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TOPICAL DESCRIPTION OF SOFTWARE
In the following sections, topics of operation are discussed in alphabetical order
1. Calibration and Setup
a. Introduction to applet 13
b. Outline of steps 14
c. Hardware configuration 14
d. Software configuration 15
e. Establishing starting calibration values 17
f. Run DAC to calibrate BE span 19
g. Run Detector Width Calibration 20
h. Run V1 curves 21
i. Signature correction 22
2. Database Functions 25
a. Creating a new database 26
b. Get recipes from another database 27
3. Depth Profiles 29
a. Creating a new database 26
b. Get recipes from another database 27
3. Depth Profiles 29
a. Open the depth profile table generator 29
4. ESCA Control Panel 31
a. Unscanned mode 31
b. Scanned Mode 32
c. Quick survey 33
5. Experiment Names as part of the database structure. 35



6.  Graphics controls

a. Chart editor 36
b. User Preferences 38
c. Print Utility 39
d. Spectrum color 41
e. Clipboard 41
7. Motion Control
a. Angle Resolve and tilt stage setup 42
b. Enable/Disable Buttons 47
c. Home controls 47
d. Mode control of the Joystick buttons (6K4) 48
e. Panic Button 50
f. Position Table Setup 51
g. Rotation 54
h. System Configuration (GPIB, 6K4, disable axes) 55
i. Units, coordinates 56
i. Velocity Setup (GPIB with 2100 Indexers) 57"
8. MRS Tables 58
a. Construction by selecting and editing Functions 59
b. Templates 62
c. Run Controls 63

Software conventions

1. When text boxes are White they will accept data entry.

2. When text boxes are Blue they are read only.

1. YY UICLL LOAL DUXACS dIT YV IILE UICY WIIL dCCCPL Udtd enLry.

2. When text boxes are Blue they are read only.

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

4. Buttons that are Green indicate something is turned on.

5. Buttons that are Yellow indicate something is turned on but temporarily not in

a useable state.



New Capture Desktop - Experiment Mode
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A Quick is no longer available. There is no requirement to create a recipe. When in
Experiment Mode, simply edit the MRS table to create a parameter set for the next data
acquisition. The MRS table will be stored with the data.

The Experiment Tree shows the past experiments. Selecting an experiment will recall the
stored MRS table. You have four options:

The Experiment Tree shows the past experiments. Selecting an experiment will recall the
stored MRS table. You have four options:

Run MRS table with a new Project/Experiment name.

Modify MRS table and run with new Project/Experiment name.

Overwrite recalled Experiment.

Save MRS table as a Recipe. To save MRS as a recipe use File menu, Save
As — Recipe.

P

The Clear button provides a quick way to start a new MRS table. Don’t worry about the
existing MRS table. If it has been run it is saved. All MRS tables saved with
experiments have the Recipe name “None”.



New Capture Desk Top - Recipe Mode
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To create a new recipe just Clear the current MRS table and then compose a new table.
l = o
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To create a new recipe just Clear the current MRS table and then compose a new table.
Then to turn the MRS table into a Recipe:

1 Go to File menu and select Save AS - Recipe
2. File out the Category name, Recipe name and description.
3. You can browse to an existing Category and then edit the Recipe. This provides a

fast way to add Recipes in a sequence.



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

wm Review Source Information - EXPORTER

[ Active Experiment in Capture Viewer ——————— —— ——

Source Project Ia

Source Experiment Is__ur_vey for test

’ Experiment Description IShC’" scan

— Region Contiol for Active Experiment———————— e

I e
i E xperiment Description IShc’" Sean
‘ - Region Control for Active Experiment e

" Only visable regions

i~ Export Format

Cancel VAMAS EXCEL I Fakedata

3. Choose All regions or Only Visible regions. Select type of export.



Export of Raw Data — 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.

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.
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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.



ESCA Control Panel - Replacement for A Quick
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The ESCA control panel is used for direct access to the spectrometer.

You may change a setup condition and hit start even if a scan is in progress. The scan
will automatically abort and restart. The Time/Step can be changed. If scanned is
checked “Capture T” provides an estimate of the total capture time. The top row of
controls will change the state of the ESCA when the control is clicked. The eight
controls in the frame change state when the Start button or Enter Key is hit.



Motor Control Panel — GPIB Interface
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1. Configure Motors:
a. Set type of motion control interface
b. Tum on/off individual axes.
2, Velocity Setup:
a. Set velocity of individual axes.
3. Home Controls
a. Set XYZ: Set current XYZ position 0,0,0
b. SetR: Set current R position 0
c. GOTO XYZ: Return to XYZ =0,0,0
d. GOTO R: Return to R = 0 or 360
4. Rotation
a. Cont. Starts continuous rotation.
b. Stop Stops continuous rotation.
5. Panic Stops all motion and disables Motors.
6. Motors:  Green means Enabled. Yellow means computer control. Red
means Disabled.
7. Units:
J. ranic SIops all motion and disables Motors.
6. Motors:  Green means Enabled. Yellow means computer control. Red
means Disabled.
7. Units:

a. XYZ: Set scale system to MM, Inches or number of steps.
b. Rotation: Set scale system to Deg, number of steps or tilt.

