 
8000.  

Fe 

6000.

U) 4-J 

C 
:3 4000.
0 C.3 

2000.F _ Fe 

Ni 
Cr-Mn N1 Mn Cl 

0.38800 0.41875 0.48550 0.51425 0.58300 

SPEC 3 (SINE) 

Figure 2. PL(OT) output for a WDS TR(ACE) on a Stainless Steel.
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Another Label ? (YES)+ Enter label: Fe+ 
Use pen # ?' position pen, press ENTER on plotter 

The plotter loads the requested pen and waits for 
you to position the pen to the point where you 
want the label and to press its ENTER button.  
When you do so it plots the label and loops back 
to: 

Another Label ? N(O)+ 
I'll skip the iterations required to get here.  

Advance page ? (YES)+ 
This question is asked for a 7221T or a 7550 
plotter that has automatic page advance. It is 
skipped for a 7221S or a 7470 plotter.  

RA(DM) and RS(UB)tract 

Function: These commands provide a useful diagnostic inspection 
technique. There are several forms of either command.  

Example: RS(UB)+ (Reference SUBtract) 
RA(DD)+ (Reference ADD) 

These commands respectively SUBtract (Strip) and ADD 
(Sum) all of the EDS references in the amount computed 
by the last FIT. The stripping/summing method 
subtracts/adds the peak above interpolated background 
for each reference on a channel-by-channel basis to the 
unknown spectrum in memory. The constants of propor
tionality used are the fitted coefficients (k-ratios 
uncorrected for live time and CF).  

Example: RSUB SI xxxx,AL yyyy+ 
RADD FE wwww,CR zzzz+ 

These forms subtract or add the specified references, 
but in the specified fractions (xxxx,yyyy,wwww,zzzz) 
rather than the fitted fractions.  

RAT(IO) 

Function: Calculate the ratio of the various ROI's to a specified 
master ROI via the FLEX >WR function.  

Form: RAT(IO) [WHICH] [HALFI] [TO] [HALF2] 

where WHICH specifies the ROI that is to be ratioed (a -1 
specifies that all ROI's are to be ratioed), 

HALFI specifies the half that the above ROI(s) are in, 

TO specifies the ROI that is the "master," and 

HALF2 specifies the half that TO is in. Any arguments 
that are defaulted are requested.
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Example: RAT(IO)+ 

Divide ROI # (-1 for All)?-1+ 
In which half?1+ 
By ROI # ?1÷ 
In which half ?1+ 

or RAT(IO) 0-1,1,1,1+ would result in the same output.  
Note that the negative argument must be preceded by a 
0. The output from the above might look like: 

13-Oct-85 1:23 PM 

PEAK RATIO PROGRAM 
SANDIA TASK 8A 40 SECS 
AL= 17089 COUNTS(NET) 

2 772 COUNTS(NET) SI/AL= 0.0451 
3 1603 COUNTS(NET) CA/AL= 0.0934 
4 8474 COUNTS(NET) FE/AL= 0.4958 

REC(ALL) 

Function: Recall the specified spectrum from the device specified 
by the DEFINE OP REF command.  

Form: REC(ALL) [NUMBER] 

where NUMBER is the file number of the desired spectrum. If 
NUMBER is defaulted, it is requested.  

Example: REC(ALL)+ 

File # ?130+ 

or REC(ALL) 130+ will recall spectrum file 130 from 
the drive number last specified in a D(EFINE) O(P) 
R(EF) command.  

SM(OOTH) 

Function: Perform a 3-point smooth on the data in the specified 
memory half via the FLEX >DS routine.  

Form: SM(OOTH) [HALF] 

where HALF is the half (1 or 2) to be smoothed. -A defaulted 
value is requested.  

Example: SM(OOTH)+ 

Which half?1+
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or SM(OOTH) 1+ will perform a 3-point smooth on the 
spectrum in the first half of memory.

STOR(E)

Function: 

Form:

Save a spectrum on the device specified by the DEFINE 
OP REF command. The number is automatically assigned.  
The spectrum label becomes the file label.  

STOR(E)

Example: STOR(E)+ 

Save this spectrum ? (YES)+ 
Saved as spectral file # 130

SU(BTRACT)

Function: 

Form:

Subtract from the specified half of memory the spectrum 

in the unspecified half, scaling by factor SCALE.  

SU(BTRACT) [DEST] [SCALE]

where DEST is the destination half (1 or 2), and 

SCALE is the scaling factor. Defaulted values are 
requested.  

Example: SU(BTRACT)+ 

FROM Which half?1+ Mult by?.54' 

or SU(BTRACT) 1 .5+ will subtract 1/2 of the second 
half from the first half.

V(IEW)

Function: This command is used to obtain a CRT display of the 
spectral data stored as a reference. To exit the VIEW 
display, strike any key on the system terminal. If a 
VIEW of more than one reference was specified, the 
program advances to the next display.

Example: VIEW SI+ (Display SI data) 
VIEW SI,AL,FE+ (Sequentially display SI, AL, FE data by 
using the + key to move from one display to the next.) 
VIEW+ (Sequentially display all references in library)

65



* * * * External Program Linkage * * * *

Since TASK8 is a subroutine based system, the only external linkage command 
supported by it is AU(XILIARY). Auxiliary programs reside between blocks 93 
and 199 inclusive (93 through 185 if they are to be compatible with Tracor's 
TASK). Auxiliary programs may be resident on any system drive and will be 
loaded from the lowest numbered drive having the proper file number. The 
command AU(XILIARY) FILE+ where FILE is the decimal number of the auxiliary 
program or the program name enclosed in single quotes (e.g. 'TEST') is used 
to load an auxiliary program into memory. Once an auxiliary program has 
been loaded, it remains resident until it has been erased by the calling of 
another auxiliary or the use of some of the TASK commands that either re
quire some of the auxiliary blocks (e.g. BA85, PRZ85, ZAF85) or use sub
routines that are big enough so that the memory used by the auxiliary 
program must be recovered (e.g. QPLOT).  

If an auxiliary program has been written so that it includes multiple com
mands, once it is in memory its commands can be called by preceding the 
command by AU(XILIARY).  

Example: AU(XILIARY) I(NIT)+ executes the INIT command of the 
auxiliary program currently in memory.  

Example: AU(XILIARY) 'TEST' I(NIT)+ executes the INIT command of 
the auxiliary program 'TEST'. If TEST is already in 
memory, it is not reloaded.  

* * * * Correction Commands * * * * 

Most of the correction commands utilize the auxiliary program area--either 
for variable storage or for loading special "auxiliary" programs that allo
cate the global variables unique to the particular correction program and 
call the subroutines that actually perform the initialization and correction 
procedures. PR(Z), MZ(AF) and BA provide for manual input of data to the 
respective correction programs. Q(UANT) initiates the full on-line quan
titative analysis sequence. QS(UMM) and QP(LOT) provide statistical sum
maries and plots for the quantitative data collected by Q(UANT).  

BA 
Function: Provide manual data input to BA85. Although this can 

be used to correct data that have been collected of
fline, its primary use is in the calculation of the 
correction factors associated with standards. For a 
full description of this command, refer to BA85.I 

Form: BA+
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Provide manual data input to ZAF85. Like BA, this can 
be used to correct data that have been collected 
off-line or be run "backwards" in order to calculate 
the correction factors associated with standards. For 

a full description of this command refer to ZAF85. 2

MZ(AF)+

Provide manual data input to PRZ85. Like BA and MZAF, 
this can be used to correct data that have been col
lected off-line or be run "backwards" in order to 
calculate the correction factors associated with stan
dards. For a full description of this command refer to 

PRZ85.
3 

PR(Z)+ 

Copy quantitative data files from one drive to another 

while remaining in TASK.  

QC(OPY)

Example: QC(OPY)+ asks for the source and destination drives 
and the file range to copy. You are given the option 
of writing over any existing files with the same number 
or of leaving them. The drive specified in the 
D(EFINE) O(P) D(ATA) command is offered as the source 
drive. Drive 3 or the highest numbered drive in the 
system if there are fewer than three drives is offered 
as the destination drive. A typical dialog might be:

Copy data files 1 ? 111+ through 111 ? + 
From the disk in drive # 2 ? + to the disk 
Check for presence of file on output disk ? 
111 2114 INTERMETALLIC 
More ? N(O)+

in drive # 3 ? + 
(YES)+

Provided plotted output of data collected by the 
Q(UANT) command and one of the correction programs.  
For a full description of this command, refer to the 

QUANT document.
4 

QP(LOT) brings in the routine and obtains the neces
sary information via a dialog with the operator.
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MZ(AF)

Function:

Form:

PR(Z)

Function: 

Form: 

Function: 

Form:

QC(OPY)

QP(LOT)

Function:

Form:



QS(UMM)ary

Function:

Form:

Q(UANT)
Function:

Form:

Provides a printed summary of data collected by the 
Q(UANT) command and one of the correction programs, 
along with a brief statistical analysis of the data.  
For a full description of this command, refer to the 

QUANT document. 4 

QS(UMM) brings in the routine and obtains the neces
sary information via a dialog with the operator.  

Initiate an on-line quantitative analysis procedure.  
Q(UANT) determines the type of analysis (BA, PRZ, or 
ZAF), calls the initialization section of the ap
propriate data reduction program, loads the file 
created by the data reduction program, calls INIT, a 
program to initialize the machine operating parameters, 
loads the "INSTrument" file created by INIT, controls 
the data acquisition and reduction, and stores the 
reduced data on disk along with the machine operating 
parameters and the counting statistics. For a detailed 
description of Q(UANT) along with full operating 

instructions refer to the QUANT manual.4 

Q(UANT) brings in the routine and obtains the neces
sary information via a dialog with the operator.

SS(Q), SSQI

Function: SS(Q) initiates an on-line semi-quantitative analysis 
procedure based on the Tracor SSQ program. SS(Q) 
assumes that the SSQI command has been run previously 
and performs a standardless semi-quantitative anlaysis 
of the spectrum currently in the first half of spectral 
memory. Per this writing, the coding for SSQ and SSQI 
is still in process.  

Form: SS(Q) performs the analysis. SSQI provides the 
initialization through an interactive dialog.  

* * * * System-Specific Commands * * * * 

The following commands are active only if the appropriate hardware exists.  

RO(TATE) 

Function: Rotate the poly-specimen stage on the JEOL-733. Unlike 
TASK-IV, TASK8 stores the stage index position in its 
standard and points tables so when a G(ET) S(TD) or
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G(ET) P(OINT) command is issued the stage will rotate 
to the proper index position if it is not already 
there. RO(TATE) permits additional stage index con
trol. In the 733, CH(ANGE) also utilizes the RO(TATE) 
coding.  

Special equipment: JEOL-733 microprobe with poly-specimen stage.

Form: RO(TATE) POSN

where POSN is the index number for the stage destination (1 

to 4).  

Example: RO(TATE) 3+ rotates the stage so that sample number 3 
is under the beam.

