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TOPICAL DESCRIPTION OF SOFTWARE

Analyze Composition -Introduction
a. Auto find

b. Area Dialog Box

C. Area Spreadsheet

d. Scofield Editor

Data Presentation

a. Annotation and Editing labels
b. Customize Graphics

c. Changing scales

d. Removing Grids

e. Headers and Footers

Depth Profiles

Export

a. Spectra toVamas and Excel
b. Spreadsheet to Excel

File menu

Open Source

Save

Save As

Compact Database

Export

Backup database
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6. Manipulating Spectra
a. Change line type and color
b. Charging Spectra - Shift
c. Tools for manipulating spectra
i) Add
ii) Differentiate
iii) Integrate
iv)  Smooth
V) Subtract one spectra from another
vi)  Subtract satellites
d. Zoom and Pan
7.  Peak Fitting
8.  Print and Paste operations

Software conventions

When text boxes are White they will accept data entry.

When text boxes are Blue they are read only.

Buttons or labels that are Red indicate something is turned off.

Buttons that are Green indicate something is turned on.

Buttons that are Yellow indicate something is turned on but temporarily not in
a useable state.
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Manual conventions

1. Buttons and other controls that respond to the mouse are enclosed in
parentheses. For example the OK button in a dialog box will be typed as
(OK).

2 Keys on the keyboard are enclosed in square brackets. [ENTER] stands
for the enter key.

3. Text that is required for input or displayed in a text box will be shown as
<This text displayed without the delimiting symbols>.



Data Format
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Region Parameters

The Project / Experiment Tree displays all experiments contained in the current database.
The tree structure is used to locate the experiment that will be loaded for Analysis.

The data stored by the capture program is listed as the <Raw Data>. The raw data is
never exposed to modification. The Data Analysis program works with copies made
from the raw data. After the copy is modified or analyzed the results may be stored under
the original Project / Experiment name but with an additional descriptor. This new
descriptor is the Analysis Name. In the tree shown above the Experiment: <survey for
test> has a data set named <Raw Data> and one named <DR1>. DRI is the Name for
the analysis displayed in the graph and the spreadsheet. Stored reduced data may be
recalled and further analyzed. The results of additional analysis may be saved as a new
data set such as DR2 or copied over its source data set, DR1, as an incremental
improvement.

This data structure provides for a high level of safety for the original data set. It also
provides flexibility in saving multiple attempts at data analysis. Finally, the tree structure
keeps the source data connected with the analyzed data.

The (Load Data) and (Add Data) buttons are used to initiate the load operation for the
experiment selected in the tree. The load function copies over the currently displayed
experiment. The user MUST use the file menu’s Save or Save As operations to save the



analyzed data. The (Add Data) button allows data from a second, or additional,
experiment to be added to the displayed data set. The regions for all loaded experiments
will be listed in the Loaded Region List in the lower right quadrant of the display.
However, the first loaded experiment will act as the primary experiment. This primary
experiment’s Project name, Experiment name and Experiment description will be
displayed in the blue display boxes. The saved composite dataset will be found in the
tree as a reduced data set under the primary experiment.

The (Load Data) and (Add Data) buttons can be used to load a single region. Simply
expand the Experiment / Project Tree to the region level and select the region of interest.
Then click on the (Load Data) or (Add Data) button.

Individual Regions can be removed from the current Document. Click on the region in
the Loaded Region List and then use the keyboard [Delete] Key.

You can select a Region to view by clicking its row button in the Loaded Region List.
The spectrum will be displayed. The Parameter Table will display the collection
conditions for the displayed region. The displayed parameters are:

Region name

Number of Scans or collection time in seconds
Spot index number

Resolution number

EV/Step
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The (Visible) column in the Loaded Region List provides a check box that can be used to
lock a row in the visible state. After one row is locked in the visible state it can be
compared to another region by selecting a second region



Save and Recall of Analyzed Data

| Eile Print...
. F——y
¢ (2> Open Scan Source Cr+0 oo
Save B_J
" Save As... [
Compact mdb

C:\Program FilesiEsca 2000%examples.mdb
C:\Program Files\Esca 2000start, mdb

Exit
= Experiment; survey for test
+ Raw Data
+ {5
+ ProjectA Quickie
+ Projectb

The File menu shown above ONLY applies to the saving of Reduced Data. As stated
above the Raw Data is not brought to the screen. Raw Data cannot be manipulated or
resaved under a new name with Save As. Only a copy of the Raw Data is available. The
Save and Save As command will store the copy along with any changes made to the copy
as addendum to the original Project / Experiment.

This approach has a few properties worth noting.

L. If Raw Data is loaded and then saved you will be offered a default name. The
default would be DR1 the first time you load the data. If you accept the
default, you will then have two entries in the Project / Experiment tree. One
will be the original Raw Data and one DRI.

2. If you have loaded Raw Data, performed some Analysis operations and then
select Save you will again be offered a default of DR1. This will allow you to
save the modified copy as DR1.

3. If DR1 is then reloaded and further analysis is performed then you have the
choice of saving the changes over DR1 or saving the changes with a new
name. To overwrite DR1 select the Save command in the file menu. To
create a separate new analysis select the Save As command.



Composition Table Generation
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The following improvements have been made to the table displays.

1.

2;

There is no Normalized Area, Sensitivity or Atom% field entries unless the
peak has received an XPS Line assignment.

The Y symbol is automatically entered as a default value when the peak
receives its XPS line assignment.

The ESCA 2000 V1.00 version was not picking up the sensitivity exponent
from the calibration program. This is fixed.

The XPS Line assignments are reliably saved and recalled for all tables.



Import of DOS ESCA Data (Vectra) for Analysis

T
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The “Import DOS ESCA Data” is a stand-alone program. This program will translate
the data stored in the Vectra format (The “Vectra” ESCA program was a DOS based
program developed by Surface Science Instruments that operated on early 386 and 486
PC’s) to the ESCA 2000 database format use by the ESCA 2000 Analysis program.

The translated data can be stored in any existing database that is currently in use with the
ESCA 2000 Analysis program. The import program will also create a new database if
desired.

The import program does not attempt to create the MRS tables that were used to capture
the data. This program does recreate all analyzed data as well as the raw data contained
in the Vectra files.

The Vectra file navigator will allow you to use all windows file navigation tools to find
Vectra files anywhere on your hard drive, removable disc or Local Area Network. Once
a Vectra file is found the import program will explode the Vecra file structure and display
all internal components of the Vectra file. The MRS and DPR file will be identified.
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Use the upper part of this window to locate Yectra data files you wish to import to the Service Physics database format. The

upper left pane traverses folders and disks similar to Windows Explorer, while the right hand pane will show the eligible files (if
any). Double clicking on a file, or selecting the file and pressing the import button will import the file to the selected database.
Select the destination database by either entering a location in the destination box, or using the browse button to locate one.

A list of the imported files will be added to this text box.

The (Browse) button is used to find the database you want to use to store your translated
files. The (New) button is to create a new database to store the translated files.

The (Select All Files) button is used to mark all Vectra files in the Vectra File List for
import. (Import) will enable as soon as at least one file is marked for import. The
(Import) button starts the translation and import process.

If the [Ctl] key is held down as files are selected with the mouse multiple files can be
marked for import. The (Clear All Files) will remove the “marked for import” condition
from all files in the list.
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The above figure shows six files marked for import.
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After the import is complete the box with checks show which files have been imported.
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ANALYZE COMPOSITION - Introduction

There are five steps to construct a compositional analysis from a survey spectrum. The
compositional analysis is very common and typically part of the detailed analysis of a
sample. The general steps are:

1. Find and measure the areas of the peaks in the spectrum
2. Identify the XPS emission line that produced the peak.

3. Compute the normalized area to account for the sensitivity factor
associated with each emission line.

4. Choose the emission line used to represent each element in the
composition table.

3 Compute Atomic percent

Before starting an analysis load a database. Use the (Open Scan Source) item in the file

menu to select the database by browsing computer or network.
w, Data Analysis

T )
|| File Print...

| == |
C Y=g Cpen Scan Source

Save
i Save As...
Compact mdb

C:\Program Files\Esca 2000\examples.mdb
:\Program Files\Esca 20004start.mdb

Exit

After the database is selected the Project / Experiment tree will be displayed.
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| File Print...
Examples.mdb
Current Source File |C:\Program Files\Esca 2DDD\exampIes.<\database

Ref hl Load D AddD
Refres Loa a\tf\J A ata I

= Project:a
#- Experiment; [ron from S5 Load Data button

Experiment: Multi scan Au

Experiment: Multi scan S5 y I o
. . T N

Expet!ment. FUBElBEL Project / Experiment Tree

Experiment: Phospher 3

Experiment; S5 Chrome and lron ~—— I

Experiment: survey for test Raw data for the f S
e aw data for the “survey for test

+ DR1 Experiment

+ Project:A Quickie e l -

EEEEE

#- Project:b

Expand the tree to find the desired experiment and then expand to locate the Raw Data
item. Click the (Load Data) button to load the regions that make up the Experiment List.

Proj Name:| 'Region: 11
Exp Name:|survey for test |Benaec: i

: 'Spat: 800

Exp Desc: |short scan |Res 4
Analysis: lHaw data §eWStp: 0.4
Scan Visible | offset | VYoffset |

Regnl 0 0 1

Regn2 0 1] 1

The Loaded Experiment review window will show the Project Name, Experiment Name,
the Experiment Description and the Analysis Name. In the example above the Analysis
Name shows <Raw Data> to indicate that no analysis has been performed and save yet.
The small window summarizes the data collection parameters. Each region that is
currently loaded for analysis is shown in the region list.

