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Augerll-B1
July 1998

Auger-lI™

A New Computer Control System
for JEOL Auger Electron Probe MicroAnalyzers
Jamp-10, Jamp-10S, Jamp-30 and Jamp-7800

Introduction:

While your JEOL Auger Electron Probe MicroAnalyzer
has been very reliable, producing great data over the years,
the computer control system (CCS) supplied with the
instrument may be showing its age. For instance, is it year
2000 compliant? Not only has development of new software
for your CCS ended many years ago, but it is becoming
difficult or impossible to find replacement parts for those W
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Intensity
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older computers, monitors, and disk drives. While our own
JAMP-10S continues to work well we also needed a
computer control system replacement. For the last three
years we have been working to replace the CCS with a
new, IBM® compatible PC based, system.

That system is now available for your JEOL Auger!
Auger-1I™ controls the CMA, ion gun, scan generator, and © 100 0 5 40 500 GO 700 300 30O 100D 1100 1200

Electron Energy, =%

digitizes the analog signals from the channeltron electron
multiplier and secondary electron detector while the Sample "8
Windows95 & 98° compatible software embodies the latest
thinking in data collection and analysis. The choice of using S PR
an IBM® compatible computer means you can upgrade and " N L e
service the system using your in-house computer support
personnel. Software support for technical questions and
version upgrades is available by telephone and on our world .
wide web site at http://www.gellermicro.com. - By 7&_
This brochure will give you a brief look at Auger-II. : ¥ M -
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Rotational Depth profile

Company Background:

Who is Geller MicroAnalytical Laboratory? The company was founded in 1985 by Joe Geller, who,
for 13 years, managed the JEOL (USA) Surface Analysis Laboratory and the development of the
JEOL/Kevex CCS for the Jamp-10(S). Geller MicroAnalytical Laboratory, certified to 1ISO-9001, also
offers analytical services (EPMA, SEM, Auger, XPS, metallography) and products (EPMA computer
control systems, Si(Li) detector and electronics upgrades, traceable magnification and chemical
standards, ion sputtering standards, and vacuum desiccators). Our staff knows surface analysis
applications. From our experience we have applied this knowledge to build a CCS that will serve you
well for many years to come. We participate in several societies and national and international
committees including AVS, MSA, MAS, ASTM and I1SO and have published and presented numerous
technical papers.

% GELLER
MICROANALYTICAL
LABORATORY

426e Boston St., Topsfield, MA 01983-TEL 978 887-7000 FAX 978-887-6671
sales@gellermicro.com http://www.gellermicro.com
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A Quick tour of Auger-II

The Auger-ll toolbar is shown at the right. All functions of Auger-1l for Windows 95

the program are controlled from here. File Acguire Yiew Data Manipulation  Graph Uity Window  Help
h3pen
The “File” menu provides utility functions to recall, save, M &igatar
and print the data. The “navigator” function allows the SEE
operator to take a quick graphical look at the data in a Save a3
. . . . LClear Graph
preview screen. Other pertinent data is also displayed ——
there. Near the screen bottom a list of the most recently : :
files are kept for quick loading EI!”: PR
Frin
Frint Set-up
Frinter Queue
Frint Beport
1 FAAUGERSDATACALIBRATIONSYSS5304-1.5PE
Clear list
E =it
The “Save Data File” box allows spectral and depth profile
data to be_z saved in our efficient binary da_ta form_at. The Savein | ol MKE-Quartum = g| |_
tab delimited format allows for easy data import into
spreadsheet programs where you can plot the data in Eiis
customized ways, or perform your own special R
calculations.
The VAMAS format is a method of data transfer that is in
use by many manufacturers and database committees to [y
share surface science data. Spectral data can be both
loaded and saved with this format. File name: |63 Save |

Save as upe: IDepth profiles [* dep) j Cancel |

Tab delimited format [*.dat] \
Tab delim. profile gnd [*.dat) ;}
WAMAS depth profile [*.vms) \
WAMAS profile spectra get[*. vmg] g

The “Acquire” menu controls data acquisition and W
performs some manual functions such as turning on the T epth Prafile

—

ion beam or fixing the CMA at a specific energy (to Ertend fcgustion
check the elastic peak energy, for example). e B

L . |mage
Other controls let you abort an acquisition, pause it, or
simply restart from the lowest energy. Depth profiles can lon etch
be extended or terminated after the current data St ChA
collection scan and line scans and images (for multiple —
elements with background subtract) can be initiated. Hdifi aeguisitian

bt (BT e

The next illustration shows how data is acquired for a Eausze (Etr]5
spectrum or depth profile. Festart CHl+R

Erret Bratile... Btk
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Depth profiles are displayed during data collection. In
the frame at the right we have chosen to analyze a
SS316L sample using data from a single survey
spectrum. Data is collected from 20 to 1000eV while the
atomic concentrations of Si, Mo, C, O, Cr Fe and Ni are
displayed in real timalongwith the survey spectrum as
the experiment progresses.