~¢. GOTO or Get * IF number is present in any white box then motors

will move to position. If all boxes empty then computer will get current
position. This is useful after Joystick movement of stage. * denotes that
the Enter Key will produce this function if form is active.




Motor Control Panel — Ethernet Interface
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The Ethernet interface and 6K4 controller allow for use of a USB Joystick. The Joystick
button has three states:

Green — Enabled

Yellow — Motion under computer control

Red — Disabled. This secures the motion system from accidental input while
running a position table.

The button labeled “Joystick Buttons™ controls the state of the remote buttons located of
the joystick. Two buttons can be set to update the home positions or to cause forward or
back stepping through the position table. The state is toggled between these two
functions by this button. The message box in red with yellow letters describes the current
state.

It will be noticed that one additional difference between the GPIB/2100 Indexer system
and the Ethernet/6K4 system is the speed of operation. The Ethernet communication

provides real time position information during the motion of the stage. The blue read
only boxes post the position in real time.

provides real time position information during the motion of the stage. The blue read
only boxes post the position in real time.

Page 51 for Position Table Setup
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Position Table
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Steps to set up Position Table:

1. Tool Bar > View > Motion Control Pnl
MRS Table function > PT M > Table Name (Default in this case) > Design
Button.

3. Table options:
a. Create a new table, Clear the displayed table, Delete the displayed table or

a~s  araasw s A vensaw deesaw vavaxT - A & ava - A BTV L TULLLWY (LS viG UL P A \./u«)\l} - Ll\.n).lsll

Button.
3. Table options:
a. Create a new table, Clear the displayed table, Delete the displayed table or
Save and run table.
b. Create a table of positions:
1. Learn positions using joystick.
ii. Move to positions using control panel, then transfer to table.
iii. Numerical entry directly to table.
c. Table Row controls
i. Add row
ii. Delete row
iii. Move row up
iv. Move row down
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4. Review of positions.
a. Select “numbered” buttons at end of Row. Stage will move to position.
b. Select Step forward/Step Back buttons on Table Form.
c. Select Step forward/Step Back buttons on USB joystick (6K4 controller).

5. Assign recipes
a. Select Recipe mode. Click drop down box for each row. Assign Recipe
from list.

It is very important to step through all positions before running a table. We have noticed
that the positions will not be the same on the first pass after learning. However, as the
positions are reviewed buy stepping through them in order, it is easy to refine the stored
coordinates by using the joystick learn button. The row cursor automatically follows.
This usually stabilizes the learned positions.

As the positions are reviewed, be sure limit conditions are not displayed. During the
running of a position table a limit condition will keep the stage form moving to the

correct position. You will be notified if this occurs.

To run the position table:

L. “Save and Exit” the position table
2, Enter the Project, Experiment and Experiment description information.
3. Select the Run (from top) button

During the collection of data the MRS table will display the individual MRS tables for
each position. The Experiment Name window will display:

Your Experiment Name:POS X where X is the position number.

For more details on Position tables See “Position Table Setup” pg 51

12



Calibration and Setup — Outline of steps

It is very helpful if the calibration parameter values, from the previous
software, are available. IF you are upgrading from ESCAVB without a
change of operating system these steps are not required. If a new operating
system was installed then proceed with calibration.

1. Configure the registry entries for the ESCA system hardware.

Configure calibration parameter values that were used in previous software. If

these are not available then develop a rough set of starting values.

Run DAC to calibrate the span of the BE scale.

Run Detector Width to calibrate the detector and set the absolute BE.

5. If the ESCA Instrument has a V1 (lens focus voltage) supply in the
Spectrometer Power Supply that is digitally controlled then run V1 calibration
curves.

6. Return to the main program and set up Signature correction.

pall

Calibration and Setup — Hardware configuration

Use the main tool bar and select the Settings menu. Select Capture Settings.

| Fle View | Settings Help Exit
| 5 A2 s -
}D g 21 Set System Registry Defaults

Capture Seftings o

Edit Scofield Table
- RECiDB ESCA
* Experime zﬂ L::p R
iy reate a new Signature file
= Default -
Temp
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Calibration and Setup — Hardware configuration - Detector

Select the Detector Tab in the Dialog. If a valid signature file is available then check the
Signature Correction ON box. If this is a new installation then see Signature Correction
section below.

If the “Signature file could not be loaded” message was displayed during the startup of
the program check the Signature File Path. The sig.txt file, that holds a valid signature,
must be available. The installation will make a dummy sig.txt file that makes no
signature correction. It is loaded in the ESCA 2000 folder. To use this default file make
sure the path points to the ESCA 2000 folder. If you set up a custom folder then enter
the custom path statement in the Signature file Path window.