The spectrum for each region is made visible in the graphics viewer by clicking on the
button at the left end of the row. The yellow button indicates that this region is currently

the active region. All analysis operations will be performed on the active region.

Regions can be made visible but not active by clicking the Visible checkbox in the
column to the right of Scan Column.
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The blue color is used for read only displays. No entries are made in the Project /
Experiment display windows.

The Spectrum display window has a Tool Bar that provides the main controls necessary
to carry out the data analysis.

| rea | Peak | AutoFind | Tooks| & | 0| Y| Be @ 2 ®

3K
28K
26K
24K
22K

2K
1.8K
16K
14K
1.2€

1K

g ey e e L g S 3 et
400 : TR
200 o

1000 950 900 850 800 750 700 650 600 550 500 450 400 350>360 250 200 150 100 S0 0

Idle €V:363., Counts: 745 Asa Erdpl Euds Ho4d5 Lu4p3 Nb3p3 |
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COMPOSITION - Auto Find
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8.
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i, Auto Find Area Table Semn T Vet | W | Vol |
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22K . Regn2 0 0 1
% > H
18K 8 :
16K & H
14K
126 v |
1K & e
o g -
= EEE
o N - j

550 500 450 400 350 300 250 200 150 100 50 ]

[Auto Find] locates all major peaks above a predetermined noise level. The base line for
each peak is drawn and the area measured. The Area Table provides a list of the peaks
that were found along with the peak location and Area. Each peak in the spectrum is
labeled using the peak center binding energy.

This program does not attempt to identify the peaks. We have not found an algorithm
that provides reliable identification. We have also noticed a troubling number of
incorrectly labeled spectra in public and private reports. We feel that until an improved
identification algorithm is developed it best to leave identification to the user.
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COMPOSITION - Area Edit Dialog Box

We have provided a very fast and efficient identification procedure. The Area Edit Tool
is launched when the [Auto Find] button is clicked. The [Area] button will also open
the Area Edit Tool to aid in editing and identification of peak measurements. Manual
area measurements can be made using the Area Edit Tool.

| Area| Peak AutoFind | Tools A g‘ @J Al @&

Area Edit Tool

Dialog Box

m =10l ﬁntrol Background model |

-~ Backaround —
" None | o
‘ o Linear I
‘ " iShirley | jt Chemical Shift to Zero ’

...............

Chemical Shift  Shift Offs — by Shifting Spectrum
: Label secondary peaks l

Maa-536

0 1s-532 Undo measurement. )
Pd 3p3 - 531

Sb3d-528
Sh 3d5 - 528 Measure Peak I

e
\&ssible XPS lines at B.E. |

[ Find |

[~ Pin Middle Position

There are two activities that need to be mastered to identify peaks quickly. First is the
editing and identification dialog shown above and second is spectrum manipulation. We
will first cover the dialog box shown above.

After the (Auto Find) function has been performed the spectrum will be displayed and

the peak at the highest B.E. will be selected. The selection is notified by changing the
background line to black instead of yellow. The dialog will be displayed with the header
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COMPOSITION - Area Edit Dialog Box — Continued

(Blue band at the top) showing the BE for this peak. The correct assignment will most
likely be found in the list of possible XPS lines. Click an XPS Line in the list to make a
trial assignment. A set of markers will be displayed along the BE axis to show the
location of all other emission lines for this choice. Evaluate how well the spectrum
matches the emission lines for the selected element. You can click on a second choice.
This choice will completely replace the previous one. When you determine the correct
assignment you are ready to go on to the next emission line. Activate the next line by
clicking the next peak of interest.

NOTE: You do not need to start with the default peak as described above. It is often best
to start with the peak you want to use for the binding energy reference. See details on
spectrum shifting below.

HINT: If you have trouble activating a peak try clicking inside the peak about 1/3 of the
way up from the background line. Another approach is to click the B.E. label above the
peak. The cursor is very busy trying to decide what you are going to do. If the cursor
gets near either end point of the background line or near the stem of the label the cursor
may become a hand. This indicates the program has changed into the edit mode. This
mode is described below. You must avoid the edit mode when trying to send an
unambiguous message that you want to select the peak.

In the simple cases you will be selecting a peak and then selecting the obvious element
from the list. In cases where the assignment is not clear you will try various entries in the
list to find the correct assignment. When many XPS lines are present for one element it
is necessary to decide on the Primary Peak that will represent the element in the
Composition Table. You may chose the primary peak by putting a “Y” in the “INC”
column for the XPS line you wish to use and a “N” for all secondary entries.

The Area Edit Dialog provides a number of additional features to handle situations
beyond these straightforward operations.

1. Baseline selection. The default baseline for a survey spectrum is the linear
line. The baselines can be changed to Shirley by selecting the peak and then
selecting the Shirley model. The “None” background model is useful for
calculating the noise contained in the background over a specified range of
binding energy. See the section: Calculating Detection Limits.

2. Chemical Shift, Shift Offset and Global Shift. The primary problem
addressed by these three controls is charging. Insulating samples do not have
an absolute reference for the Binding Energy scale. For conductors this
reference is the Fermi edge. For insulators it is necessary to create a reference
in order to judge the goodness of an element assignment.
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COMPOSITION -Area Edit Dialog Box - Continued

It is best to choose an XPS line that is unlikely to have any chemical shift. If
this XPS line is in the selection list choose it. Click the (>) button. This sets
the chemical shift to zero by creating a shift offset of the spectrum. Now all
binding energies are “referenced” to the selected XPS line. The shift offset is
also entered into the global (Shift) box in the Spreadsheet Toolbar.

If the XPS line is not presented in the selection list, then you need to provide a
rough estimate of the shift offset that would bring this line into the range of
the selection search. This estimate must be entered into the global (Shift) box
and press [Enter] on the keyboard. (The Shift Offset in the dialog will not
accept a complete number.) The XPS line should now appear in the list.
Select the line. Now click the (>) button to refine the adjustment of the
Binding Energy Reference.

The global (Shift) applies to all entries in the table.

Editing Background endpoints. The Auto Find will have problems with
endpoint selection in parts of the spectrum where there is extensive shake up
structure, interference between peaks and on some transition metals. The
endpoints may be edited using the Area editing tools. The procedure is:

a. Click inside peak to activate the background line. It will turn black.

b. Move the cursor to the end point. The cursor will turn into a hand with the
index finger as a pointer. Right mouse click and drag the endpoint to a
new location. Repeat this procedure for the other endpoint if necessary.

c. Click on the (Measure) button to re-measure the area under the peak using
the new endpoints.

d. Select the XPS line.

Note: The endpoints can be nudged one data point at a time. Activate the baseline.
Place the cursor near the endpoint of interest. Hold the shift key down and tap right or
left arrow key.

4.

Measure Area of Peak. To measure the area of a peak from scratch move
the cursor to one side of the peak where you want to start the background line.
Put the cursor at the junction of the binding energy marker and the spectrum.
Left click and drag to the other side of the peak. The background line will be
drawn as you drag to the second endpoint. The type of background line will
depend on the type selected at the top of the dialog box in the background

group.

There are two competing actions when the left mouse button is clicked. One
is the Zoom feature, which will be discussed below, and the other is the
drawing of the background line. In order to get the background to draw it is
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COMPOSITION - Area Edit Dialog Box - Continued

important to place the pointer on a spectrum data point. The distance you can
be form the data point is adjusted in the Preference dialog. This is the pencle.

After the background is drawn then click the (Measure) button. Select the

XPS line in the list.

Mid-Point pinning. It is some times useful to include two parts of a peak

with one background line. But, in some cases the Sherley background does
not interest with the spectrum at a minimum point near the center. See

example below.
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This problem can be solved using the mid-point pining feature.
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COMPOSITION - Area Edit Dialog Box — Continued

The first step is to move the small vertical marker to the binding energy that needs to
be pinned as shown above. (The yellow line would be in the unpinned position.) Put
the cursor on the marker and left clicking, then drag the marker to the desired

location. Click the check box at the bottom of the dialog. Click the (Measure)
button. At this point the display should look as shown above. To remove the black
line, click any where away from the spectrum.

6.

Checking a spectral region for the presents of other elements. Some times
it is convent to input an element name or symbol and display its XPS line
markers. This can be done using the find tool at the bottom of the dialog.
Enter an element symbol or full name and click (Find).
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(Apply) button labels all secondary peaks. As described above it is
generally useful to identify the most prominent peaks first. In this process it is
often necessary to decide which XPS line will be the primary peak. The
primary peak will represent the element in the composition table. If many
peaks are present it is helpful to label the secondary peaks. Then as the
identification process continues it is easy to see which peaks remain

unlabeled.

The (Apply) button will label all secondary peaks without computing their

normalized areas. After selecting the XPS line assignment for the primary
peak click on the (Apply) button. The XPS line assignment will enter the
Primary line assignment into the Area Spreadsheet. The (Apply) button will
place a label at the binding energy where each additional XPS lines should be
found. The Apply process does not make entries into the spreadsheet.
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COMPOSITION - Area Edit Dialog Box - Continued

After using (Apply) button to label spectrum
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COMPOSITION - Area Spreadsheet
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As the peaks are identified using the Area Edit dialog tool four task are automatically
accomplished.

1. XPS Line assignment is entered into the table and the spectrum peak is
labeled.

2. The photoelectron emission crossection is looked up in the Scofield Table and
the sensitivity factor is calculated. The sensitivity factor takes into account
the variation in escape depth as a function of kinetic energy. The adjustable
parameter is the Sensitivity Factor Exponent. This exponent is displayed as
Exp in the table.