SC(AN)

Function: Activate the digital scan system.

Special equipment: Tracor 1310-20 Digital Scan System.

Form: SC(AN) [INCR]

where INCR is the increment between X and Y raster points.  
INCR defaults to 16 which results in a 256 x 256 point 
raster. INCR should be a power of 2. The raster size 
is Y x Y where Y is 4096/INCR.

TE(MP)

Function: Measure the temperature of the spectrometers. The 
measured temperature is used to correct peak position 
shifts due to thermal expansion. A temperature 
measurement is automatically made at the beginning of a 
M(EASUR)e or C(ALIB)rate command and whenever the 
Faraday cup is counted.

Special equipment: Sandia-designed temperature monitoring circuit, 
TN1310-4 counter.

Form: TE(MP)

Example: TE(MP)+

TEMP 25.42

X(IN)

Function: Select which spectrometer channel feeds the x-ray input 
to the video system.

Special equipment: TN1310-16 relay board

69



Form: 

where

X(IN) [CHANNEL]

CHANNEL is the spectrometer number. If CHANNEL is 
defaulted it is set to 1.

* * * * Schedule Execution Control * * * * 

In order to enter a schedule into TASK refer to S(ET) SC(HED)ule. Once a 
schedule has been entered, it can be saved and reloaded via the SA(VE) 
SC(HED)ule and LO(AD) SC(HED)ule commands. The commands in this section 
refer to the execution of a schedule and to special commands which were 
designed by Tracor to aid in the writing of schedules. W(HEN) and GO(TO) 
have been retained in order to maintain compatibility with schedules written 
for the Tracor versions of TASK. I have often found it more convenient to 
use the Flextran equivalent [#I(F) condition S(ET) BL=(line number -1);].  

EN(D)

Function:

GO(TO)

Function: 

Form:

The EN(D) command serves two purposes. First, it 
terminates the input of a schedule. It also terminates 
execution of a schedule.  

The last line of a schedule must be an EN(D) command.  

The GO(TO) command transfers control from the current 

schedule line to a specified schedule line.  

GO(TO) SCHEDULE,LINE

where SCHEDULE can be either the schedule name or the 
schedule number. If this argument is defaulted, con
trol remains in the same schedule.  

LINE is the line number in the schedule to which con
trol will be transferred (the number after the comma in 
the schedule listing). If this argument is defaulted 
execution begins at the first line of the schedule.  

Example: GO(TO) ROCK,4+ will send schedule execution to line 4 
in the schedule named ROCK. If line 4 does not exist, 
execution will begin at the first line whose number is 
greater than 4.

PA(USE)

Function: Suspend all actions until the joystick #1 button is 
pushed. The message HIT JS#1 TO CONTINUE is displayed 
on the TN screen and the console bell is rung.
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PA(USE)

R(UN) 
Function: Identical to G(ET) SC(HED). Initiate schedule 

execution.  

Form: R(UN) NAME 

W(HEN) 

Function: The W(HEN) command is a conditional branching statement 
that looks like the Flextran I(F) command. The rules 
for the I(F) test (see Flextran manual) apply.  

Form: W(HEN) expr1(Logic)expr2 Provisional statement 

where exprl and expr2 are any legal Flextran expressions 

(logic) is any combination of the symbols 
< less than 
> greater than 
= equal to 

Provisional statement is any legal TASK, FLEX or # 
Flextran command.  

exprl is compared with expr2 via the specified logic 
test. If the condition is met, then the provisional 
statement is executed, otherwise it is skipped.  

Example: #S A'=!"MORE DATA?(YES=1)"?+O;WHEN A'=O END;GO(TO)...  

This schedule line will ask for input, if a 1 is 
entered the schedule will be repeated. If not, execu
tion will be terminated.  

Example: W(HEN) N'=O *%;M(EASUR) SI,AL,FE Skips the rest of the 
line if N'=O and measures SI, AL, and FE if N'*O 

The W(HEN) command can be used at any time in TASK but 
its greatest utility is in the control of schedule 
execution.
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VI. CRYSTAL SPECTROMETER DATA COLLECTION ROUTINES

Peaking 

The peaking routine, a refined version of the one described in SANDIA

TASK-'78,7 is described below.  

1. Using the current value of beam current and the Element Table entry for 
expected intensity, calculate the time required to obtain 8,000 counts 
at the peak. Compare this with the maximum permissible counting time 
per point (found in MV(9) and called TPP) and set the time per point to.  
the lesser of these values.  

2. Starting 12 data points from the expected centroid, collect four data 
points while stepping the spectrometer toward the expected centroid of 
the peak. The spacing of these points, which depends upon the machine 
type, the crystal in use, and the spectrometer position, can vary from 
one. step per point on a JEOL with a PET crystal to 70 steps per point 
on a MBX with an ODPB crystal. The parameters affecting the steps per 
point are the MVAR variable SSP [MV(1O)] and the CONFIG variables BW(1) 
through BW(15). SPP acts as a master multiplier and is usually set to 
6 for an MBX, to 4 for an SEMQ, and to I or 2 for a 733. BW(1) through 
BW(15) are multipliers for the various crystal types and are 
initialized in CONFIG. The product of these parameters is modified by 
TASK8 to account for the fact that peaks are narrower at the high 
sine-a end of a spectrometer.  

3. Verify that data is being collected on the proper side of the peak. If 
not but M(VAR) NP(K) tries have not yet been made, abort the data 
collection process, back up twelve increments, increase the step size, 
and begin the data collection process again. If the data set is 
proper, collect eleven more data points and perform a 3-point smooth on 
the peak.  

4. Test the peak to ascertain that the peak-to-background ratio is greater 
than the minimum specified in M(VAR) PB(R) [MV(8)] which is usually 
initialized to 1.5. If the data set fails the test, the search is 
terminated and a message to that effect is printed. If the data passes 
the test, the peak is next tested to verify that the first and last 
points are less than the percentage of the maximum specified by the 
variable BW. BW is set in CONFIG and is usually 95 for an MBX or SEMQ 
or 90 for a JEOL. If so, the peak is provisionally accepted and its 
centroid is computed as the average position of all points having a 
value greater than 95% of the maximum value. If the centroid test 
fails, the peak is rejected and more data points are collected. If the 
required motion is in the direction of spectrometer motion (+ for 
Cameca, - for JEOL or ARL), four more data points are collected and 
smoothed and the test is repeated. If still more data points are 
required, the first four data points are rejected, the next 17 data 
points are shifted four places, and four new data points are collected.  
If the required data requires a backlash compensation motion of the 
spectrometer, the entire data set is rejected, the stepping interval is 
widened, and a new set is collected about the newly predicted centroid.
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In either case, the acceptance tests are repeated after new data 
collection. This procedure is repeated up to M(VAR) NP(K) [MV(15)] 
times until a peak is found or the search fails the peak-to-background 
test. One other test must be passed. The absolute number of counts in 
the centroid channel must be at least M(VAR) PC(P) [MV(14)].  

5. Correct the peak position for any temperature effects. Peak positions 
at 25 0 C are stored. If no temperature monitor exists, the assumption 
is that the spectrometer is at 25 0 C so no correction is performed.  

6. Update the peak position in the element table in memory. Recall that 
the table on disk will only be updated after a S(AVE) E(LE)ment 
command.  

Background Collection 

If the global switch BKG is ON (BK(3)=I) and the individual element 
background collection flag is set, background data is collected above and 
below the peak position. The offset positions are independently specified 
for high and low positions for each element and are stored in the Element 
table. The collection time is equal to the peak collection time (1/2 time 
on lower background and 1/2 time on upper background). It is then corrected 
for deadtime and stored in the element table in counts per nanoamp per 
second. If BKG is OFF (BK(3)=O) or the individual element background 
collection flag is not set, new background data is not collected; instead, 
the tabular value is used. If one of the offset positions is zero, 
collection of data at that point is suppressed and the other position is 
given a double weight. If both offsets are zero, the effect is the same as 
setting the individual background collection flag off.  

Peak Collection 

Peak data collection is done at the peak centroid found in the table (this 
may have just been found as a result of a peak search). Three parameters 
control the collection time: MCT, USD or SSD, and SMT or the unknown 
maximum time (UMT) associated with a particular element. MCT specifies the 
minimum counting time in seconds. USD (SSD) specifies the desired standard 
deviation for the unknown (standard). UMT (SMT) specifies the maximum 
counting time on an unknown (standard). Note that each element may have its 
own UMT value. Assume an MBX with BKG ON. (If BKG is off, the spectrometer 
motions associated with it are skipped and appropriate values are calculated 
from the element table. If a JEOL or ARL is used, the terms lower and upper 
are interchanged.) With these conditions, the peak data collection proceeds 
as follows: 

1. Lower background data is collected for MCT/2 seconds.  

2. Peak data is collected for MCT seconds.  

3. Upper background data is collected for MCT/2 seconds. Note again that, 
if one of the background data collection points has been suppressed, 
the other is given double weight. This will be done if interferences 
make the selection of a viable background location impossible.
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4. KT, the counting time required to obtain the desired standard deviation 

(USD or SSD), is calculated from the relation2 1 

KT = SD + (P+B)/(P-B) 2  (1) 

where: P = number of counts in the peak 
B = numer of background counts 

SD = standard deviation expressed as a fraction 

If we let 

Q = peak-to-background ratio, P/B 
and R = the count rate for the peak, P/MCT 

we can rewrite (1) as 

P = Q(Q + 1)/(Q - 1) 2 /SD 2  (2) 

Since the time required to collect the required peak counts will be 
P = KT x R, (2) can be rewritten as 

KT = Q(Q + 1)/R/(Q - 1)2/SD2 (3) 

If KT, as found from (3), is found to be less than or equal to MCT, 
skip to step 8. If KT is greater than MCT, compare KT with the maximum allowable counting time (UMT or SMT) and set KT to the smaller of these 
two.  

5. Collect upper background data for another (KT-MCT)/2 seconds.  

6. Reposition the spectrometer to the lower background point and collect 
background data for (KT-MCT)/2 seconds.  

7. Position the spectrometer to the peak and collect peak data for 
(KT-MCT) seconds.  

8. Correct the data for deadtime, correct the peak data for background, 
convert the data into counts per nanoamp second, and store.  

9. Calculate the actual standard deviation and store.  

10. If the call was from C(ALIB)rate (MQ=1), update the standard intensity 
and the standard counting statistics.  

11. If the PKRETuRN switch is ON, be sure that the spectrometer is 
positioned at the peak. This will require movement if KT was less than 
or equal to MCT.

74



VII. INSTALLING SANDIA TASK

The installation of SANDIA TASK8 can be broken into four steps: 
preparing the system disk, running 669 to prepare the descriptors for your 
printer and plotter, running CONFIG8 to prepare a configuration file for 
your microprobe, and making sure that the 'START' program that is delivered 
is compatible with your system.  