To save time and collect only the narrow energy regions
listed in the “Start eV” and “End eV” columns, the
operator would click on the “Trim Regions” button.
Instead of taking 100 seconds for each scan the time
would be reduced to about 30 seconds. The O and Cr
regions can be reanalyzed in the assemble depth profile
routine as if they were collected as one continuous
energy window. Notice that the total depth profile
aaquisition time is diplayed below the cancel button.

Once the data collection routine is established the ion
sputtering rate, time, number of depths and mode is
defined. In this example 120 cycles of data are collected

while the ion gun continuously sputters. To prevent
unwanted Auger electrons which may be excited by the
ion beam we set a threshold energy for the ion beam to
turn on only when Auger electrons >100eV are being

collected.

Future program enhancements will allow the data
collection to stop or be modified when a preset
concentration or lgical condition is met.

R e e
[Crive Erafile [ata
[rdidusa et Spes.
Taggledtamiz/EE

Region Info
Header |nfo
Markers

Default Settingz

Full ScreendT ask Bar

b emmory Status

The “View” menu lets the
operator restore live data
as well as display informa-
tion about the data collec-
tion process. For compari-
son purposes, existing data
in the data collection
computer or data on the
local area network can be
displayed against the data
being accumulated. When
depth profiling the ion
sputter rate can be
changed for different mat-
erials within the sample.

Hutascale Mode
Bezcale
Restore

Sputtern Hiate

Mew Label
Edit Label

Diata Lines, Colors
guez, Titles
Legend

The “Graph” menu
controls the data display
functions. Data scales can
be customized for
comparison to previously
recorded data. Labels on
the charts and how the
data is displayed can also
be customized so that all
data is displayed with the
same scale expansions.

Region & Peak Settings EHE
Library: 0K
IDevelupmenl j Name:  [1-1000

Mame ! Start el |1 End e\ |1 o0

CTiC 250 280 E stimated Acquire

Ca 280 310 | | Slepe. |‘I Duvell ms: |'IEIEI time withaut sputter:

Cd 3|5 388 O-his 2-min 32-sec

Ce 65 50 Sweeps: [ Sens fact: [1. 0000

Cl 160 180 Ot

Co-E54 E35  EBB4 Fm Depth]g Tao Depth |g

CoT13 B33 723

Co-772 7h2 782 "

Coans S G | AddRegion | | & AddPesk |

Cr-485 470 540

Cr-526 430 540 i —

e g LI |9’ E dit ||X Delete || Trim Feagns | | Clear Al |
-[;\?ame | Starte\f’l End eVl Step eVl Diwell mS| Swpl Sens Fac:ll Fm dg:l To deEI
Regn-10 20 1000 1 100 1 0 0
“ SiL ES 100 0.3760
“ Mo-186 140 195 0.3580
sy C 250 280 01420
“ Cr-526 430 439 0.4400
ey 0-Coa04 500 520 08160
“ FeB55 E40 BES 0.2910
i Mi-345 828 58 0.3380
Acquire Depth Profile
| 2 Header | | Regions | | » Cancel | | o Start |
File: M arne: Depths:

008517 DEP Jota 120 = [ € Optins |
Store in:

I 4 DaT ;I e I Sputter Time: |1 i]

Title: ) Sputter Before each acquizition

|Stainless Steel 55-316L @ Sputter while collecting data
Threshald energy: |'| on g

Comments: Direct Mode: [ Sputter rate: 200 A4

|Passivated surface treatment

kﬁn‘u:u:lth Setup

-

rEDp_I,I to clipboard

gf;litchh et Set Time/D ate
B ackground Subtract [FenemEl IiITIE[
Quantitation Mouze propertiss
Segermble Erafile .
|leasn Saiares i EtDChIEII'I'IE!tr_',J
b ake Sensitivity Lib
Integrate
Differentiate Sound
Diivide by energy
Homialize
Sl SR SEER
WerteallotEet

Restore data

The “Data Manipulation”
menu controls
mathematical operations.
Data can be smoothed,
integrated, etc. This menu
is also the gateway to our
sophisticated capabilities
for assembling depth
profiles and applying least
squares fitting criteria-
some of which is
described on the following
pages.
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The “Utility” menu”
provides transferring of
data through the Windows
clipboard. Other utility
functions are provided, as
well.