3. The Area is normalized to account for variations in Ev/Step, Detector Width,
Scanned versus Unsanned and Dwell Time/Step. This normalization allows a
very wide variety of operating conditions to be inter-compared in one
Composition Table.

Note: The change in transmission function versus pass energy (RES #) and the

change in x-ray flux versus spot size are not accounted for in the normalization
process.

4. The Include (Inc) cell for the assignment is marked Yes (Y) so this

assignment will be included in the Summary Composition Table found using
the Composition tab.
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COMPOSITION - Area Spreadsheet - Continued

It is often useful to assign more than one XPS line for the same element and review how
the various lines vary in their estimate of the Atom percent. Ideally all lines would
provide the same estimate. If you had a pure sample and assigned three XPS lines they
should all be displayed as 33.3%. In practice this is not observed. If a thin film is
covering the sample then the higher binding energy lines will be depressed because the
lower kinetic energy electrons are more like to be scattered by the film than the high
kinetic energy electron.

The composition sheet of the NOTEBOOK summarizes the AREA and PEAK sheets for
ALL Regions in the REGION LIST. This is powerful and dangerous. See following.

The parameters summarized are:

e XPS Line
e Adj’ed BE
e Norm Area
e Sensitivity
e Atom %

In the usual case the survey is used to generate the data used in the composition table and
the Composition spreadsheet is simply a summary that is useful for printing or copy and
pasting to other programs.

In special cases high sensitivity scans may be used to detect trace elements or peak fitting
may be used to resolve overlapping emission lines. If the data from either of these cases
is combined into one composition table with data from a survey scan then the data must
be taken with the same Resolution setting and Spot Size setting. The ev/step, number of
scans and scan width can be mixed. Scanned and unscanned can also be mixed

When a number of different regions are combined then you must keep track of the source
of the data sent to the summary table. Any number of regions in the region list can send
data to the summary composition table. Both area measurements and peak fits can be
included. The include parameter controls what is included. The “Y” symbol includes
the data for an XPS line and an “N” symbol will cause the assignment to be skipped.
Any XPS emission line in either the area sheet or peak sheet that has a “Y” in the include
column will be included. The Area sheet and the Peak sheet act independently. The
Composition Sheet is the summary for all regions and the summary displayed does not
depend on which region is active.
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COMPOSITION - Area Spreadsheet - Continued

Consider the example that a survey has been taken on a steel sample and a composition
table generated. However, on review you are concerned there may be a small silicon
signal at about 150 ev. A high sensitivity scan in res 4 with 0.4 ev/step is taken from 90
ev to 160 ev binding energy. This experiment is added to the region list. The area of a
small peak at 150ev is measured using the area tool in the edit mode. When the XPS line
assignment is made for Si 2s the include column will have a “Y” entered. If you go to the
Composition Sheet you will find this assignment along with the assignments made from
the survey.

You could also peak fit the Si 2p region to resolve the silicon and iron interference. You
would enter Si 2p for the component at 100 ev and Fe 3s for the component at 95 ev.
Notice that the include parameter is not automatically changed to “Y” in the peak fit
mode. After entering “Y” for each component you will go to the survey and set the
include parameter for the Fe 2p peak to “N”. Now review the Composition

summary.
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COMPOSITION - Scofield Editor

The Scofield table use to store the XPS crossections, line positions and line position
ranges can be edited to add additional lines, modify crossections, and adjust line position
ranges. To open the editor, use the (Settings) button of the Analysis Toolbar. Select the
[Edit Scofield Table] menu item.

The controls at the bottom of the spreadsheet provide tips on their use. When the table is
close it will save the changes and resort new entries in alphabetical order.

We provide no provision for multiple tables at this time.
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Data Presentation

Data presentation is divided into two parts, composing the graphic and output. The tools
covered in this section for composing the graphic are:

Annotation and Editing Labels
Customize Graphics

Changing scales

Removing Grids

Headers and Footers

Special Graphic formats

~®eo oW

The tools for output are covered under the Print and Past section of this manual.

Data Presentation — Annotation and Editing Labels
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The Annotation button on the toolbar presents a stem and label at the center of the
graphics window as shown above. This initial label has some interesting properties. You
may use the mouse to drag the lower end of the stem to any location. The label will
report the exact binding energy of the endpoint of the stem. The label may likewise be
moved to any location. If the label is activated using the mouse it may be fully edited.

To move the stem or label, approach the bottom of the object until the cursor changes
into a hand. Left mouse click and drag the stem or label. To edit the label approach
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Data Presentation — Annotation — cont

the bottom of the label with the mouse until the cursor becomes a hand. Right mouse
click to open the Change Annotation Properties dialog. You may change the label
making an entry into the caption box. The orientation and alignment may be changed.
These operations are displayed in the following screen captures.

>
D
@
o
W
=]

a2s

J‘MWML»H‘I‘VVJ‘\_M

Move stem to new location Move Label

’j‘ u ‘n‘if\'“'himrfm‘wI‘W\,W;M«Mﬂ‘ S IW‘.MV‘-"HWK\ Fd,vﬂ{w #.-

Area | Peak | Auto Find | Tools | A | D MESMEIAUMLIEITIIL

Caption: [N a or Zn Auger

Text Alignment: lCentel

=
O1s ‘ Color: |Black ~|
=l
2

Angle: |Normal

2.2K : Font:|Tahoma

2K Pitch: [10
1.8K Effects: [Normal ~|
16K
1.4K
1.2K

Delete I

COUNTS

1K MNa or Zn Auger

800 ‘ : &
o
600 e J
400 W'Mwé’wammW'wm Nty iy “

200

N AR et

540 520 500 480 480 440 420 400 380 360 340 320 300 280 250 240 220
BINDING ENERGY - EV

Edit the Caption, Angle and Font then click done.

Any annotation, including those applied using by the Area or Peak Dialogs, may be
edited using the Change Annotation Properties dialog.

A selected Annotation may be deleted using the delete button.
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Data Presentation - Customize Graphics

The graphics window can be converted into a number of formats and made available to
other programs. It is useful to customize the graphic image to meet your needs before
you export it in some format because after the translation into an export format you loose
flexibility. The tools available in the toolbar vary in complexity. The tools are:

( ;Areai Peaki Autoljindi Tools | Al D %i ! ‘J\

CGraphic Editor Change region color

Preferences
1. Panel fill color 1. Control spectrum color 1. Whole numbers on axis
2. Min / max scale 2. Axis increment
3. Remove grids 3. Background color
4. Headers / footers
5. Titles

To remove the gray panel color Select the (Chart Editor) button on front page of the
Graphic Editor. Select the (Panel) tab and then the (Panel Color) button. To set the
background to white click the white color patch. Use the OK button to back out of the
Color dialog, Close to back out of the Editing dialog and Done to close the 3D View
properties dialog.
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Change spectrum color.
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Change Back Ground Line color.
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Data Presentation - Changing scales
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Use the Preferences to change form fractional numbers on x axis and the increment

control to reduce the number ticks on both axes.
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Data Presentation — Remove grids

The remove grid operation involves a number of steps and demonstrates the extensive

control over the graphic window. The steps to remove the grid are:

Open Graphic Editor (3D View Properties)
Open Chart Editor
Select Axis Tab
Choose the [Left] Axis a the active axis
Open the Grid Border Color Editor
Remove the check from the [Visible Box]
Select [OK] on Border Color Editor
Choose the [Bottom] Axis as the active axis
Open the Grid Border Color Editor
. Remove the check from the [Visible Box]
11. Select [OK] on the Border Color Editor

000 S Oy thi g W 1 =

12. Select [Close] on the Editing dialog
13. Select Done on the 3Dview Properties
| Area | Peak | AutoFind | Tools | A | | M—é—\'; ol x|| |
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Seriesl General Axis ITitIes ] Legend] Panel I Pagingl Walls l 3D I
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L | |
| Select " Dash
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PR Remove check
" DashDat
" Dash Dot Dot
Help... I
" Small Dots
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Data Presentation — Headers and Footers
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Fig 3. Survey spectrum of contamineted silicon wafer

The Graphic Editor was used to create a header, or Title, and a footer that can be used to
provide figure descriptions. The Title Tab on the Chart Editor provides control of the
founts, title alignment, borders for the titles and background colors or patterns.

Data Presentation — Special Graphic Formats
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RO ]

The [General] Tab provides for Export of the graphic to 5 different formats and to
Clipboard or file. The exported graphic can be imported to many other applications.
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Data Presentation — Special Graphic Formats — cont.
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Fig 3. Survey spectrum of contaminated silicon wafer

The clipboard on the toolbar was used to copy and past this spectrum into Word.
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DEPTH PROFILES

When a Depth Profile is loaded a preview is presented that shows all the regions of the
depth profile on the same binding energy scale. The Region List only reports that a
Depth profile is loaded but does not list the region in the preview.
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Depth Profile Preview

To open the Depth Profile you need to place the cursor in the white box under the Scan
column of the Region list and click the left mouse button. This box will show the name
of the Depth Profile. After clicking the mouse button hit the space bar on the keyboard.
Then select a region of interest in the Region list.

Area| Peck | Auofind| Toos| A |Dp B¢ B2 EQ = AN TRRCY Proj Namep Reg':vr u 4f
Exp Name|dp01 ScnSec|73
Spot  [600
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95 94 93 92 91 90 §9 83 67 65 B85 84 83 &2 81 60 73 78 77 76 75 V4
BINDING ENERGY - EV

You can move through the cycles for this region by using the shift key and the up or
down arrow keys. The current cycle will be displayed in the lower status bar. For the
shift-arrow key control to be active the Graphic Window or the Region List must be
active. To activate the Graphic Window or the Region list move the cursor to either
window then click.
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Depth profiles — cont

To switch to the Depth Profile chart you click the DP icon in the toolbar. The vertical
black line indicates the Au 4f graph, cycle 3 at 30 second into the etch. The DP icon
provides a toggle that allows you to jump back and forth between the DP chart and a
spectral region. You may move the Active Point indicator to any point on any chart line
and then click the DP icon to jump to the spectrum for that point.