1. First, you must prepare a system disk. This can be done on a 
double density floppy although a hard disk is much nicer. Be sure that 
the versions of Flextran and the Libraries are at least the revision 
given in Table 2. (If you are using a TN2000, current versions of 
Flextran and Libraries 11, 14, 39, 40, and 42 will be supplied on the 
"TASK8 system programs" disk.) Earlier versions of these programs will 
give WRONG results. If you are using a TN5500, DO NOT load any type 5 
files from the supplied "TASK8 system programs" disk to your system 
disk. These files are for TN2000's ONLY. The library 15 that you use 
depends upon your configuration. $LIT15-1D or later is required for a 
TN2000 with a 7221 plotter (a bed plotter). $LI 15-2D or later is 
required for a TN2000 with a 7470 or 7550 plotter (one that moves the 
paper). $LI 15-6B is for a TN5500 with a 7221 plotter and $LI 15-5B or 
later is for a TN5500 with a 7470 or 7550 plotter. The wrong library 
15 is GUARANTEED to crash your system.  

Table 2. Required system program versions for TASK8.  

Program TN2000 TN5500 

Flextran 7X 12D 
QS 3A 2B 
÷DV 4F 5A 
Library 9 IG 1H 
Library 10 2D 3A 
Libraty 11 ID IF 
Library 14 1A not used 
Library 15 ID 6B 7221 plotter 

2D 5B 7470/7550 plotter 
Library 16 3A 4B 
Library 17 4A 4C 
Library 24 1E 1E 
Library 25 1E 1E 
Library 39 4F 6C 
Library 40 3A 4A 
Library 42 7H 8D 
Library 52 5E 7F 

Now that you have overcome this hurdle, you can finish building your 
system disk. If you are using a floppy you will have to restrict it to 
the required TN files and the programs and subroutines supplied on the 
"system programs" disk. With a hard disk you can put on whatever you 
want to so long as the names don't conflict. Note that you have been
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supplied with a disk that is labeled "interpreted code." Keep this in 
case you want to modify the programs. Any programs that are required 
for operating TASK8 are duplicated on the system programs disk. This 
disk has interpreted type-12 code files for all of the subroutines used 
in the system.  

2. Among the programs that you have put on your disk are "669" and 214 
"UTILITY". UTILITY is used to save, list, and perform variable 
searches in any of the programs in the TASK8 set and "669" is a special 
program/subroutine that tells the TASK system needed information about 
your printer and plotter. Its use is the second step in getting TASK 
going. Before you try running any of the TASK programs, you must have 
run 669. O.K., X 669+. You are going to be asked some questions about 
both your printer and your plotter. First, you have to tell which 
printer subroutine to use. If you have a DEC LA100 or LA120, use 
subroutine 680. If you have a C-ITOH, use 682. If you have anything 
else, you will probably have to write your own printer handler or just 
use 683, the handler for "dumb" printers. Be sure that the proper 
subroutine is on your system disk. If you have plenty of room you can 
put the whole 680÷683 set on--otherwise, just put on the one you need.  
The printer handlers are used by TASK to get nice formats. We normally 
use lines 2+64 on a page. If you are using a C-ITOH printer, you can't 
set the top margin to anything else but 1 so drop the 64 to 63 and set 
the paper so it is down a line. Once you have answered all of the 
questions about the printer, you will be asked a set of questions about 
your plotter that will let TASK know which set of plotting commands to 
give. After describing both your printer and the plotter you will be 
instructed to "GO 247" to save the answers. This will actually save 
two things. First will be a very short subroutine that contains the 
answers. Second will be the program that asked the questions along 
with your answers. If you run 669 again, you will be offered your most 
recent answers as defaults. Note: When you save 669 on a TN2000, you 
will be asked to enter the current date and time before the system 
saves the program. Our programs automatically encode the date in the 
program titles and write the current time in a program line to let us 
keep track of our updates. The current time is very important to the 
TASK system. Whenever TASK starts or a modified program is saved the 
system checks to make sure that the clock has been set and demands that 
you set it if it has not been.  

3. Now that you have your system disk and have run 669 you are 
ready to run CONFIG8. X 'CONFIG8'+ and set the parameters that 

describe your microprobe system. Refer to the CONFIG document5 for 
help. Note that once your configuration file has been created by 
CONFIG8 it can be modified ("fine-tuned") from within TASK by issuing 
the CON(FIG) command.  

4. The last step before running TASK is to get the 'START' 
program set the way you want it. START is a program that initializes 
your RAM-disk and loads frequently used libraries, programs, and 
subroutines on it. A listing of a typical START program along with a 
discussion of the way it works is provided in Appendix 1. START is 
delivered in a manner that will work with most systems but it may not
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be optimum. If you are doing lots of Mineral Code work you will want 
to have the end-member routines on RAM-disk. If you always use PRZ or 
ZAF you won't. If you have a machine with a 128 K-word memory you can 
put more on RAM-disk than if you have a 96 K-word memory. You may want 
to start out by trying the supplied version of START. If you want to 
change it, set the memory to 2500, use $LI 40 to load it, and then list 
it. Three lines should be noted. If 2,55 starts with a "S J=0\" no 
end-member suboutines will be loaded. Change this statement to 
"S J=2600\" in order to load them. Line 2,5 has the numbers of the 
type 5 (libraries,etc.), line 2,40 has the subroutines (other than end
member subroutines) and line 2,65 has the numbers of the type 12 
(program) files that are loaded. Add or delete from these lists, 
making sure that the last entry is a 0. Once you have modified START, 
re-save it by a G 247+. The first time you want to start TASK after 
booting your system (or initializing your RAM-disk) do so by 
X 'START'+. This will load your RAM-disk and then automatically call 
TASK. If you have escaped from TASK and run another program without 
initializing the RAM-disk you can restart with an X 'TASK'+. Another 
word of caution. You are using a subroutined system. If you exit the 
program (or, horrors, if there is an error exit) you may be in a 
subroutine rather than at the main level. You can get back to the main 
level with an END ALL, a -D, or an X. A "GO" will start you in the 
subroutine (if you are in one) and will not return to the main when you 
finish. Attempting to execute any other program but the one that 
called the subroutine will result in an error message. While we are 
talking about errors, if an error occurs, please list line 1,1 of 
whatever subroutine you got the error in before you attempt to restart 
the program. Without this piece of information I can not help you try 
to track down the source of the error.
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VIII. HARDWARE REQUIREMENTS FOR SANDIA TASK 

SANDIA TASK is designed to work with a TN2000/TN1310, a TN5500/TN1310, or a TN5500/TN5600 combination. Since memory management is required for the virtual arrays, the NS-880's are not usable with TASK8. In addition, the 
following hardware assumptions are made: 

1. A dual-DAC/latch is available for each spectrometer.  

2. The stage is automated and has joystick control.  

3. A beam current monitor (Faraday cup) is connected to a charge 
integrator similar to the Ortec 439. The pulse output of the charge 
integrator is fed to the first MCS input on a TN2000 system.  

4. The output terminal is capable of at least an 80 character width.  

5. The system computer has a minimum of 96 K-words of memory and, if it is 
a TN2000, has Hdisk version H or later ROMs.  

If an MBX is used the folowing requirements are added: 

1. The system must include a TN1310. (There is no means of controlling 
the MBX from a TN5600 as of the date of this writing.) 

2. The detector bias supplies must be remotely adjustable so that a 0 to 
10 volt input results in a 0 to 2000 volt output.  

3. Four 4-bit latches must be available. This is automatic with a 
4-spectrometer system since a 4-bit latch is included with each dual-DAC. Otherwise, extra TN1310-latch boards must be provided.  

4. A relay must be added to the filament circuit to permit remote control.  

5. The remotely controlled Faraday cup should be available. This is not 
an absolute requirement, but it greatly enhances the operational 
capabillities.  

The following are recommended but not required for a JEOL-733 or an 
ARL-SEMQ.  

1. Remotely adjustable detector bias supplies for each detector.  

2. The addition of a relay in the standby circuit so that the machine can 
be put in standby mode after completion of an unattended run.  

The following options are support, )y SANDIA-TASK: 

1. Spectrometer temperature monitoring. This requires the addition of a 
temperature-to-frequency converter and a scaler.
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2. An external printer. Several installations have found that a video 

terminal such as a VT-100 or an ADDS VEIWPOINT makes a very nice 

primary input device. When this is done, an external printer is 

required. Printer support is currently implemented for the C-ITOH and 

the LA-100/LA-120.  

3. Digital beam control. SANDIA-TASK provides the capability of taking 
low magnification x-ray maps through a TN1310-20 digital beam control 

system. If this is done, certain modifications must be made to the 

TN1310 and, for the JEOL, one of the microprobe control boards to 

permit camera control via the TN latches (see Appendix 2). These 
modifications should be made by or in cooperation with appropriate 
service engineers.  

4. QUANT and PHOTO counters. The software activates a TN latch at the 

completion of each x-ray map or quantitative analysis. If 

electro-mechanical counters are connected to the appropriate latches, a 

running summary will be kept.  

5. Computer selection of x-ray spectrometer. If a TN1310-16 relay routing 
module is present, the system will automatically choose the proper 

spectrometer output for an x-ray map.  

LATCH ASSIGNMENTS

The following 
on a JEOL, an ARL,

tables give the latch assignments for using SANDIA-TASK 
or an MBX.

Table 3. Latch Assignments for a JEOL

Latch Address Bit Usage

1 59520 

2 59528

4 59544

0 

1 
2 

3 

2 
2

Faraday cup

Camera Shutter Close 
Camera Shutter Open 

STANDBY relay3

PHOTO counter 
QUANT counter

Table 4. Latch Assignments for an ARL

Latch Address Bit Usage

1 59520 

2 59528 

4 59544

0 

3 

2 
2

Beam Blanking 

Filament relay 

PHOTO counter 
QUANT counter
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IC-type
1

75452

75452 
75452 

75452-0C
2 

75452-OC 
75452-OC

IC-type
1

75452

75452-0C
2 

75452-OC 
75452-OC



Table 5. Latch Assignments for an MBX

Latch Address Bit Usage IC-type1 

59520 0 Faraday cup 75452-OC 2 

1 Camera Frame Start/Stop 75452-OC 
2 Unused 75451 
3 Film Advance 75451 

2 59528 0 Regulation range (least 75451 
significant bit) 

1 Regulation range (most 75451 
significant bit) 

2 Regulation enable 75452 
3 Filament relay 75452-OC 

3 59536 0 Beam Regulation DAC A4 75452 
1 Beam Regulation DAC A3 75452 
2 Beam Regulation DAC A2 75452 
3 Beam Regulation DAC Al(MSB) 75452 

4 59544 0 High Speed Beam Blank 75452 
1 PHOTO Counter 75452-OC 
2 QUANT Counter 75452-OC 
3 Unused 75452 

NOTES: 

1. IC-type refers to the driver IC on the TN1310- dual DAC/latch board.  

Bits 0 and 1 are IC-32 on the board and must be the same type of IC.  
Bits 2 and 3 are IC-33 on the board and also must be the same type of 
IC. The 75451 IC has a "low" assertion while the 75452 has a "high" 
assertion. A "low" assertion means that the IC conducts current (low 
voltage across it) when the corresponding bit is a 1. 75451 and 75452 
IC's are interchangeable. Tracor will deliver the boards with either 
but 75451's are provided unless otherwise specified.  