The “Assemble Depth Profile” sub-menu contains the

routines to produce a depth profile from previously

stored data. With this routine characteristic Auger peaks 4|24 2| Crocepp X Gred [ |
can be defined, identified and then assigned. As the F'eal.i Name | Start e | Endev| SensFact| Amplitude | Atomic % | Meas | =]
analyst steps through the Auger data the sensitivity i 0L 123 133 g?g;g 1232 2;1215 E:E
factor, p-p intensities and atomic % are displayed. e 280 00500 252 281 pp

430 520 0.0370 512 .52 FF
When a peak is highlighted, such as the nickel peak to 640 B65 0.0370 386 522 PP
the right, the peak name along with its sensitivity factor 828 558 0.0563 I
is selected from the appropriate reference table (the table
is stored as a Microsoft ACCESS data base). | A #ddPesk || R EditPesk || % Delte || ClearLis

The “Wizard”, near the screen bottom, suggests which
peaks can be identified within the energy range indicated
by the cursor. For better measurement of the peak
intensity and peak shape we provide “Least Square
Fitting” for comparison to standard reference spectra. 'J\/-'—*"* w TP VPR

The reference spectra can be within the depth profile or /\}/
in external files. To reduce operator input and the chance
of making errors data reduction setups can be automatic-
ally applied from previous samples. Notice how little

noise there is in the depth on the first page of this D
brochure. Also notice that the atomic concentrations go | ['w/izard: Ni | Energy: 847

to “0” at the interfaces. [F Least Sars | Hl«l {l 22 um Smooth || aln Dedlitch |

Computer Control System Description:

To automate the instrument we supply ISA style boards to control the ion gun, CMA, scan generator, and digitize the
Auger signal. If you have a Si(Li) energy-dispersive x-ray detector (and we have plans to integrate x-ray with Auger) the
digital imaging program can map several elements plus the secondary electron and Auger signal simultaneously!

The software has been designed to be quickly learned- with no commands to memorize. Everything is logically laid out
in an intuitive graphical user interface, which is aided by extensive on-line HELP. With this concept much time is saved
and the operator’s productivity is greatly increased. For instance, during spectral data collection the Auger line markers
and an energy cursor are active while the signal intensity and energy scale can be expanded and shifted in real time. For
the impatient analyst, atomic concentrations are graphically displayed during depth profiling- even if the depth profile is
being collected from a series of survey spectra. For comparison purposes, the computer screen can be divided into
windows allowing several data sets to be compared during acquisition.

Other features in the software allow for post signal measurement using linear least squares. This technique greatly
improves detectability and helps with measuring chemical shifts. Factor analysis is under development. To safeguard your
depth profile data it is stored in a backup directory during collection. Should the computer need to be restarted the saved
data will automatically be restored and the profile can be continued. We can accommodate unlimited sensitivity factors.
The factors are stored in a Microsoft Access database file. The “peak wizard” will help the analyst select the proper factor
to be used.

For digital images our very successful program, dPict™, has been expanded to handle Auger data where multiple
Auger images can be acquired sequentially. The resulting images, in the industry standard TIF format, can be annotated,
smoothed with kernel filtering operators, and then critical dimensions measured using the included tools.

Data output can be sent directly to any Windows compatible device or network printer. As previously mentioned, the
included routines for plotting spectra, images and depth profiles can also be stored for later retrieval and processing.
Spectral data and depth profiles can also be stored in ASCII (text) format. For customizing your graphical data a
spreadsheet program (like Microsoft Excel) can be used. To make importing depth profile data easy we use a matrix array
ASCII format having both the spectral intensity and atomic concentrations. This is accomplished with just a few mouse
clicks Using the industry standard VAMAS format for spectral import and export your data can be universally shared.

System installation is easy. No recalibration is needed for CMA control! For digital imaging the included subroutine
calibrates the electron beam raster very quickly. A typical installation required only five cables be attached. Many users
are able to self-install Auger-II.

Please visit our website (http://www.gellermicro.com) for the latest information. We are committed to the highest level of
customer support and continuous product improvement. Help on any subject is only a telephone call or email away.
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