Hint: The cursor tries to follow your motion when the cursor is in the Graphics
Window. When you want to toggle to a new region it is helpful to move the cursor
vertical up to the toolbar, keeping the Active Point in place. Then move along the tools
to the DP icon to toggle to the Region view.
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The Depth Profile shown above has large negative areas for three of the elements. This is
a result of poorly selected end points for the area measurements. The default DP sets the
end points at the edges of the window to provide an initial presentation. It is important to
edit these end points to improve the accuracy of the area measurements.

Editing area measurements is very easy. The steps are:

L. Select a representative cycle for one of the regions
! Click the (Area) icon to activate the Area measurement editor.
3 Activate the existing area by clicking the base line near the center between
the end points. The baseline will turn black
4, Move the cursor toward one end of the spectrum until the cursor turns into

a hand. Left mouse click and drag the endpoint marker to select a new
endpoint. Repeat the endpoint edit operation for the other endpoint.
Click the (Measure) button in the Area Edit Dialog box.

6. Select the XPS emission line form the list.

19,
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Depth profiles — cont

When you click the (Measure) button the new endpoints are applied to all cycles for the
selected region. You can toggle back to see the effect the edit has made on the DP.

It is often helpful to view all region stacked up. The Depth Profile Viewer is useful for
reviewing the endpoint selections.
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When the Area Edit Tool is displayed and the background line is active for the spectrum
in the Graphic Display window then the endpoint markers of the Depth Profile Viewer
will track the endpoint marker in the Graphic Viewer. As you drag the endpoint to adjust
the background you can also review the endpoints for all cycles for the active region.

To turn on the Depth Profile Viewer be sure the cursor is active in the Graphics Viewer
window, then right mouse click. A menu will be displayed that allows you to toggle
between Depth Profile and Region View and also to turn on the Depth Profile Viewer.
The Toggle control is identical to the (Dp) icon in the tool bar.
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Depth profiles — cont
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Open the Depth Profile Viewer from the menu displayed after a right mouse click with
the cursor on the Graphics Viewer window.

—F
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The (View) button allows control of which spectra are displayed. The spectrum
separation box allows you to separate the spectra in the y direction. The (Separate) turns
the separation effect on and off. The (Cycle in Front) button selects rather the first or
last cycle is shown in front. The 3D effect are available through the Graphic Edit icon.
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Depth profiles — Future

A new Depth Profile analysis section is under design. This program structure has
reached some technical limits. We have chosen to make fundamental changes instead of
patching over the current limitations. Providing a flexible approach to the selection of
regions to be included in a Depth Profile that displays atomic concentration is the tip of
the iceberg. Labeling the x-axis in terms of depth, given the input of an etch rate, is a
second short fall.
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Export - Spectra to Vamas and Excel

Fle Print... Settings Help

1,

¢ Open Scan Source MO b | [OperatorAdminisiator  [Date:3/20/2001 [Cyoit
_Eswe > | =
- Saveds. — | B ~ shit 0
Compact mcb =
z4 losa
C:\Program Fies\Esca 2000\examples. 1 Inc  |XPS Line|Peak ID|Chen Shiftladdj'ed Belirea [FUEM | Assy [% Gauss|c
Ci\Program Fles\Esca 2000\start.mdb § 2 N PkO1 00 262588 6989  2.309 000  60.000
PKO2 00 280.984 5796 2589 000 80.000
% 0.0 284.747 1831 3606 000 60.000
= 5
+ o 6
+ ProjectA Quickie 7
= Projectb 8
= Experiment dp01 9
+ RawData =S
«| »[NAreas A\ Peaks A Composition / |
| Area| Pesk| Auofind | Tools| A Mgl @ || ProiMamefa Region: [2
= Exp Namesuvey for test §£Sea !“"Js
Exp Desc: [short scan R
Andysis [Raw data V/Stp (0178
500 Scan [ Visble Xolfset | Yolfset |
750 Regnl 0 o 1
700 Regn2 | ] i 1
650
600
550
2 s00
S 450
8 a0
350
300
250
200
150 § /v Py ) 4 Y b s 2
~ == N AAN Marked Visible
293 292 291 290 269 268 287 285 285 284 283 262 281 280 279 278 277 276 275 274 273 272
BINDING ENERGY - EV IJ
4

Select an Experiment. If only some regions are to be exported mark them visible.
2. Select Export in the File menu.

w. Review Source Information - EXPORTER

— Active Experiment in Capture Viewer -

Ia

Source Project

Source Experiment lsurvey for test

Experiment Description lShO't sean

— Region Control for Active Experiment —

- Export Format— e T

Cancel

3. Choose All regions or Only Visible regions. Select type of export.
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Export To VAMAS and EXCEL — Cont.

The VAMAS export is an ASCII file readable by any text editor. The arrangement of
information follows the international standard for Surface Science Data. All region of the
MRS can be included in one VAMAS file. The VAMAS file can hold a complete depth
profile. This is a very flexible and well-defined export file.

To use the Excel export, Excel must be available on the computer running the ESCA
application. It does not need to be running. The export will open an Excel notebook, fill
header cells with instrument parameters and provide a column of numbers representing
the spectrum data. A crude graph is also created for quick review. There will be one
page per spectrum. All spectra for a MRS table or just the regions marked visible can be
included. A depth profile can be exported.

In the Analysis Application, if the EXCEL export is chosen, the data that describes the
backgrounds for surveys and peak fits will be exported. For peak fits the peak envelopes
will also be exported. This provides all information necessary to general purpose
graphing programs.

Fakedata.txt is an internal text file used for demonstration purposes. Any spectra can be
converted to a fakedata.txt file and then used by the Demo program to simulate the
collection of data. This can be convenient for training and remote investigation of the
program operation.

Export File Dialog K E3

Savein: |y ESCA 2000 G =]« c E3-

__|CD Install Esca 2000 & |__]new xpc survey and hires.vms
__|CD Install Esca 2000 B |__| Mo Motors Parts survey for test,vms
. |_1CD Install Esca 2000 E  |__INOTES

’ plf J __1CD Install Esca 2000 G |__|Pack E

__|Gproject __JPackG
kiop [ eS| Koazk _Iv2.1 mdb
__|Maps __IViewer
[ __|MDEB set hires only.vms
A o |_ImdbScanner only one.vms

= File name: .z:l.u'~.-'e--far test v LI Save
=

[ssnisd
Cancel I

 Save as lype: lVamas format(*.vms)

The Export File Dialog is used with the VAMAS export. This is a standard Windows
dialog. File storage for the Excel is handled out of the Excel program.
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Export -Spreadsheet to Excel

leeratomdmiristrator lDale:3/20/2001 ICycle:1

| Eile [+| shift 225
[ [& Print Preview
L [ Print Setup... T

[ -

25.020 635
90.647 563 16.32 3.14 819 1 .70

Ry In3p

Savein: | _4 Esca 2000 ~| « @ ek B

_ IManual

_ |ServicePhysics }
__I Yiewer 1
@_S.xls |
File name: erémo survey 7 ' 7 Save "
Save as type: |Excel Sor 7 [*.xls) 7 | :J Cancel

Enter the file name for the Excel spreadsheet you want to create and click Save.

Open Excel and open the file. The full spreadsheet for all three tables will be presented.
Field for all parameters of the collected and reduced data are presented. The formulas
that are used to compute field of derived data are imbedded so the spreadsheet is
functional.

3 Microsaft Excel - Demo spreadsheet.xls o e vl -]
|E)Fle Edt View Inssit Format Tooks Data Window Help =l
DSRIGRY L@ - &z £4 @@ > -0 - B7u ES=H 8% E _-2-A
03 ~| = =100"B/SUM(NormAreas)

c g E [ F G H

l

8N 225 00 25020 635 3.2987 1.653 1485.6 .400 200.000 21.975
Y In3p 225 3647 90847 563 1632 14157  3.14 1465 .8191 1486.6 .400 200.000 21.975
Si2p 225 4531 103531 2240 226.18 2.7043 80 5830 11.359 14866 .400 200.000 21.975

Ca2p 225 1187 34B.187 1959 35663 27567 4.88 5098 1.834 1485.6 .400 200.000 21.975
O1s 225 0407 532407 19730 72034 3.4443 249 51347 36175 14866 .400 200.000 21.975

mvmm:-uu-‘

1
1
Y Y
N 225 00 154609 2399 3.3709 6.243 1486.6 .400 20000021975 1 .70 109877 - 993
X Cils 225 0003 284597 10899 931.92 3.5037 100 28364 49813 14866 400 200000 21.975 1
Y 1
¥ 1
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File menu - Open Source

Open Scan Source

Save
i Save As...
Compact mdb

Export...

C:\Program Files\Esca 2000sateliite . mdb

C:\Program Files\Esca 2000\examples,mdb
C:\Program Files\Esca 20004start.mdb

Exit

Look in: l _y Esca 2000

z

21|
ek B~

<,

Op=

iaimiam

_ |Manual

_ | ServicePhysics
_‘l Viewer
examples.mdb
happy jack.mdb

- |Z2Programdb.mdb
| |71 satelite. mdb

- |2 start.mdb

! try import.mdb

File name: l

Files of type: l
I” Open as read-only

LI I Open I
]| Cancel |

The (Open Scan Source) menu brings up a very general dialog that let you find a
database any where on the host computer or network. Select an ESCA 2000 data base

and click the (Open) button.