2. -OC means open collector. In order to obtain this, remove the 
appropriate 4.7 K ohm pullup resistor on the TN1310- board. Be sure to 
provide diode protection for relays, solenoids, and electromechanical 
counters which are driven via these IC's.  

3. The filament (or standby) relay and the PHOTO and QUANT counters are 
optional. If present, the filament relay (ARL, MBX) will shut the 
filament off after an unattended run. The standby relay on the JEOL 
performs a similar function by putting the machine in standby 
conditon.
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IX. SUBROUTINE DESCRIPTIONS

TASK8 utilizes over 60 subroutines. These are grouped in files that 
can be loaded from disk when they are needed and "killed" when they are no 
longer needed. The rapid and, to the user, transparent loading process 
permits an effective memory management scheme for increasing the 
capabilities of the TASK system. In order to maintain the multi-tasking 
nature of the TASK system, several of the subroutines have been written in a 
manner that makes them reentrant. That is, they may be executed one line or 
one block at a time. This is done by keeping a set of pointers that tell 
where in the subroutine you are and by reinitializing the global definitions 
each time that a subroutine is entered.  

A set of conventions above and beyond the TN conventions have been 
followed in writing these subroutines. They are: 

1. Two copies of the subroutine are maintained--one as a type 10 
(normal subroutine) file and one as a type 12 (program) file. This 
simplifies maintainence by permitting the easy use of the UTILITY 

editing routines24 and by making it easier to keep name integrity 
when the compiler is used. (Also, the TN2000 operating system does 
not permit the partial loading of a subroutine file.) 

2. All subroutines in a particular file have their names listed in 
line 1,1 of the file and followed by the file number or hashed 
name. The first and last subroutine names are bracketed by colons 
(:). For example, 1,1 [:INIT,STOP,CHG:TMI says that subroutine 
file 'TM1' contains subroutines INIT, STOP, and CHG. By doing this 
it is possible to tell at a glance which subroutines are in a 
particular file. Also, the Flextran <S command summarizes the 
subroutine files currently in memory by listing the first 
subroutine of each file along with its arguments. Thus, Flextran 
thinks that the first subroutine of file 'TM1' is :INIT and that it 
has arguments STOP, and CHG:TM1 so a <S tells us all of the 
subroutines in memory rather than just the first one of each file.  
If we want to edit this file we do so by the command <E :INIT+.  

3. Line 1,2 is either a D 200;END or just END and no other lines 
before 1,100 are used. If line 1,2 is END, an X 'FILE' will simply 
bring the type 12 version of the file into memory for editing.  
Some of the subroutines, however, have been written so that they 
can function either as a program or as a subroutine. If this has 
been done, the portion of the subroutine/program that controlls its 

operation as a program resides in block 200 and an X 'FILE' will 
cause it to be run as a normal program. The quantitative summary 
routine, 'TIO' is an example of the latter.  

4. Subroutine names start with line 1,100. They are separated by 10 

line increments.  

5. Global variable calls and variable allocations that are common to 
all subroutines in a particular file are made in block 2. Thus,
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most subroutines have a line of the form 1,105 D 2;D xxx;E where 
xxx is the block that performs the task assigned to the subroutine.  
Global variable calls and variable allocations that are unique to a 
particular subroutine are made as they are needed.  

6. Global variables are called in alphabetic order.  

7. Block 99 contains code for saving a corrected version of the 
subroutine. This does NOT save the type 12 file and is useful only 
when debugging an interpreted version of the subroutine. This 
block is automatically deleted when a subroutine is compiled. Note 
that a compiled subroutine may be modified by replacing a line of 
code with interpreted code in a similar manner to Flextran programs 
but IT CAN NOT BE RESAVED. Since TASK8 dumps and reloads 
subroutine files on a regular basis, this is not really a useful 
feature. If a subroutine must be modified, make the modification 
in interpreted code, be sure that the modification is in the type 
12 file, and then, after testing, create a compiled subroutine with 
the type 12 file as the input to the compiler.  

8. Subroutines must occupy only blocks 1-)199 of a file. As mentioned 
above, if the routine can double as a program its program control 
block is 200. Parts of the file that are unique to the program 
mode reside in blocks 200239. Blocks 240+246 are reserved for 
comments and documentation. Block 247 is a special block that is 
present in all of the type 12 versions of the subroutine files and 
provides an easy way to perform variable searches, get listings, 
and save the file. These functions are performed by the UTILITY 
program which should be resident on your system disk. Whenever a 
file is saved by UTILITY, the date and time are written into line 
247,30 and the date is automatically made a part of the disk label.  
Blocks 1-÷247 are saved as a type 12 file but only blocks 1199 are 
saved as a type 10 file. This permits some internal documentation 
of the file without a run-time memory penalty.  

The subroutines used by the main TASK8 system are described below.  
They are grouped according to the files that they are in. The configuration 
subroutines, the subroutines associated with particular quantitative 
analysis programs, and the general purpose subroutines are documented 

elsewhere 1 +5 ' 2 4 and are listed here only to the extent deemed absolutely 
necessary. The TASK8 subroutines have been broken into three groups. The 
first group is completely machine independent. This group is used with any 
combination of TN2000, TN1310, TN5500, TN5600, MBX, JEOL, and SEMQ that 
makes sense. The second group is "machine dependent" in the sense that some 
of the coding is different depending upon whether you have an MBX, a JEOL, 
or a SEMQ. The third group has coding that depends upon whether you have a 
TN1310 or a TN5600. It is possible to internally test for the TN2000 versus 
the TN5500 so it is not necessary to have separate subroutine files for this 
variation. At this point in the development of the TASK8 system, the TN5600 
files have been outlined but not written. A supplementary document will be 
provided when they are finished.
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Machine Independent Subroutines

File Subroutines 

General Subroutines 

669 DEVICE reads the descriptors for the console device, 
the system printer (if any) and the plotter for the 
system.  

670 YN provides YES/NO question and response. Returns 
O=NO or 1=YES.  

TIME prints the current time on paper and into a 
buffer.  

IN reads an argument from the input buffer.  

IN1 reads an argument in immediate mode after printing 
the current value of the variable in question.  

671 CLOCK sets the system clock.  

672 DISKNUM returns the number of the disk in the 
specified drive.  

680+683 PR The printer subroutines. One of these is chosen 
when the system is installed. 680 is for 
LA100/LA120's, 682 for C-ITOH, and 683 for "dumb" 
printers.  

TASK8 subroutines The TASK8 subroutines are in files with numbers 
245642599 inclusive. These correspond to the hashed names 'TCO'÷'TT7'.  
They are often broken into groups of eight.

2504 'TIO' 

2505 'TII' 

2506 'T12'

QSUM provides a summary with limited statistics of 
data collected by any of the quantitative anlaysis 
programs. It replaces the summary function of the 
TASK7 AVG and BAVG programs. 'TIO' can be run as an 
off-line program via an X 'TIO'+.  

QPLT plots the data collected by any of the 

quantitative analysis programs. It replaces the 
plotting function of the TASK7 AVG and BAPLT programs.  

'TII' can be run as an off-line program via an 
X 'TI1'÷.  

QCOPY copies quantitative data files from one drive to 

another while remaining in TASK. It should be used 
instead of the >XC routines in a TN2000 for 
reliability.
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2520 'TKO' 

2521 'TK1 '

2523 'TK3' 

2525 'TK5'

2527 'TK7'

2528 'TLO'

TI reads the configuration file and zeroes the virtual 
arrays when TASK8 is first started or when a RESET 
command is given. It also calls DEVICE.  

SET performs the SET command for anything but 
SET SCHEDULE. SET has two arguments which specify the 
block and line to be executed.  

EDIT edits entries in the element table.  

PEAK is a reentrant subroutine for performing the 
peaksearch function in TASK8. The line to be executed 
is specified by AT(1). Errors encountered are reported 
via the global variable IF.  

LIST performs the TASK8 list function. The item to be 
listed is brought in as an argument--a pointer to the 
proper line in block 85.  

DEL performs the TASK8 delete function. The item to 
be deleted is brought in as an argument--a pointer to 
the proper line in block 83.  

REP performs the TASK8 report function. The item to 
be reported is brought in as an argument--a pointer to 
the proper line in block 82.  

SAV saves element, point, and standard tables. Its 
one argument points to the proper line in block 91.  

LOAD loads element, point, and standard tables. Its 

one argument points to the proper line in block 91.  

LAB writes a label into the first-half spectral area.  

CHK checks for the existence of a file on disk. Its 
three arguments specify the TASK file type (e.g. data, 
element, schedule), the Flex file type (e.g. 4, 12), 
and the address of the buffer to write the label of the 
file if it exists. The global variable S specifies the 
file number. If S=O, the current file number is used.  
CHK is used when LOADing a file.  

NEW has the same arguments as CHK but is used when 
SAVEing a file. If NEW finds that a file exists, it 
gives the operator the options of overwriting it or 
searching for a new number.  

EDS performs most of the spectral data handling 
functions that were performed by the DISPLAY auxiliary 
in TASK7. It has one argument that corresponds to the 
position of the command in line 4,4 of 'TL2' and is 
interpreted as a line number in block 102.  
Specifically, EDS performs the DISPlay, BW, COLOR, 
HALT, INTEGRAL, RECALL, CATALOG, DIRECTORY, STORE,
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SMOOTH, MOVE, MULTIPLY, ADD, SUBTRACT, ROI, RATIO, 
CLEAR, PEAKS, MAP, and ERASE functions for TASK8.

PLOT is the spectral 
both EDS and WDS data 
DEVICE, can output to 
HP7470/7550 series of

plotting routine. It handles 
and, by checking flags set by 
either the HP7221 series or the 
plotters.

2532 'TL4' 

2533 'TL5' 

2534 'TL6'

HELP is the on-line help routine. A copy of the TASK8 
commands must be kept in its block 4 so if you add or 
subtract commands in 'TL2' make the same modification 
here. Executing 'TL4' as a program sets some variables 
that are stored in a line in the subroutine and point 
to the proper file & segment for HELP for any command.  

QO creates and stores or recalls and summarizes an 
instrument parameters file for a quantitative analysis.  

QI initiates a quantative analysis. It does such 
things as determining the exit mode, setting printer 
and disk labels, assigning file numbers, verifying that 
proper references are available, and writing the header 
blocks for the data files.

TN1310/TN5600 Dependent Subroutines The following subroutine files are not 
dependent upon the microprobe being used but, because of differences in 
library 52 for the TN1310 and the TN5600, require coding that in some cases 
is drastically different. In each case, the file number/name for the TN1310 
routines is listed above that for the TN5600. Note that the subroutine 
names are identical. TASK8 determines the proper file to obtain the 
subroutine from by refering to the JR array. The JR array elements are set 
in the CONFIG process to point to the proper subroutine files.

File Subroutines

2524 'TK4' 
2496 'THO'

MEAS Called via JR(1). This reentrant subroutine 
performs the MEASURe function for TASK8. After 
positioning the spectrometers and checking temperature 
and beam current, it calls CNTS to do the actual data 
collection. Progress through MEAS is controlled via 
the AT overlay of the tasking array.  

CNTS controls the data acquisition for spectrometers.  
It is also a reentrant subroutine whose progress is 
controlled by the AT overlay of the tasking array and 
by the status of "done" variables associated with each 
spectrometer.  

ELCHK is called from CAL to find the next element that 
data is to be collected on. The same function is 
performed in the MEASURe command by a "D 68" since
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2526 'TK6' 
2497 'THI 

2530 'TL2' 
21498 'TH2' 

2531 'TL3' 
2499 'TH3' 

2535 'TL7' 
2500 'TH4'

calling one subroutine from another in the same file is 
illegal in Flextran.  

CAL Called via JR(2). Performs the CALIBrate function 
for TASK8. The TN5600 version of this utilizes the 
library 52 calls rather than the microcoded TN 
calibrate routine because additional testing is done in 
comparison with the TN routine. This routine is 
reentrant. Its progress is controlled by the AT 
overlay of the tasking array. The capability of 
averaging multiple data points is incorportated here.  

CMND is called via JR(3). CMND is the command 
decoder for TASK8. Although the modifications to TL2 
to make it work for both the TN1310 and the TN5600 are 
fairly minor and could be handled by flags, an 
alternate subroutine was decided upon so that the 
softkey capabilities of the TN5500/TN5600 combination 
could be utilized. After CMND has decoded a command it 
does one of three things. If the command resides in a 
small subroutine file and is one that is performed 
immediately, the appropriate subroutine is called, the 
command performed, and the subroutine deleted. If 
coding for the command is very brief and is contained 
in CMND, the command is simply performed. If the 
command resides in a large subroutine file or it must 
be performed in a multitasking mode, flags are set so 
that the proper subroutine and file are called from 
block 5 or block 22 of TASK after the CMND subroutine 
has been deleted from memory.  

WDS is called via JR(4). It contains most of the 
functions of the WDS auxiliary program for TASK7. It 
has one argument that corresponds to the position of 
the command in line 4,5 of 'TL2' and is interpreted as 
a line number in block 102. Specifically, WDS performs 
the TRACE, LINES, COUNT, STAGE, LOCATE, and HISTOGRAM 
functions for TASK8.  

Q2 is called via JR(5). Q2 provides the control 
function for the simultaneous data collection and 
reduction performed by the QUANT command.

"Microprobe Dependent Subroutines The next group of subroutines has coding 
that depends upon both the microprobe type and whether a TN1310 or a TN5600 
is being used. The files associated with the TN1310 are nmemonic in nature 
with the 'TM' series being for the MBX, the 'TJ' series for the JEOL, and 
the 'TQ' series for the SEMQ. As equivalent files are developed for the 
TN5600 they will have a 'TR' prefix for the ARL, a 'TS' prefix for the JEOL, 
and a 'TT' prefix for the MBX. Currently, the TN5600 is available only for 
the JEOL. These files are called by refering to the proper element of the 
KM array which is initialized during the configuration process.
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File Subroutines 

2512 'TJO BON is called via KM(O). BON unblanks the beam.  
2536 'TMO0 
2568 'TQO' 

BOF performs a BLNK to blank the beam if no EDS or WDS 
data is being collected. It does nothing if data 
collection is in process.  

TEMP measures the spectrometer temperature if the 
necessary hardware is present.  

XTN verifies that a crystal is in place in the MBX and 
does nothing for the JEOL or ARL.  

AUTO checks the LOCAL/REMOTE switch on the MBX, checks 
the crystal controls on the JEOL, and does nothing on 
the ARL 

NR stacks a task on the multitasking list.  

CUP inserts the Faraday cup and measures beam current 
on the MBX or JEOL. It monitors the aperture current 
on the ARL and converts it to beam current via a scale 
factor determined at run time.  

MAN unblanks tne beam. On the MBX it also enables the 
LOCAL mode of the LOCAL/REMOTE switch.  

BLNK blanks the beam electrostatically in the ARL, by 
inserting the Faraday cup in the JEOL, and 
electromagnetically in the MBX.  

2513 tTJ1' INIT is called via KM(1). INIT is called when TASK is 
2537 ITM1 first loaded or from a RESET to set the color scheme, 
2569 'TQ1I to initialize the data labels, and to summarize all 

axis positions.  

STOP aborts a multitasking sequence and resets the 
SWITCH and MVAR values to those that were present when 
the multitasking sequence started. It also stops all 
axis positioners and counters.  

CHG positions the sample stage to a position 
appropriate for changing samples.  

ROT rotates a poly-specimen stage on a JEOL. It does 
nothing if a poly-specimen stage is not present.
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2514 'TJ2' AXIS is called via KM(2). Almost all of the axis 
2538 'TM2' positioning subroutines are in this file set. AXIS 
2570 'TQ2' is a reentrant routine whose progress is controlled by 

the AT overlay of the multitasking array. This general 
call can be used to work through essentially all of the 
subroutines in this file. It is used by POSITion, 
FOCUS, SPECTrometer, etc. Both the block and line 
being executed are specified by the AT variable.  

SPT is used to set a point via the joystick.  

JOG jogs the stage.  

XCH returns the code number of the crystal currently 
in a spectrometer. In the MBX and the JEOL, it also 
verifies that a crystal is in place.  

BIAS sets the detector bias supply for spectrometer N 
to the proper value for the current crystal and the 
position given by the subroutine's argument. If the 
bias supplies are not automated, it sets the SCA 
baseline/window combination after verifying that the 
amplifier (JEOL) or detector pad (ARL) is properly set.  

XTL verifies that the desired crystal is in place. On 
the MBX or the JEOL it inserts the proper crystal if a 
change is required. On the SEMQ, it drives the 
spectrometer to its limit and tells the operator to 
change crystals, waiting for him to do so and press the 
<RETURN> key.  

SPCHK verifies that a requested spectrometer 
position/crystal combination is possible. If it is 
not, it prints an error message and sets the IF flag to 
cause a full abort.  

MVAX moves a spectrometer axis and sets the detector 
bias supplies or the SCA baseline/window appropriately 
for the new position. SPCHK should be called first.  

LIMC checks to see if an axis motion has resulted in 
hitting a limit. If it has, a full abort is performed 
after an error message describing which axis hit the 
limit.  

GTEL extracts crystal and destination information from 
the element table and sets the multitasking array so 
that the proper spectrometer will be positioned with 
the proper crystal and the proper detector bias or SCA 
settings. These are done via AXIS calls.
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2515 'TJ3' DEF is called via KM(3). DEF performs the TASK8 
2539 t TM3' DEFINE function. MVAR, PVAR, AXIS, DAC, and OP can be 
2571 'TQ3' defined for any machine. The MBX can also define its 

BEAM current. ARL's use a modification of the DEFINE 
BEAM command to set the conversion factor for aperture 
current to beam current. ARL's also use a DEFINE XTAL 
command to initially define which crystal is associated 
with each spectrometer since they are incapable of 
reading this information.  

2516 ITJ4' PHOTO is called via KM(4). This is the PHOTO module 
2540 'TM4' from TASK7. It is used to take digitally controlled 
2572 'TQ4' X-ray maps or secondary or backscattered electron 

images. It is a reentrant routine. Although it has 
not been implemented on the ARL, this subroutine file 
number is reserved.  

2519 ITJ7' CNVRT is a subroutine written to convert element and 
2543 'TM7' standard tables associated with the old TASK7 system to 
2575 'TQ7' tables usable with the new system. It is called via 

the TASK command *<C CNVRT,'xxx'4 where xxx is TJ7, 
TM7, or TQ7. Once all tables have been converted, this 
subroutine file number becomes available for other 
purposes.
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X. CONFIGURATION PARAMETERS

This section describes the various parameters that are initialized by 
the configuration program. They are loaded from the configuration file 
(normally this is Flextran data file 4000) when TASK is first executed or 
when the RESET command is given. Once loaded, some of these parameters are 
user-adjustable from TASK; e.g., D(EFINE) M(VAR) adjusts the MV values and 
SW(ITCH) adjusts the B3 values. Other parameters are flags that inform TASK 
about the presence or absence of various options. Still others are 
constants which are related to a particular instrument. Since these 
variables are not overlayed of a Flextran line, they must be reloaded if the 
memory size is altered. If you must change the memory size, first K(ILL) 
A(LL)+, then set the new memory size, then load a fresh version of TASK, and 
finally eXecute. This section has been written for the advanced user or a 
programmer who is modifying TASK. All of the normally required adjustments 
to the variables can be made through the CONFIG auxiliary.  

The configuration file also contains an initial points table. This 
points table can contain any number of special points that have been preset 
to frequently accessed locations via CONFIG. The MBX has two change 
positions (left and right) which are stored as the last two points in the 
points table. The coordinates of these points are somewhat machine 
dependent and can be set via the CONFIG CH(ANGE) command. Additionally, in 
an MBX or an ARL without an automatic Faraday cup, it is necessary to define 
a point which corresponds to a Faraday cup which has been added to the 
stage. The position of this cup is entered via the CU(P) command in CONFIG.  
Change positions in the JEOL and the ARL are generic and do not require 
point table space.  

The first word in the configuration file gives the size of the variable 
overlay (252 for the current version). This is set in line 93,1 of CONFIG8 
and is compared when the file is read by subroutine TI (line 3,7 of file 
'TKO'). If the configuration file is modified, be sure to change this value 
in both places.  