File menu — Save and Save As

The (Save) and (Save As) operations store the Spectra, Composition Tables, Peak Fits
and Annotations into the Database as documents. The named documents have links back
to the raw data. A list of raw spectra and Analysis documents are displayed in the tree
view in the upper left corner of the program display.

An Analysis document can be re-loaded and edited. The edited document can be saved
back to the database or saved as a new document using (Save As).
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File menu - Back up

If backup is used a copy of the database is stored in a location of you choice. The default
name is “original name.mdb.bak”. To use the backup database remove the .bak suffix.
Then open the database with the Open Scan Source menu item.

When attempting to remove the .bak suffix be sure the original database is not in the
same folder. Windows will not let you have two files with the same name in one folder.
Rename the original file by adding a suffix .bad or some other name before you restore
the backup file.

File menu — Compact Database

As the data base is used space is reserved to accomidate many possible inputs. Most of
this space is never used. The compact operation is a house cleaning operation performed
by the Access database engine. This does not change the form of the data stored in the
database. The database does not need to be unpacked to use. The only down side of
compacting the database is it must not be in use by any Application.

The Analysis and Capture Applications attempt to compact the database when it is
selected but before it is loaded. If the selected database is already open by any other
program, including Import form Dos, then it just goes ahead and loads. If the database is
never closed and reopened then it will not be compacted. Either of these cases can lead
to bloating of the database.

It is important to compact the database on a routine bases or it will get very large.
Depth profiles can cause the database to get very large fast. If the database exceeds
about 2 G bytes then Access fails. Some users have suffered crashed program
operation.

Chose one of two procedures. Have all users who have access to the same copy of one
database close down all their ESCA 2000 programs. While all programs are closed start
up one copy of either the Analysis or Capture program and load the database to be
compacted.

If only one computer has access to a database then close all but one application. For
example if the computer is running the ESCA the close down the Analysis Application

and the Import Application. Then select the (Compact database) item in the File menu.
The same idea can be used with a stand alone data reduction computer.

File menu - Export

See previous section on Export to Vamas and Excel.
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Manipulating Spectra - Change line type and color

ﬁ‘!‘ ‘Area\PeakiAutoEind'loolsi,&}‘u:JEg;i; i@l_‘m'hhia
' Change line type and color
-|0O] x|

A 1" ; -~ Line Style———
il -l
- - - - " Dashed
* - ~ B ¢ Do

" Dash Dat
2 - 2 - " Dash Dot Dot

® - L - " Clear

i - " Inside Frame

To change color of the line use to plot the spectrum:
1. Select the region from the Region List. This will establish the active spectrum.
3. Open the Change Color and Line Style dialog.
4. Click the button to the left of the desired color.
5. Click Apply

The Line styles are not operational in this release.
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Manipulating Spectra - Charging Spectra - Shift

There are three controls that effect the position of the spectra on the graph.

1. The Composition Table Toolbar has a (Shift) window that provides a Global
Shift for all regions listed in the Region list.

2. The Area Edit and Peak Edit dialog has a set of controls that show the
chemical shift for a selected peak compared to the typical value listed in the
Scofield table. The displayed chemical shift can be set to zero by shifting the
spectrum. This allows the selected peak to become the reference peak for the
entire spectrum. By clicking the (>) button to zero out the chemical shift a
shift offset is applied to the spectrum and entered in to the Global Shift for the
composition table. This Peak referencing then applies to all regions in the
Region List. All entries in the adjusted Binding Energies column, of the
composition table, are adjusted by this shift offset.

3. The Region List has a column named Xoffset. This column shifts the display
of the spectrum but has no effect on the Binding Energy values recorded in the
table. This control is useful for offsetting overlays and restoring the displayed
spectrum to it captured position with out disturbing the composition table.

Refrezh | LoadData | AddData |
= Projecta Ele ~ Shit 0
e e 2 [oo Global Shift
+ Experiment: Multi scan SS
e o g
: Em fjf:;?;fwhm 3 N
§ - [;xdjusted B.E. -
+ ProjectA Quickie
+ Projectb [ 13\ Aieas KPesie A compostion 7 T
Area | Peak| AutoFind | Tools| A M & @zl @ Bawmm =10/ F"oiNm:la Region [2
| | == i
Chemical Shift (225) . S - {Rm‘::: [ Vil ste«ewslbzv::a— I
= } a2 0o, T
o yu| i
By VN g
s \ Shift Offset
J |
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Manipulating Spectra - Charging Spectra — Shift - cont
Refresh LoadData | AddData
= Projecta e v shit 225
# Ewperiment: lron from SS
# Experment Muli scan Au €t |999
+ Experiment Multi scan SS
4 Experiment: Phospher 2
+ Experiment Phospher 3 1
# Expetiment: S5 Chrome and lren 1
= Experiment: survey for test 1
+ RawData 5 N 1
#DR1 BallY 991.92 1.00  100.000 1
8’ ProjectA Quickis 7 N 348,187 1959 1
- Ficteckly |<| »]\ Areas A Peaks A Composition / T
Area Peak Auofnd Toos A BB @ =p 2/l @ mamm =101 X} ProjName] Xoffset = 0 zeg:\ $
I Exp Name OIISCt = el
C N
T @ L:;:r 3‘ Exp Desc: 'qu: {:w
? LSty Ansysis: [Raw V/Stp: (04
Chenical Shilt__ Shit Offset
oF 5 5% o - Scan Visble ! Wollsel | _Yolfset
2% Measuwe | Undo Apply A 0 0
C1s-2846
% 2B4BeV Eudpl - 284
18K o Gd 4p1 - 289
18K Kr3s-289 3
2 14k Ru2d-273 .
§ 12¢ > Ru3d3-284 ) Shift offset (225)
AT 2 Ru3d5-279
800 . Sea-209
s b |
400
200 \| i | Reference Btn.
600 550 500 450 400 350 300 250 200 150 100 50
BINDING ENERGY - EV I l
4

After clicking the Reference button the Global Shift is 2.25, the adjusted B.E. is 284.597
and the Shift Offset is 2.25. The Xoffset for the region is not affected.

—

125.02 eV

R

\ ! | A
Ao -j—u-'\,-m'-\/v"\/———'\.—._P—\.l\,_ '
§ a0 25 2. .16.. 10 5 0
3 EMERGY - EV

2277 ey

; R
';-m_/"‘-\f‘vﬁ/\”!\/ \\

B e . W P!

e e 10 5 0

3 ENERGY - EV

15
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Xoffset in Region list set
to (0). Spectrum offset
due to Shift Offset.

Xoffset in Region list set
to (-2.25). Spectrum
moved back to origin.
Peak label matches scale.
Adj BE in spreadsheet is

\\still referenced to C 1s.




Manipulating Spectra - Tools Menu for manipulating spectra

Area | Peak AutoFind | Tools | A ‘[:g; ,=§ Al @

A A B AN D AL sDot | wisetUp

The [Tools] button on the toolbar opens a tool kit for manipulation of spectra. The icons
from left to right provide the following operations.

1. Add two spectra

2. Subtract one spectra from another
3. Smooth

4. Integrate

5. Differentiate

6.

Subtract satellites

The [>Doit] button puts the tool bar into an immediate action mode. With this button
selected the conditions set for each of the tool icons will be used without review when the
icon is clicked. This mode is useful when the tool will be applied to many spectra using
exactly the same setup conditions.

The [w/Setup] button puts the tool bar into a
mode that shows the setup dialog before the

tool is applied to a spectrum. The setup 5 x|
dialogs have a lower section that is very | Smoath Parameters

similar for all tools. This section, called the

Results Location, defines how the display of e

the Primary or Source spectrum and the Savitsky-Golay

resultant spectrum will be handled. It also

defines the region naming protocol. Average overPoints  [g~

If the [Create new Region Name] button is
selected then the [New Region Name] box
will be open and you can enter a name of your
choice.

Result Location

(¢ Create new Region Name

" Source Region Name +(code)

[~ Remove Primary Region from display

If [Source Region Name + {code}] button is
selected then the [New Region Name box will

be disabled and the program will append a Smooth Hewkiegoritisn
code to the existing Region Name. Clicking

the [Remove Primary Region from display] Dol

check box will cause the source spectrum to

be replaced by the modified spectrum.
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Manipulating Spectra - Tools Menu for manipulating spectra —cont.

The [Do It] button at the bottom causes operation to be performed on the target spectrum.

The dialog is slightly different for the [Add] w. Tool Parameters x||
and [Subtract] tools. - Spectium Ahgnment for Subtract Mode

| The primary (red) spectium is hot changed.
The Primary Region is established by ' The secondary (green) spectium will be

shifted and/or scaled. The points marked

checking the [Visible] box for the region ' with arrows will match after shift/scale.

you want to subtract another spectrum from. | Before scale operation move vertical line to |
2 : 1 k d B.E. Adjusted tra will

The Secondary Region is established by j m:;c;f asle,f;ﬂ‘e, Tt |inlfs RS

activating the Region. Click on the region Shit l Soa l

name in the Scan column of the Region List

to activate. This spectrum will be subtracted ~ Result Location

from the Primary Region.

| & Create new Region Name

The option to Remove either or both the {" Source Region Name +{code]
Primary or Secondary Regions is added to
the Result Location operations.