The configuration variables are allocated in line 1,42 of TASK8. If 
any changes are made to this group--in either number, sequence, or 
dimension--the corresponding changes will have to be made in CONFIG8 and a 
new configuration file will have to be generated and stored. A description 
of each of the variables in the configuration group follows. For a more 
complete description of the CONFIG8 program refer to its separate 

documentation.
5
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Variable

A4(0)4A4(15) 

0 
1 

2 
3 
4 

5 
6 
7 
8 
9 

10 
11415

A6(3,7)

0,0 
143,0 

2, and 3 
X,N

(MBX only) 
0<X<3 
1 <N<7

Flags 

TN4000 keyboard input; 0=NO, 1=YES 
Data overlay on TN2000 or TN5500 screen; O=NO, 1=YES 
low SWITCH index 
high SWITCH index 
number of MVARs 
# of last unreserved point 
unused 
0=Auto Faraday Cup. >O=point # for stage Faraday Cup 
machine type. 0=MBX, 11=JEOL-35, 12=JEOL-733, 20=SEMQ 
# QUANT traces allowed - 1 
Delay time for Faraday Cup movement 
unused 

Beam current regulator constants and crystal 
assignments for spectrometers.  

unused 
Maximum beam current available for regulation ranges 1, 

crystal position 
spectrometer number 
Crystal codes are: 1=PET, 2=LIF, 3=RAP, 4=TAP, 5=MYR, 
6=STE, 7=LAU, 8=CER, 9=QUR, 10=MIC, 11=LOD, 12=ODP, 
13=CTF, 14=ADP, 15=GER, 16=NONE

crystal assignments

Detector flag: 
current crystal 
desired crystal

0=fixed, 1=programmable 
code for spectrometer N 
code for spectrometer N (ARL only)

Gain settings for a system without automated detector 
voltage control. If the detector bias supply is not 
automated, a baseline/window adjustment is insufficient 

to cover the full x-ray energy range detectable by a 
complete set of crystals without manually changing the 

coarse gain settings on the amplifiers (JEOL) or the 
"pad" settings on the bias supplies (ARL). This 
variable keeps track of the current settings for each 

amplifier or pad and the required settings for each 
crystal-detector combination. A message is printed if 
the required setting is not the same as the current 
setting.
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0,0 
N,O 
N,1

AG(15,2)

1V7 
1 V7

Usage



Variable Usage 

AG(O,X) OýX;2 not used 
X,O 1IX;15 Required gain settings for a flow counter. X 

corresponds to the crystal code.  
X,1 1Xý15 Required gain settings for a sealed counter. X 

corresponds to the crystal code.  
X,2 1IXý15 Current gain settings for a flow counter. X 

corresponds to the crystal code.  

AP(5) Stage axis numbers.  

0 Number of axes used by this system.  
1 X 
2 Y 
3 Z 
4 Rotation 
5 reserved for tilt 

AS(7) Scaler number vs. spectrometer number.  

0 not used 
N 1MýN7 Scaler for spectrometer N 

AU(7) Axis number vs. spectrometer number.  

0 Number of spectrometers 

N 1MiN7 Axis number for spectrometer N.  

AW(7) Relay board and detector flags.  

0 TN1310 relay routing board for x-ray inputs. O=absent, 
1=present 

N 1NM7 Pointers to constants describing the detector 
characteristics for spectrometer N 

Detector AW Value 

MBX low pressure 16 
MBX high pressure 18 
JEOL/ARL flow 16 
JEOL/ARL sealed 18 

BO(9) >OP numbers for each file type. This array specifies 
the device number for storing or retrieving the various 
file types.  

0 System 
1 Data 
2 Element 
3 Instrument 
4 Definition 
5 Point 
6 Standard
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Variable Usage 

BO(7) Reference 
8 Schedule 
9 not used 

B1(9) Format indicator, file number of each type of file 
currently in memory (1:#0200) 

0 Format indicator (# places after decimal) for 
spectrometer position printout.  

1 Data 
2 Element 
3 Instrument 
4 Definition 
5 Point 
6 Standard 
7 Reference 
8 Schedule 
9 not used 

B3(15) Format indicator, master switch variable. These values 
are copied into BK(1)÷BK(15) for general usage. The 
master list is necessary because the Q(UANT) command 
dynamically alters BK values.  

0 Format indicator (# places after decimal) for stage.  
1 Printer 
2 Background collection 
3 Printed output 
4 Peak-return 
5 Focus 
6 Movement of standard 
7 Priority 
8 Cup insertion (beam current measurement) 
9 Beam blanking 

10 Peak searching 
11 Mineral Code tags 
12 LA120 keyboard 
13+15 unused 

BB(2,14) Crystal names, one character per byte. The first name 
is in BB(02,0), etc. The names are, in order: 0=PET, 
1=LIF, 2=RAP, 3=TAP, 4=MYR, 5=STE, 6=LAU, 7=CER, 8=QUR, 
9=MIC, 10=LOD, 11=ODP, 12=CTF, 13=ADP, 14=GER. The 
crystal codes are generated by adding 1 to the position 
of the name 

BW(15) Peaking acceptance criterion and step size factors.  

0 The acceptance criterion for peak search. Both sides 
of the collected peaks must be below the percentage of 
the maximum specified in BW. BW 4• normally 95 for an 
MBX or an ARL and 90 for a 733.
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Variable Usage 

BW(N) 1N015 Step size factor for crystal code type N. This number 
and MV(10) are multiplied to provide a factor which 
determines the number of motor steps per point for the 
peaksearch routine. The index corresponds to the 
crystal code. These factors should not require 
adjustment unless a new crystal type is changed.  

DC(6) Conversion factors and limits.  
0 Stage conversion factor (motor steps/ unit).  
1 Spectrometer conversion factor (motor steps/ unit).  
2 Spectrometer upper limit in motor steps.  
3 [MBX] Spectrometer position above which it is safe to 

change crystals.  
[JEOL, ARL] Spectrometer position that spectrometer 
will 3lew to when changing crystals.  

4÷*6 Stage X, Y, and Z axis upper limits in motor steps.  

FC(1) Faraday cup slope and offset. Some current monitors 
cannot be adjusted so that they have unit slope and 
zero offset. Adjusting FC compensates for this. The 
default values set by CONFIG are FC(0) = 10 for a slope 

of 10-9 coulomb/pulse and FC(1) = 0 for an offset of 0.  

IL(11) Temperature monitor, spectrometer deadtimes.  

0 Spectrometer temperature, 0C x 100. If IL = 0, there 
is no temperature monitor present.  

1 10 x # spectrometer steps shift per 0C. 0 if no 
monitor.  

2 250C spectrometer position constant. 0 if no monitor.  
3 Frequency of temperature monitor at 00C.  
4 Frequency shift per 0C.  

N 50N•11 Spectrometer (N - 4) deadtimes in 10 8 second 
increments. These are set by the DEA(DTIME) command in 
CONFIG.  

J8(5) Rotation position, single channel analyzer (SCA) 
constants for systems without automated detector 
supplies.  

0 Stage rotation position. 0 if non-rotating stage.  
1 SCA offset, flow counter 
2 SCA slope, flow counter 
3 SCA offset, sealed counter 
4 SCA slope, sealed counter 
5 Factor used to increase window width for 

pseudo-crystals.
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Variable Usage 

JB(21) Crystal and detector constants for systems with 
automated detector supplies. SCA lower level constants 
for systems without automated detector supplies.  

0 Multiplier for scaling spectrometer position so that 

(X*JB) 
energy = ln 

P 

where 
X = crystal constant 
P = spectrometer position.  

N 10;N15 Crystal constants for conversion of spectrometer 
position to energy. The index corresponds to the 
crystal code number. JB(N) = 124000/2D where D is the 
interplanar-spacing (d-value) for the crystal.  

16 Offset for calculating detector bias voltage or SCA 
lower level for a low-pressure (MBX) or flow (JEOL or 
ARL) detector.  

17 Slope constant for calculating detector bias voltage or 
SCA lower level for a low-pressure (MBX) or flow (JEOL 
or ARL) detector.  

18 Offset for calculating detector bias voltage or SCA 
lower level for a high-pressure (MBX) or sealed (JEOL 
or ARL) detector.  

19 Slope constant for calculating detector bias voltage or 
SCA lower level for a high-pressure (MBX) or sealed 
(JEOL or ARL) detector.  

20 Offset constant for calculating the SCA window width in 
all systems with automated detector bias supplies.  

21 Slope constant for calculating the SCA window width in 
all systems with automated detector bias supplies.  

JR(8) TN1310--TN5600 flags and subroutine numbers 

0 0 for a 1310, 1 for a 5600 

Main Subroutine 1310 # 5600 # 
1 MEAS 2524 2496 
2 CAL 2526 2497 
3 CMND 2530 2498 
4 WDS 2531 2499 
5 Q2 2535 2500 
6-8 not used
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Variable Usage 

KM(7) Machine dependent subroutine files. Up to eight are 
available for each type of machine. 'TJO'-'TJ71 are 
for JEOL's, 'TMO'÷'TM7' are for MBX's, and 'TQO'4'TQ7' 
are for ARL's with the TN1310. t TSO'÷'TS7' are for 
JEOL's, 'TRO'-'TR7' are for MBX's, and 'TTO'-'TT7' are 
for ARL's with the TN5600. Subroutines belonging to 
each file are as follows: 

0 BON, BOF, TEMP, XTN, AUTO, NR, CUP, MAN, BLNK 
1 INIT, STOP, CHG, ROT 
2 AXIS, SPT, JOG, SCH, BIAS, XTL, SPCK, MVAX, LIMC, GTEL 
3- DEF 
4 PHOTO 
546 not used 
7 CNVRT is supplied for conversion of TASK7 tables to 

TASK8. Once it has been used, it is available for 
other purposes.  

LJ(20) Limits and miscellaneous constants.  

0 Spectrometer jog in motor steps.  
1-+3 Stage axes (X, Y, Z) jogs in motor steps.  
4 Default value for Unknown Maximum counting Time 
5 [MBX] Specifies the minimum safe Z-axis value for 

general X-Y traverses. This is usually larger than the lower limit and has 
been arbitrarily called the Z-cruise position.  

[JEOL-733] jog for the poly-specimen stage rotation.  
[ARL] not used 

6 Spectrometer lower limit in motor steps.  
7÷9 Stage X, Y, Z lower limits in motor steps.  

10 One less than the number of regions of interest.  
Usually 49 for a TN2000 system.  

11 not used 
12 Size of virtual array for ELEMENT table 
13 Size of virtual array for SETUP 
14 Size of virtual array for QUANT RESUME 
15 Size of virtual array for POINT table 
16 Size of virtual array for STD table 
17 Used for JEOL stages. 0 for a non-rotating stage; 1 

for a rotating stage that does not self-initialize; 2000 for a 
self-initializing, rotating stage.  

18,20 not used 

ME Maximum number of entries in ELEMENT table.  

MF Maximum number of entries in STD table.
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Variable Usage 

MV(25) MVAR (measurement variables) and PVAR (photo 
variables). These are setable in TASK8 via the 
D(EFINE) M(VAR) and D(EFINE) P(VAR) commands. An index 
can be correlated with the lists of MVAR and PVAR names 
as follows: MVAR; O=MCT, 1=KV, 2=SMT, 3=USD, 4=SSD, 
5=BFP, 6=CFP, 7=MPB, 8=PBF, 9=TPP, 10=SPP, 11=CUP, 
12=NSP, 13=DAY, 14=PCP, 15÷17=spare PVAR; 18=JN, 
19=PN, 20=LTR, 21=GRD, 22=REF, 23=IMN [MBX] =MSS 
[JEOL], 24=IMX [MBX], 25=spare.
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XI. GLOBAL VARIABLE DEFINITIONS

The definition of each global variable that is not a member of the 
CONFIG group used in SANDIA-TASK8 is given below. Global variables are 
variables that are defined in the main program. As such, they may be 
accessed from any subroutine via a <G call. They are used for permanent 
storage of information and for transfering information from one subroutine 
to another. Other global variables may be added by auxiliary programs. If 
this is done, they will remain generally accessable so long as the auxiliary 
program that created them is in memory. Since TASK is usually run as a 
compiled program, any auxiliary programs that add variables must be 
interpreted. However, subroutines called by these programs may be compiled.  