E [~ Remove Primary Region from display

» | Remove Sec'ary Region from display

‘ |Sub New Region Name

Scan | Visible

V

Reanl
Regn2 |

The top part of each Tool Parameters dialog describes the operation to be performed and
the parameters that define it. Examples follow.
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Manipulating Spectra — Add two spectra

~=fits matked with anows wil

Area | Pesk| Autofind | |Toos | & | U0 | B¢ | B2 =l Al | ) PeoiNare(a s 5
@& ENane o2 for Add Mode
Exp Desc: [Phaspher of charging s Step 3- innot changed.
Anaysis: gﬁawdalo e e0) spack it o

AR A8 A D A >pot| weup
j Step 2. '
s Y
/(
M

25K Result Location

Step 3 | & Civats rev Region Name
| " Souce Region Name +(code)
| I Remove Primay Region fiom diplay

I~ Remaove Sec'ary Region from dieplay

{ \Y
/ J ."‘
. i A \ [Add New Region Name
283 205 284 292 290 283 285 284 282 280 278 276 274 272 270
s fatoians

COUNTS
2 h w

o |
Step 1. Check visible for Primary region and select Secondary region.
Step 2. Click [Add] Icon
Step 3. Shift spectra (Optional). Move arrows to mark alignment points. Click Shift.
Step 4. Configure Result Location dialog.
Step 5. Click [Do It]
Avea | Pesk | AutoFind | |Tools | A B B2 Eﬂsum Betian HﬁNmia——wiwum x|
= = Exp Name: il i
RIRI G| 2| D] B -0 jwisettp g EmD”CIEﬂ':ﬁxjd\wW The primaiy (red) spectium in not changed.
V4 : Analysis: [H—m—_ The secondaty (areen) spectrum wil be
/ = T Scan Tt | e et e aiove v
« L e o |
‘ﬁ / Resull Location

* Create new Region Name
(" Source Region Name +{cods)

COUNTS
i

I~ Remove Primary Region from display

35K 7\
2 \

1K O i R
ey o SEtre iy

238 295 294 292 290 288 286 284 282 280 278 276 274 272 270
BINDING ENERGY - EV

I” Remove Sec'ary Region from display

[Add — MewRegonMName

The Primary Spectrum is showing because the Visible box is checked. Both the Primary
and Secondary spectra are still listed in the Region list.
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Manipulating Spectra — Subtract two spectra

COUNTS

15K
1K \ ¥ Remove Sec'ary Region fvoﬁ\%
A\ [ NewRegonName
s00

Area| Peak | Autofind|Toos| A | 10 | N | Ba| i =b| 2 . @ L T ameters x|
e | [7c ; ExpNeme[Phosherz Spectrum Alignment for Sublract Mods
AR 84 D B oo | wseup Exp Desc: [Phospher of chargng sample }:M(vmwme‘?\mhmw

4 een) spectium
Andysis [Raw data shiited and/or scaled. The points marked
3 Vbl with aitows vl malch after shift /scale.
cen = Before scale operation move veitical ne to

35K ¢ Regnl . mark a second B.E. Adgusted spectia vl

3 /\ Regn2 match at ponter and ine.

aK f--\ Shift ‘ Scale l

\
25K 9 Result Location
\

(" Create new Region Name
& Source Region Name +(code)
¥ Remove Primary Region from display

238 255 284 292 290 288 285 284 282 260 278 276 274 272 270
BINDING ENERGY - EV

-

The steps are the same to set up the Subtract and Add spectra tools. The Subtract tool has
the additional ability to scale the Secondary spectra to the Primary spectra. The above
figure shows the display after moving the pointers to the alignment points on the two
spectra. The long vertical line is used to establish a third point, along the background,
where the two spectra will be matched.

To match the two spectra first [Shift] the spectra to align the points marked by the green
and red arrows. This step is optional.

o
A

Area | Pesk | AuoFind Tools| A

84 B o on s

ISALES 7 A TRR O

35K

COUNTS

280 275

270

PojNamefz
Exp Name [Phospher 2

ameters
Spectrum Alignment for Subtiact Mode

x|

Exp Desc: [Phospher of charging sample

The primary (red) spectrum is not changed.
The dary (green) spectium will b

Analpsis: [Raw data

Scan

Visible
v

shifted and/or scaled. The poirts marked
vith aows val match after shift/scale.
Before scale operation move vettical ine to
mark a second B.E. Adusted spectra val
match at pointer and fine.

=
Result Location
" Create new Region Name
¢ Source Region Name +{code)
¥ Remove Prmary Region from display

v Remove Sec'ary Region from display

BB NewRegonName

Dolt I

Next the scaleing operation will match the spectra at the points marked by the arrows and
at the point marked by the vertical line. This involves both a scale and Y offset
operation. If the Vertical line is moved to the same location as the arrows then the
Secondary peak will simply be scaled up. The background will not offset to match.

49



Manipulating Spectra — Subtract two spectra -cont

COUNTS

300 295

290 285
BINDING ENERGY - EV

280

275 270

After the [Scale] button is clicked the difference between is noticeable at the right side of

the spectra.

Area Pesk AutoFind Tools A

AR 8| A D) A Dot wseup

ISQE I A TR CY

1
{

Proj Name |3 S}

Exp Name [Phospher 2
Exp Desc: [Phospher of charging sample

Spectrum Alignment for Subtract Mode

The primary (ied) spectium is not changed.
The (reen) spectium vl be

Analysis: [Raw data

Scan Visible

shited and/or scaled. The points marked
vith arows vl match after shift/scale.
Before scale operation move vertical fne to
mark a second B.E. Adjusted spectra wil
match at pontes and ne.

Lo, g%
Resuk Location
(" Create naw Region Nama
(¢ Source Region Name +{code)
¥ Remove Primary Region from display
¥ Remove Sec'ary Region from display

s New Region Name

\\ \/‘/’\',, S \/,\/"\,l\/a\/,/\ v/‘*'ﬁ\rj/

\
Y /\/\ {\L 25k

238 296 294 232 290 288 286 284 282 280
BINDING ENERGY - EV

278 2716 2714 272

|

The Primary Region and Secondary Region are removed both removed from the region
list and the display. The Difference spectrum is displayed and is listed as

Regnl(SubSpc}.

The difference spectrum can now be operated on by any of the tools including peak
fitting and area measurement. In the next section we will smooth the peak.
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Manipulating Spectra — Smooth, Integrate and Differentiate

Area | Pesk AutoFind Tools A

Me @l @

AL AE A D A oo wsatup

600 {

1
550 1l
500 H

400 ,‘ I \ '
\
\

{ !
\

/f N\

= |
b \ /“

so} XSS,
¥ RS

A A A A
AN WA

BINDING ENERGY - EV

298 296 294 292 290 288 285 234 282 200 278 276 274 272

L

Proj Name |3 v e ameters
Exp Nome {Fhospher 2 Smooth F
Exp Desc: [Phospher of charging sample 5 Nomal
Analysis: [Raw data
Scan 1 Visble Saviteky-Golay
Regl(SubSpc) 4
Regl(SubSpe)Smooth I l Avetage over Points CO
Resuk Location
" Create new Region Name
¢ Source Region Name +(code)
I~ Remove Primary Region from display
|M New Regon Name

In this example we used an 8 point, Normal smooth. The result was saved by appending
the code {smooth} so the Region name is now Regnl {SubSpc} {Smooth}. Source was
left in the Region List. The Source was made visible after the smooth operation so we
could compare it with the smoothed spectrum.

This approach of appending the code to the current Region name provides the history of

operations to be encoded onto the region name.

BINDING ENERGY - EV

293 296 294 292 290 288 285 284 252 280 278 276 274 272 270

|

Area| Peak | AuoFind | Tools | A e g2l & ProiName[a B 100! Porameters
o 7 . Exp Name{Phospher 2
AR S 4D B 0o wselp P

e (L Differentiate
Scan Visble
T —
i Mode

400 ~/\

300

0 / \\ e

100 € Creat Region N
g o \“‘/\_ /\‘f_ ‘_/\J\J‘ e "»‘v\_/\q I cnew' egion Name
z Vv el V/ / & Souce Region Name +(code)
3100 \ % Remove Primay Region fiom display

200

2300

400 [Offerentiste. | NewRegon Name

oo /

’ Dolt I

The integrate and differentiate modes work the same way. Neither operation has

additional parameters.
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Manipulating Spectra — Satellite Subtract

Area Peak| AuoBind | Tools| 4| 00| ¢ | B2 [ =p £/l | ® PoiNanefimpote . X
Exp Name| i
AR 8|4 B8 0ot | wsetp = -Irm_m_ i : §9' Use Captuse Tranarissiort vahies
Exp Desc: [60-60 adhesive, 60psi 60 durom se e Tr: Sion v
Anzlpsis:  |Raw data " Use condtions set below.
Scan Visble | ™
30K 1 Transmission neat peak
h Transmission fat from peak
25K
- Result Location

(" Create new Region Name

15K .
& Souce Region Name +{code)
10K I~ Remove Primaty Region from display
b L__A._A__‘,\

'sgs“, New Region Name

700 650 600 550 500 450 400 350 300 250 200 150 100 SO O
BINDING ENERGY - EV

url

COUNTS

The parameter section of the Satellite Subtract allows for use of the satellite parameters
stored with the spectra or if non are stored the full strength of the satellite peaks will be
used. If adjustment of the Satellite peak strength is desired then the filter can be turned
on a new values can be established. These values are stored until new numbers are
entered in the dialog box.

The first example is to use the existing parameters. In this case the parameters described
full strength satellite peaks.