Variable Definition

A(2,ME) 

A5 (NW) 

AD(15)

AF(A4(9))

AI (ME)

AJ(1 -÷NW,0) 

AJ(1÷NW, 1 

AN(3)

AT (1) 

B (NW) 

B2 (NW) 

BC(1

BD (NW) 

BE(NW) 

BF(NW)

Name of element in element table.  

Peaking flags for spectrometers

Reserved for QUANT and user-written schedules.  

Starting data file numbers for QUANT traces.  

Pointers to standards for CALIBrate command.  

Number of motor steps per channel in peaking.  

Counter for number of peaking tries.  

Rotation and Mineral Code for "current point" and 
associated with DQ. Overlayed by KP.

Tasking overlay variable (block, line)

Busy flags

Flags for collecting background data during a MEASURe 
(0 = do not collect) 

BC(1) has the calibration Kv for the reference. The 
individual bits in BC(O) are used as "Current-element" 

flags. (Bit O=background collection, bit 1=peak search 
enable, bit 4=BA reference, bit 5=PRZ reference, bit 
6=ZAF reference, bits 2, 3, and 7 not used. In each 
case, a positive inference is made if the bit is set.) 

Number of points to collect in a peak search.  

Pointer to element location in element table.  

Width of peak search in channels. BF(O) is a flag for 
collection of temperature data.
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Variable 

BG(2) 

BJ(2) 

BK(15) 

BL(2) 

BR(3,MF-1) 

BS(3)
1 

BU (NW) 

BX(19) 

C(22,AU-1) 

CB
1 

CM(AU) 

CN(AU) 

CP 

CT(AU) 

CW (AU) 

DB(AU) 

DP(2) 

DQ(2) 

DW
1

Definition 

Block number of schedule being executed.  

Number of times to execute a schedule 

Working switch variable.  

Line number of schedule being executed.  

List of standard names in standard table.  

Name of standard for "current element".  

Channel number where data collection is to begin for 

peaking routine.  

Time output buffer.  

Buffer for peak search data. Overlays a portion of the 

data memory in a TN2000.  

Latest measured background for "current element".  

Background data collection. Double precision integers 
are used for background collection to allow for 

operational errors where the background point for one 
element is one of the peaks of another as can happen in 

rare earth analyses. CM(O) is the address of the first 
DAC/LATCH board.  

Background data collection. Also, number of steps per 

channel for peaking routine.  

Address of input buffer line (#%3,90).  

Counting time for each spectrometer.  

Scaler data collection.  

Starting point for peak search (motor steps).  

X, Y, Z location of "current standard". Associated 

with MR and overlayed by KP.  

X, Y, Z location of "current point". Associated with 

AN and overlayed by KP.  

Expected peak location of the "current element".
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Variable Definition 

I Temporary 

16(AU) Temporary storage used in the CALIBrate routine.  

IB(ME-1) Coded list of elements to collect data on.  

ID1 Flags for "current element:" Spectrometer assignment, 

Crystal (*16), Priority (*256).  

IE "Do-on-return" flag.  

IF "Go-on-return"flag.  

IR Argument for 'EDS' or 'WDS' subroutine as determined by 
the command interpreter.  

IT(NT,2) TASK dispatcher.  

IXI WDS correction factor for "current element." 

J Temporary 

JD(AP) Flags for stage backlash to defeat asynchronous motion.  

JJ Pointer to present character in command input line.  

JS(1) Joystick "done" variable.  

K(AU) Temporary. Dimensioned to hold temporaries from 
CALIBrate.  

KA File number of the auxiliary program in memory.  

KD(NT) "Done" variables for each task.  

KE(AU) Background counts buffers 

KK Point number in points table.  

KP(13) Overlay of "current point" and "current standard." 

KR Number of EDS references 

L Temporary 

LC1  Counting statistics for unknown "current element" 
(1-sigma*100) 

LDI Last calibration date for "current element."
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Variable 

LG(25)

101

LH(5) 

LEL(1

Definition 

Printer descriptors. Refer to the Utility 

documentation for a detailed description. 2 4 

Plotter descriptors. Refer to the Utility 

documentation for a detailed description. 2 4 

Upper, lower background offsets in motor steps for 

"current element." 

Reserved for QUANT and user written schedules.  

Flag for PRZ, ZAF, BA, etc. to indicate that they are 
being executed via TASK.  

Count time per step for peaking routine. LT(O) is not 
used.  

Reserved for QUANT (ROI's) and user-written schedules.  

Counting statistics of standard for "current element" 
(1-0 * 100).  

Stage axis positioning mode (BY=-I, TO=O) 

Offset in peak search. MQ(O) is a flag used to set 
data collection parameters for C(ALIB)rate (=1) or 
M(EASUR)e (=0).  

Rotation for "current standard." Associated with DP 
and overlayed by KP.  

Maximum count time, "current element." 

Spectrometer axis positioning mode (BY=-1, TO=O) 

Multitasking loop index.  

Reserved for QUANT (starting point numbers for traces) 
and user-written schedules.  

Reserved for QUANT and user-written schedules.  

Reserved for QUANT and user-written schedules.  

Reserved for QUANT (trace/point counter) and 
user-written schedules.

LO 

LS

LT (AU) 

M3(4)

MD
1

MP(AP) 

MQ(AU)

MR

MT
1 

MU(AU) 

N 

NO(A4(9)) 

NI 

N2 

N3



Variable 

N4 (4) 

ND 

NK+1 

NL 

NT 

NX 

NY 

P(AP) 

PL(AU) 

PU(AU) 

PV(AU) 

Q 

QO(A4(9)) 

Q1 (A4(9)) 

Q2(A4(9)) 

R 

ROM() 

RK
1 

RW(AU) 

S 

SR
1

1 Note: Information about the "current element" is maintained in the virtual 
array JV and is transfered to the 21 word buffer beginning with LC when it 
is needed. The variables in this array, in the order that they are 
assigned, are: LC, RK, CB, MT, LD, MD, SR, ID, BC(1), LL(1), DW, IX, and 
BS(3)
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Definition 

N4 is a pointer to the type of QUANT analysis. N4(1+4) 
have the file numbers of the various QUANT programs.  
(1='ZAF85', 2='BA85', 3='TFS8', 4='PRZ85') 

Number of dual DAC's in a TN1310 system.  

Maximum number of points in points table.  

Number of lines remaining before needing a form feed.  

Maximum number of TASKS.  

Number of axis-positioners 

Answer to YES/NO. (O=NO, 1=YES).  

Desired stage axis position (motor steps) 

Peak location on spectrometer.  

Desired spectrometer axis position (motor steps) 

Number of counts collected on peak.  

Temporary (used by re-entrant subroutines).  

Reserved for QUANT and user-written schedules.  

Reserved for QUANT and user-written schedules.  

Reserved for QUANT and user-written schedules.  

Temporary (used by re-entrant subroutines).  

Reserved for QUANT and user-written schedules.  

K-ratio of "current element." 

Counting rates, counts/nanoampere/second.  

Temporary (used to transfer data between subroutines).  

Standard count rate for "current element" 
(counts/na/sec).



XII. FLEX VARIABLES USED BY TASK8 

The following FLEX variables are used by TASK8. They may be called by 
any routine but must not be listed in a <G statement in a subroutine.  

Variable Definition 

C' Clock in a TN2000.  

D' Clock (day of year) in TN2000.  

K' Clock year in TN2000. Used instead of Y'.  

M1 EDS upper energy.  

N' Thousands of counts for termination of EDS collection.  

T' EDS collection time.  

U' 0.1 second timer.

XIII. VIRTUAL ARRAYS DEFINED BY TASK8 

The following virtual arrays are defined by TASK8. Note that a virtual 
array name is completely independent of a "standard" variable name so in 
some cases there are both virtual arrays and "standard" variables with the 
same name. THESE ARE NOT THE SAME! In some cases multiple arrays are 
loaded simultaneously from disk so their order is critical. Don't change 
it.  

Array Definition 

AH(99) General purpose buffer 

BB(2,ME-1) Element names. A copy of this is kept in "A" 

BO(3,MF-1) Standard names.  

JT(LJ(14)) QUANT paramaters for the RESTART function.  

JV(20,ME-1) The element table.  

LM(7,NK) The points table.  

LV(6,MF-1) The standard table.
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Appendix 1.

This appendix contains both short and long form listings for 'START', 
the program that initializes the RAM-disk for use with TASK8. After the 
system is first booted or when the RAM-disk has been used for other 
purposes, 'START' should be executed instead of TASK. START loads the 
RAM-disk with needed libraries, subroutines, and programs. It assumes that 
you have run 669 to describe to the system the kind of printer that you have 
and that you have a valid CONFIG file on the system. It first looks for 
CONFIG file 4000 and then, if 4000 doesn't exist, asks for the CONFIG file 
number. START gets the proper printer subroutine from 669 and both the 
TN2000/TN5500 dependent and the machine dependent subroutine numbers from 
the CONFIG file. START will load a working TASK system on any machine with 
96 K-words of memory. If your system has 128 K-words and you use end-member 
calculations, you may want to enable the transfer of the end-member 
subroutines to RAM-disk by changing the beginning of line 2,55 from a 
"I'S J=OV\ to a "S J=2600\" Line 2,55 contains all of the end-member 
subroutine numbers. If you develop more, you want to add them here.  
Likewise, if there are some that are rarely used, you may want to delete 
them.  

Note: As deliviered, START has a memory size setting of 2500. If 
you want to utilize the long-form-lister or the variable 
search routines on this program, you will have to do a M 4500+ 
first. Remember to do a M 2500+ before you re-save the 
program since it won't run if you don't.  