Il | Area | Peakj; Auto Find | 1oolsi A | Dp | %‘ Bz | =f | ii‘lh_ ; @)

10K
9K
8K ,...«v\--\r\.»ﬁ,\w_/‘
7K
BK
5K

\ | et
4K .
3K \\ } : ‘
2K . ‘ f' Il
1K ‘j\f'*m..;,,_..__y..___,,..--\W,,"\;\____._,_.__.,w.\.‘,._,f o b

N

Over correction

COUNTS

-1,000
2,000

340 320 300 280 260 240 220 200 180 160 140
BINDING ENERGY - EV
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‘ Area| Peak | AutoFind | Tools | A Y =5 2 &
At/ 8 A B AL Dor | jwisetup

12p

COUNTS

128

G i s S 4 AN ST S SN TP -

340 320 300 280 260 240 220 200 180 160 140
BINDING ENERGY - EVY

" Use Capture Transmission values
@ Use conditions set below.

v Fiter On

,W Transmission near peak
025 Transmission far fiom peak

Resulk Location

(" Create new Region Name

(& Source Region Name +(code)

¥ Remove Primary Region from display

[Sasub New Region Name

The over correction has been minimized and the Cl 2s peak remains.
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Manipulating Spectra - Zoom and Pan

Zoom enable Zoom Toggle

AW

|area | Pesk | AutoFind | Tools| A | [p | B¢ | By = 2l &

The (Zoom Toggle) icon provides a toggle between displaying the full spectrum and the
expanded spectrum. To zoom in on a region of the spectrum follow the directions that
follow.

Z00M

A zoom box can be defined using the mouse.

Click and hold the left mouse button at the upper left corner of the area to be expanded.
Drag the mouse to the lower right direction until the area of interest is enclosed.
Releasing the left mouse button now displays the expanded area.

The Zoom action can be repeated.

To reverse the Zoom left click and hold. Draw any size box from lower right to upper
left. When the mouse button is released the display will return to the initial state.

The Zoom window can be moved along the spectrum in the X and Y directions.
Depress the right mouse button and drag the window to the new location.
This provides a convenient way to scan along a spectrum looking for small features.

530,

s Outline of Zoomed area. ;
2.2 :
2K |
1.8K 5
16K i
1.4K |
1.2 :
% 3 :

1K o o i
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=t ""\ ' a & Endhere |8 5= :
s - =gt} i

800 o 3 l l g |
400 MW&M T A :
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After zoom

1.5K
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;gg o "(&Ma"vf“n#v"\f&vwW\l,h.qh,\,fp,w‘?ﬂ‘w\,arw\ﬁ'-/wm'wgkvM"'.M"""““’_v““”'“*““n’\""f"'r“v'J AN
200 '

“=Ca2p

500 480 460 440 420 400 380 360 340 320

The (Zoom enable) icon can be used to restore the zoom function if it becomes disabled.

If you are using a mouse with a “page up/page down” wheel between the right and left
mouse buttons this function will step the spectrum up and down within the graph. This is
useful to set the minimum point of the spectrum on the X-axis. This produces the
equivalent of a background-subtracted spectrum.
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PEAK FITTING

Click on Peak.
In the Measure Peak dialog box choose the appropriate background type, establish the
background end points and then click on Measure.

| Graphics Viewer | - [Of x] l
| Ele Prnt... ‘
Current 5 File[C:AP Files\ESCAVB\da [|ProiDAK Exper:Au on Fe + 77 |Reciperdu Func:HiRes Op:Administrator |
Rdd| fiic \Progenfis - lHegn:Z CBE/LBE:286/276 |Width:20 Ti/Sen10 Spot:200 ;
# A Quickie st M Vd 7 v
= DAK - File ~| Shit O Choose
; (-}&u Experiment Comment 01/18/2002 f Z1 ICrossSec appropriate
_ ment 01/18/200; | ‘ ‘ background.
Click on Peak. |lwoiqs000 —| 1 Inc |XPS Line|Peak ID O g
= <5y [ Bac(liw_ound ’
Ll \ . | [ |«]} [SAreas A Peaks A Composiion 7 ¢ s Ekl \ 1
V 1 1| Shiley | |
ind | ‘ | B | Fal || Document ~ ‘
Gt L 410 K B (g b == Chemical Shit Shilt Offset :
| a0 |
Proj Name: [DAK _Meagure | |_Apob | po2 442531
Exp Name: |Au or ~ |
' Exp Desc: IEﬁDEl "
5 |
Define Regn]
Regn2
background. e
Regn3
I Regn3
900 2 | |
800 l————- il I |
400 W "MW"'W‘/V [ Pin Middle Position & :
2959 2939 2919 2899 2879 2859 2839 2819 2798 2779 i ‘
4] | G ;
|dle €V:285.94 , Counts: 1451 C1s Eudpl Gd4pl Kr3s Ru3d3 Sea Tb4p3 Th5s [
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The MEASURE button will transfer that portion of the spectrum defined by the baseline
endpoints to the Peak Fit Window.

[

I [a] 13

2920 80 2900

Peak Fit — Edit Peaks

7890 2880 2870 2860 2850
BindinaEneray

Cancel

2840 2830
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Click near the center of each component peak. This will draw boxes that show the peak
amplitude, center and a FWHM estimate.

A menu of the peak parameters appears below the spectrum window.

Right click the mouse for a menu of peak fitting controls and shortcuts.

[ Regn2 =[Ol x]
290,68
: 737
Menu Available
after Right y
Clicking in the
Spectrum
Delete peak PkO1
Delete all peaks
Position shortcuts »
Width shortcuts »
1.0 Height shortcuts >
Gaussian shortcuts  »
Asymmetly shortcuts  »
J\/\/ i/\/ '
AV‘A' - R SN
2950 2310 2300 269.0 266.0 287.0 286.0 2850 2640 2830
BindinaEneray |
Peak ID 3? ICenter I ﬁjll\/idth I &7 IHeighl I & l"/.AsymmehyI &% ]ZGauss IAl
1 PkO1 @y 286.24 oy 110 @y 952 & o & 8o 1€
2 Pk02 oy 28814 @y 110 @g 205 o & 80 3
3 Pk03 oy 289.73 @y 110 =y 148 &0 & 80 2¢
KN i3
@ Edit Peaks C Display Peaks Cancel | Save | BeginFit |

The cursor can pick up the midpoint handles of the boxes used to define the peaks and
move the amplitude, left side or right side.

The location of the boxes can be also be changed by placing the cursor inside the peak
then click and drag.

Peak parameters may be individually constrained and unconstrained by clicking on the

“lock” icons left of the parameter value. This will also display a menu of constraint
options.

Constraint options

after clicking on [ gg [widh [ & [Height [Area

- lock icon 2.30 o5 1250 @0 @ 80 8049.35
2 PROZ 282.52 261 @ 0 ,51}, 80 1687.13
3 P03 oy 284.69 E'f,‘ns,,amu ~|l a5 130 & o & 80 826.325

¢ Edit Peaks " Display Peaks

Cancel | Save J Begin Fit J
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Click on Begin Fit.

[gﬂcgnz S [=] B4
29145 |
g0 |

e DA
1.0
/\,m/\'\/\\
| e e
2915 2910 2905 2900 2895 2090 2885 2860 2875 2870 2065 2850 2655 2050 2845 2840 2835
BindingEneray : -
Peak D g[[canta« [gﬂ\wdlh |gg9|Heag»: (gngAsymuylgz[zﬁm [Area [
1 PkO1 oy 28624 5 1.6 oy 812 o & 80 17732.4

2% PkO2 oy 28774 oy 128 l{j’ 242 @5 0 @, 80 5398.72
3 PkD3 g 289.74 @) 129 oy 126 @] 0 & w0 2797.93

@ EditPeaks € Display Peaks Cancel |

Save
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Begin Fit.



[ =10/x]

/

/
1.0 /\‘ /
o~ /

is R
[) )APL_‘\QVQ-\\\/V /\\}r)f,/ /ﬁ\
R -

T
) e
Edit Peaks e '\
//291'.0 2900 289.0 288.0 787.0 286.0 285.0 784.0 283.0

o
Binding Eneray

g? ]Cenler l & IWidth J & I Height I & IZAsymmelryl & IZGauss lArea I
g 206.09 ES’ 1.70 oy 794 & o & 80 23303.8
2 PKk02 oy 287.72 ay 211 @y 183 & o & 80 £646.93
3 Pk03 @y 289.86 wg 141 @9 139 & o & 80 3388.84

Edit Peaks & Display Peaks Cancel | Save ” BeginFit | [Chi square was 1.58

Peak parameters may now be adjusted in order to optimize the peak fit.
Click on Edit Peaks, make necessary parameter changes, and again click on Begin Fit.

Upon completion of an acceptable peak fit click on the “Save” button. This will save the
spectrum and show the component peaks in the Spectrum Viewer.

“Save” also saves the peak parameters and displays them in the Peaks spreadsheet of the
Data Notebook.

In order to make the peak fit area values available to the Composition spreadsheet in the
Data Notebook use the Element List to label the peaks and Enter “Y” for each
component peak in the Inc column.

In order to make survey and/or peak areas available to the Composition spreadsheet
assign the peaks in the XPS line column (use the element list box for assignment)
and place “Y” into the “Inc” column of the appropriate rows of the “Areas” or
Peaks” spreadsheets. Hit the “Enter” key.
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|| Bl Print...

e Prci DAK Evperii2a Recipe:Pho: FuncHSen OpAdmiistisior  |Dave:11/23/2002  |Cycler]
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& Shiley
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500
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o £7= b ek I I~ Pin Middia Position
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With Y entered for each C (1s) peak the peak compositions are now available in the
Composition Table.

ProjDAK
Regn:8

Exper:11-23,

PT1:POS3 Width:50.4 Ti/Scn:5 Spot:800 Res NBR:4 eV/Step:0.4

Recipe:Phos IFunc:HiSen Op:Administrator Date:11/23/2002  |Cycle:1

]repeal test of PT functions

|| File ~| shift 5.04
z4 1

1 XPS I.:l.nelld] ed Belﬂorl LrealSen v lAtu- %

2 284 603 110.495 1.00 588M

3 C 13 285.886 56.960 1.00 30333

4 Cils 286.896 20.331 1.00 10.8

g Select Composition I
7 T

4] » [\ Areas A Peaks A\ Composition 7 I

The REGION LIST in the DOCUMENT CONTROL window can be used to review the
peak fit results. As various REGIONS are made active the spectrum will be shown in the
SPECTRUM VIEWER, the peak fit curves will be overlaid on the raw data and the
peak fit data will be displayed in the PEAKS sheet of the DATA NOTEBOOK.
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Move the cursor near the bottom of the peak identifier until a hand icon appears.
The Change Annotation Properties window will appear.

Caption: |.C.CH,
Text Alignment: Flenter
Color: IBlack

Angle: 'Normal

Ll Lef Led Lo

Font; [Times MNew FRoman
Pitch: |2
Effects: [B old

Kl

Delete

&=

Done

Use these tools to place captions or other labels onto the spectra.

‘AreaijPeak Auto Find | Tools | A : ‘%f -Eé 7 |||. G—l
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Print and Paste operations

The Print command opens Print Designer, which offers a set of tools to enhance data
presentation.

Cusrent Soun [CA\Program Fles\Esca 2000\exarples.  |[DperatorAdmirishator D= 3/20/2001 Cycl=1
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O1s | 0O1s 532.407 2.93 720.344 36175 |
24K Ca2p 348187 5.07 36.529 1.834 E
2.2K Cls 284597 1 991.924 49813 ':
} " Siegp 103.531 0817 226.184 11.359 |
4 gK Zn3p 90647 2.828 16.317 819 E
s 1.6K : ; : Cis ‘ E
£ 14K 'E
3 12K !
O K ZnaorNaa & !
@ @ 1
800 W‘M\l , T 4[ B :
600 3 ‘ 8 2|
[ = i 1
400 ‘ N o |
200 ‘ S ey N e l E
550 500 450 400 350 300 250 200 150 1li\0 50 0
BINDING ENERGY - EV
4| »\ Presentation A SpectrumData_/ |

63



Print and Paste operations — Print Designer

The Print Designer tool set.

1L

Cinp

h!
Vil

— —

Include
Composition
Table

Customize
Table
Properties

Design header
and change
layout

Customize Table Properties

Print Designer Preferences R x|

Chart
Settings For [V Auto Generate Background colors Eglulmns lncludedo -
1 .‘ - 0 rder
| @ Pk | - HOBERLEO o .
s e s | !.IID..DD! ConBe 5
‘ Composition || " Transparent B D - l__‘] D . D . D‘ i 3
| € Match Chat .DDDDL—JD Fwhm 4
Apply to Bath l e BEOECOCOOEC |Gauss 5
‘ se specific OOI; ‘.......- Assmy B
Group% &
Feak BE Fwhm Area AccumTime 0
Atomn% 0
ChemlD 0
Font: MS Sans Serif, 10 pt, normal Font... l ChemShift ]
Eyvn n
Changes made here will take effect the next time the print utility is invoked. l 0K l Cancel

Settings For. At the beginning of a session with the Print Designer Preferences you must
select the Table that is being configured. Select either the Peak Fit or the Composition
Table.

Auto Generate. Check the box to include a table when the Print Designer is opened.
The table selected depends on the table showing in the Analysis window when the Print
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Print and Paste operations — Customize Table Properties -cont

Designer is opened. If the Peak fit table is showing then it will be copied to the Print
Designer. If either the Composition tables is showing then the it will be copied.

If the box is not checked the (Include Peak fit) or (Include Comp) icons can be used to
copy one of the tables to the Print Designer. Again the table to be copied must be
showing in the Analysis window.

Background. The background for the Comp Table or the Peak fit Table can be chosen
form the color chart or set to match the spectrum background. The spectrum background
is inherited from the Graphics Editor in the Analysis Window.

The transparent mode is not operational.

Columns included. This tool allows the selection of the parameters displayed in the
Table and their order of display. Enter a <0> in the (Order) column to not display a
parameter. If you set a parameter position to <0> it will remove the parameter and move
all remaining parameters to the left. For the parameters you want to display enter an
integer that represents the column display position for that parameter. If you enter a
number that exist it will insert the parameter in that position and move all the remaining
parameters to the right.

Font. The font tool provides the standard Windows font controls.
Note: After changes are made using the Customize Tables Properties dialog the

Print Designer must be closed and then the Print button on the Toolbar of the
Analysis Window must be clicked to show the Print Designer changes.
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Print and Paste operations - Design header and change layout

The Print Designer is built on a spreadsheet model. The full spreadsheet designer is
available to compose the layout of the imported metafiles for the Spectrum and the Table.
Cell programming is used to construct the header. Enter labels in cells and then imbed
the corresponding program variables in the adjacent cell. Standard cell formatting is used
to create the header cell boarders and other enhancements.

Select the (Design header and change layout) icon to open the VCI Designer.

E# I Formula One Workbook Designer

File Edit View Insert Format Tools . ’
] [ rogram variable

RS 0 2 J

| /

D3 I=pr0ject

Project: Ia .l Acquired: 342072001 6:31:08 PM by Administrator
Experiment: ey for test Description: short scan

Region: 2 Res: 4 Etch Time:

ScnsiTime: 1 Cycle No.:

l Label |

The grids are shown by opening the sheet formatting dialog and checking the Gridlines
check box. After editing the header turn the gridlines off and exit the VCI Designer.
To open the Format Sheet dialog select the Format menu > Sheet > Properties.

Format Sheet s X|

General View |Edit | Selection |

Sheet and Data

| [ Foimulas [~ Row Heading
| ¥ Gridlines I Column Heading
‘ [V Zero Values
- Fixed Rows: Sheet Limits:
| [sa¢1:3M3a4
Fixed Columns: View Scale:
| oo =

[ o ] Cance||

To print long tables the sheet limits need to be extended form $44 to $38.
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Print and Paste operations - Design header and change layout — cont.

Project: a Acquired: 3/20/2001 6:31:08 PM by Administrator
Experiment: survey for test Descrigtion: short scan

Region: 2 Res: 4 Etch Time:

ScnsfTime: 1 Spot 4 Cycle No.:

O1s
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=
R

Do
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The table is a metafile object that

YPSline AdjedBe CrossBec Nor E=ar can be placed any where on the
O1s 532.407 293
Ca2p 348187 507 spreadsheet.
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Si2p 103.531 0817
.Zn 3p 90.647 2.828_

Close the VCI Designer and move the lower boarder of the Print designer window.
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Print and Paste operations — From Print Designer

B 2| 25 | | £

Cmp || argh!
p ——— !
Print Print Setup Copy to Restore orig.

Clipboard settings

Before printing bring the bottom of the window up and the right side of the window in to
leave a small white space around the part of the form you want to print or copy to the clip
board. The print object that is transferred is the size of the window. This object will be
centered on and scaled to the page. Strange distortions take place if the window is left
too large.

Project: a Acquired: 3/20/2001 6:31:08 PM by Administrator
Experiment: survey for test Description: short scan

Region: 2 Res: 4 Etch Time:
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Print and Paste operations — Spectrum View Window - Clipboard

L

| | e | | | | = |
| Area | Peak | AutoFind | Tools | A N4 1 ap Al | R

O1s

2K

COUNTS

1K ZnaorNaa

500

500 400 300 200 100 S0 |
BINDING ENERGY - EV

The above graph was copied to the clipboard and pasted into this word document. No
scaling or readjustments were necessary.
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Print and Paste operations — Spectrum View Window — Print

—

| | et | | R -
[ Area | Peak  AutoFind | Tools | AlDp ‘ glj ! j y

Il ESCA Previewer

=10l |

Pginler:lHP DesklJet _{I Printer Setup... Print JI Close I

; Paper Orientation: | |
| " Portrait (|
| & Landscape ||

[ Margins [%)

Reset Maigins l

IV View Margins

Detail:

|

| More Normal ||
|

[ ] I
| [d [»] |

v Proportional

|
|
|
|
|

This print setup provides Portrait and Landscape print, margin control, printer selection
and Printer setup for the selected printer.
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I- Area | Peak | AutoFind | Tools | A % By | = 1 n ®

21

Chart l Series ]
Series General ]Axis ] Titles ] Legend] Panel I Paging] Walls ] 3D ]

2 x|

i Copy to Clipboard J

‘ Export TeeChart

[ Format
- as Bitmap (BMP)

as Metafile PWMF) < To Fi
Save ToFile...

O e

as Enhanced Metafile (EMF)

as * TEE file (TEE) | Close

Yy

as JPEG (JPG]

\ 4 —

| = 5 | (% Both

Help... I Close l

The TeeChart Export tool in the Graphics Editor provides a wide range of export formats
for the spectrum. The Enhanced Metafile provides a format that can be edited in Word,
Power Point and Paint. The frame was added and the line labels formats changed.
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Print and Paste operations — Comp and Peak Tables

Iﬁperator:Administrator IDate:3.-’20f2l'JU1 ICycleﬂ
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- ID Print Setup. .. ; ?
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o
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|| Print Preview O] x|
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Slp jlickxl]
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The print preview button, in the File menu of the Spreadsheet window, provides a print
out of the table. The Area, Peaks and Composition Table will be previewed depending

on which one is displayed.
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