SHORT-FORM LISTING OF START 

Program Title : START -- Start program for TASK8 
File Label : START 
Pgm number : 'START' 
Last Saved on : 5-Sep-85 9:08 AM 

2,5 K V;$LI -1,10;A J(35),LG(25),JR(8),KM(7),KA(59);S J=111\206\9\10\16\17 
\24\25\ 3 9\40\42\0 

2,10 S I=!"SET UP RAM-DISK FOR TASK8"O 
2,15 >OP 0;>AX 1;F K=!"LOADING LIBRARIES & FLEX"!O,35;S M=J(K);I M= G 2,20; 

>OP 1;>XC;I M<64S M=M+64;>GU 5,M;>OP O;>WP 0;I M<111P <F5>M-64; 
I M>110P <F5>M;S I=I+1;I I>10S I=!O 

2,25 $LI 42;S K=4000 
2,30 F I=1,@(66+@2);>OP I;I $UM(4,K)= [;$UM(4,K,1,1,KA,1);I KA,252[;G 2,35]; 

I I<@(66+@2)[;S K=!"Please enter a CONFIG file # "?;G 2,30 
2,35 $UM(4,K,1,1,KA,77);<C DEVICE,669,1;<D :DEVICE;$LI -1,10 
2,40 S J=LG(2)\670\JR(3)\JR(1)\KM\KM(1)\KM(2)\KM(3)\2521\2523\2525\JR(2) 

\2527\2528\2529\JR(4)\2532\2533\2534\JR(5)\1289\1290\2385\2825\3978 
\669\672\KM(4)\0 

2,50 I J= [;$US(!"LOADING GENERAL SUBROUTINES"1O0,4) 
2,55 S J=0\2601\2602\2603\2604\260F K=!0,35;I J(K)= E;>XC;>OP 1;>GU &,J(K); 

>OP 0;>WP 0;P <F5>J(K);S I=I+1;I I>1OS I=!O
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247,1 %/X Header block 
247,10 $LI 0,9,10,40;K V;I $BL(,249,5), G 249;F I=o,@(66+@2);>OP I; 

I $ZL('LITY',249)= G 249;I I<@(66+@2)[;P <H3>7!"UTILITY program NOT 
FOUND";E 

247,15 Program Title : START -- Start program for TASK8 
247,20 File Label : START 
247,25 Pgm number : 'START' 
247,30 Last Saved on : 5-Sep-85 9:08 AM 
247,98 %/C 
247,99 %

LONG-FORM LISTING OF START 

Program Title : START -- Start program for TASK8 
File Label : START 
Pgm number : 'START' 
Last Saved on : 5-Sep-85 9:08 AM

2, 5 KILL VARIABLES 
$LI -1,10 
ALLOCATE J(35),LG(25),JR(8),KM(7),KA(59) 
SET J=111\206\9\10\16\17\24\25\39\40\42\0 

2, 10 SET I-!"SET UP RAM-DISK FOR TASK8"0

2, 15 >OP 0 
>AX 1 
FOR K-!"LOADING LIBRARIES 

SET M=J(K) 
IF M= GO 2,20 
>OP 1 
>XC 
IF M<64 SET M=M+64 
>GU 5,M 
>OP 0 
>WP 0 
IF M<111 PRINT <F5>M-64 
IF M>110 PRINT <F5>M 
SET I=I+1 
IF 1>10 SET I=!O 

2, 25 $LI 42 
SET K=4000

Set variables for 
reading CONFIG and 
loading libraries.

Initialize RAM-disk.

& FLEX"!0,35 Load type 5 files.  
A 0 indicates the 

last file. If the number is 
<64 it is a library so add 64 
to get the type 5 file #.

Print the library (or raw file 
number) as the routines are 
transfered.  

Set to CONFIG file 4000.
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2, 30 FOR I=1,@(66+@2) Look through all OP's for the 
>OP I CONFIG file. If it isn't there 
IF $UM(4,K)= [ ask for a valid # and repeat.  
$UM(4,K,1 ,1 ,KA,I) 
IF KA,252[ 
GO 2,35] 
IF i<@(66+@2)[ 

SET K=!"Please enter a CONFIG file #"! 

GO 2,30 

2, 35 $UM(4,K,1,1,KA,77) Load CONFIG info and get 
<CALL DEVICE,669,1 printer subroutine #. Set 
<DELETE :DEVICE the sub #'s in the J variable.  
$LI -1,10 Note that you can have up to 36 

routines loaded. Modify line 
2,40 if you don't like the ones 
that have been chosen.  

2, 40 SET J=LG(2)\670\JR(3)\JR(1)\KM\KM(1)\KM(2)\KM(3)\2521\2523 
\2525\JR(2)\2527\2528\2529\JR.(4)\2532\2533\2534\JR(5)\1289 
\1290\2385\2825\3978\669\672\KM(4)\o 

Call block 4 to load them.  

2, 50 IF J= [ 
$US(!"LOADING GENERAL SUBROUTINES"1O0,4) 

Now set the J's to the numbers 
of the end-member routines. If 
the first one is 0, don't load 
any. This is the line that is 
most apt to be modified.  

2, 55 SET J=0\2601\2602\2603\2604\2605\2606\2607\2608\2609\2610\ 
2611\2612\2613\2614\2615\2616\2617\2618\2619\2620\2701\0 

Call block 4 to load them.  

2, 60 IF J= [ 
$US(!"LOADING END-MEMBER SUBROUTINES"1O,4) 

Now set desired program numbers 
in the J's. If you have a 128 
K-word machine you may want to 
add several programs. Remember 
to terminate the string with a 
0.  

2, 65 SET J=3977\0

Call block 4 to load them.

2, 70 IF J= [ 
$US(!"LOADING PROGRAMS "!12,4)
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3, 10 PRINT <H3>7 
*0 
PRINT !!"Ram disk initialized"!! 
XECUTE 'TASK' 

4, 5 SET I=O 
FOR K=!0,35 

IF J(K)= END 
>XC 
>OP 1 
>GU &,J(K) 
>OP 0 
>WP 0 
PRINT <F5>J(K) 
SET I=I+1 
IF I>10 SET I=!O

The RAM-disk is initialized 
so start TASK.  

Block to transfer files of 
type & from OP 1 to OP 0.  
Transfer files listed in J.  
Quit when J=O.  
Print the number of each file.

247, 1 %/X Header block common to all programs. Used to call UTILITY 
program for saving, listing, and doing variable searches. Also 
stores the program title and the last date and time that the 
program was saved.  

247, 10 $LI 0,9,10,40 
KILL VARIABLES 
IF $BL(,249,5), GO 249 
FOR I=O,@(66+@2) 

>OP I 
IF $ZL('LITY',249)= GO 249 
IF I<@(66+@2)[ 
PRINT <H3>7!"UTILITY program NOT FOUND" 
END 

247, 15 Program Title : START -- Start program for TASK8 

247, 20 File Label START 

247, 25 Pgm number 'START' 

247, 30 Last Saved on : 5-Sep-85 9:08 AM
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Appendix 2.

If a TN digital beam control system is being used to digitally acquire 
electron micrographs and X-ray maps, minor modifications must be made to the 
TN1310 and, for the 733, one of the microprobe control boards to permit 
camera control via the TN latches. These modifications are indicated below 
for the JEOL-733 and the Cameca-MBX. Please note that these should be made 
by or in the cooperation with appropriate service engineers in order to 
avoid warrenty or service contract problems.  

For both systems, the 1310-20 X-Y and Z boards must be modified as follows: 

1. Identify the 1310-20 X-Y board (the one with 4 pots and the words 
"Imaging System" on the front). Modify it per the attached schematic 
by cutting the printed-circuit trace between IC 12 pin 2 (12-2) and IC 
26A-13 and installing 5 jumpers:

IC 
14 
14 
14 
12 
28

pin 
1 

2 
3 
2 

13

to IC 
62 
47 
26A
62 
47 -

pin 
13 
12 
13 
12 
13

This modifies the blanking circuit from:

Original Blanking Circuit

to:

Modified Blanking Circuit

so it will not blank during X-ray input.  

2. Locate the Z board and cut the trace between pins 12 and 2 of IC 12 in 
a manner that permits pin 2 to still go to the connector.
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Connecting the PHOTO circuit on a Cameca-MBX.

1. Find and modify the TN DAC/LATCH board 1 (it should have a wire going 
from bit 0 of its lower connector to the Faraday cup). Bit 1 of this 
board is used to activate the camera. Note that the bit numbers are 
etched on the back of the DAC/LATCH board.  

a. Verify that IC 32 on DAC/LATCH board 1 is a 75452. If it is a 
75451, change it to a 75452.  

b. Remove the pull-up resistor for bit 1 of latch 1 if it is present.  
(It goes to IC 32 pin 5.) 

2. Examine the TN relay board. Some boards have movable jumpers. Others 
are etched and will require cutting and soldering jumpers if Tracor has 
not already made the modifications. A "standard" board is modified as 
follows: 

a. Remove (cut) ZIO (connector J1-5) from the 470 ohm resistor going 
to pin 6 of relay K4.  

b. Remove (cut) ZON (connector J1-9) from the 470 ohm resistor going 
to pin 6 of relay K5.  

c. Jumper ZIO from J1-5 to the resistor going to pin 6 of relay K5.  
d. Jumper ZON from J1-9 to the resistor going to pin 6 of relay K4.  

These steps swap the signals going to K4 and K5 that energize the relay 
coils.  

3. Connect a cable between the MBX Auxiliary Scanning Chassis J-23 pin 2 

and TN latch 1 (J-23 pin 9 can be used as a ground). Some TN systems 
come with a labeled set of coaxial cables with BNC connectors on their 
ends. You can use the proper one of these by wiring a mating BNC to a 

15-pin connector that goes in J-23 or by cutting the BNC off the cable 
and wiring directly to J-23. Otherwise, make a cable to the lower 
connector on the DAC/LATCH-1 board.  

4. Carefully inspect your work, replace all boards, and connect the cable.  

Connecting the PHOTO circuit on a JEOL-733.  

1. Find and modify the TN DAC/LATCH board 1 (it should have a wire going 
from bit 0 of its lower connector to the Faraday cup). Bits 1 and 2 of 

this board are used to activate the camera. Note that the bit numbers 
are etched on the back of the DAC/LATCH board.  

a. Verify that IC's 32 and 33 on DAC/LATCH board 1 are 75452's. If 
they are 75451's, change them to 75452's.  

b. Remove the pull-up resistors for bits 1 and 2 of latch 1 if they 
are present. (They go to IC 32, pin 5 and IC 33, pin 3.) 

2. Locate and modify board SG11B in the JEOL scanning chassis as follows 
(SG11B is a small board on standoffs inside the scanbing chassis):
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a. Remove diode D24. This is located on the back of board SG11B and 
goes between IC 11 pins 9 and 10 and IC 27 pins 3 and 4.  

b. Disconnect and tie off (tape out of the way) the white wire from 
pin C of the edge connector of SG11B.  

c. Connect a wire between SG11B pin C and JA2 pin 9 on the back of the 
scanning chassis.  

3. Connect a cable between the JEOL Scanning Chassis JA2 pin 9 and TN 
latch 2 (JA2 pin 6 can be used as a ground). Some TN systems come with 
a labeled set of coaxial cables with BNC connectors on their ends. You 
can use these by wiring mating BNC's to a 14-pin connector that goes in 
JA2 or by cutting the BNC's off the cables and wiring directly to JA2.  
Otherwise, make a cable to the lower connector on the DAC/LATCH-1 
board.  

4. Carefully inspect your work, replace all boards, and connect the cable.
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