The Dither box should be checked if a 2502 fast detector and 2503 buffer memory are
used. Ifa 2401 Position computer is used do not check the Dither box.

Horizontal Linerization is not available in this release.

w._Capture Settings = -10] x|

Detector X-Rays |  Spectiometer |
i
i

[~ Signiture Correction ON )
|
C:\Program Files\ESCA 2000\sig.txt ;

i
| Signature File Path:
[~ Dither

[ Horizontal Linerization

§ Cancel {
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Calibration and Setup — Hardware configuration — X-Rays

Standard settings for a Monochromator system.

cCaws>

Source Type: Al

Filter: Monochromator

Reference Energy:  1486.6 is provided as the accepted value
Please select the type of X-Ray gun controller

Note: “Other” is used for X-Ray guns that are not controlled from this
software. The VG 8730 can be controlled using the 8702 L/S.

w, Capture Settings S - - 10| x|

Detector X-Rays ‘ Spectiometer |

|
Source Type [ v| Reference Energy |1435.5

Filter |Monach(omakol v| Spot controller 8702 Spot v| '

Satellite Subtraction Parameters

Satellite Offset Amplitude  Filter Transmission Fraction
‘ Near Pk Far Pk ‘
‘ [
[ |
LCancel Update
LCancel Update

Non-Monochromator Systems

A.
B.

Select source Type from list
Select None or Foil.

None will establish a list of satellite peaks with full intensities as specified in the
literature. Foil will allow adjustment of the satellite intensities. This is an empirical
process. We assume the satellites are attenuated by the window foil. The Filter
Transmission Fraction is the Transmission for the satellite peak compared to the Primary
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peak. The Transmission Fraction can be specified for the satellite nearest the Primary
peak and the satellite farthest from the Primary peak. A linear variation in transmission is
computed for the intermediate peaks.

The Filter Transmission Fractions are determined by collecting a spectrum and then using
the Satellite subtract function in the Tools menu found at the top of the spectrum display
window. Adjust the Filter Transmission Fraction for the Near Peak until the subtraction
produces a smooth baseline in the region of the near satellite. Then adjust the Filter
Transmission Fraction for the far peak. You may need to iterate the setting a few times.
Your final Transmission values will be saved with all spectra at the time of capture. The
satellite subtraction can be performed in the Capture program or the Data Analysis
program.

Refer to Satellite Subtraction in the Data Analysis section under Manipulating Spectra.
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Calibration and Setup — Hardware configuration — Spectrometer

w, Capture Settings

Detector I X-Rays Spectrometer ] |
\
| |
! Spectrometer Power Supply |§701 87018 _'J l
| |
 LensType RP(obe __'_J ‘
?
|

‘ LCancel Update ‘

1. Select the type of spectrometer power supply from the drop down list.
2, Select the type of lens from the drop down list.

If the Spectrometer Power Supply entry is changed then you must exit the Capture
Application and re-start it so the instrument interface and be re-initialized. You will be
reminded of this requirement when the Capture Setting Dialog is closed.

Updating the Registry

If vou Cancel the dialog or use the “X” button. none of the chanees made dnring vonr
Updating the Registry

If you Cancel the dialog or use the “X” button, none of the changes made during your
session with the Capture Setting Dialog will be saved. You must use the Update button

to save your changes. The dialog will close after the Updates are complete, so it is
convenient to make all desired changes before Updating.
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Calibration and Setup — Calibration Parameters

To enter calibration parameters into the registry open the Set up ESCA applet.

H File View Help ] setiings Exit
D) & 45 | Set System Reglstry Defaults
Capture Preferences

rator
Edit Scofield Table
" Recipe Sabin ESTA
* Experiment S LEaaCa
e Create a new Signature file ]
222 Default

) Temp

Set Up ESCA Applet.

.XI'robc Spectrometer Setup

Acquisition | Configuration | Detectoiwidth | DAC | V1 Cuives |

Spectrometer Control Panel

SlanAccumulalionI Data ‘
CenterBef_—_ = '”22‘3,}
WindowWidth 20
NumberOfPoints 129
Nscans | Nreads 1 |
Resolutionh v 9
Scanned |
HorizLinearization T {
Dithered I |
Signature ™ o
lay Mod — — — —
tyny Mods CountRate ReadID Scans Secs/read Secs
BindingEnergy 278
Resolution|1 v | BindingEnergy {Filtered Counts iNew Counts
Vr
\|/J1| Mod : oo
i CountRate ReadID Scans Secs/read Secs
BindingEnergy 278
ResolutionlI v BindingEnergy {Filtered Counts iNew Counts
Vr
A%
Vi long
V1 long

pass energy |

[~ Collect Data Read Once

FilterCoeflicient 0]
Accessories

XraleFlayﬂl]l] v| @ Operate ;
|
|
\
|

Apertura‘None 'l

FloodGun I

lonGun [

Interlock
Accessoryivask Ox0
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Calibration and Setup — Calibration Parameters

The calibration parameters are entered into the Configuration Table
located on the Configuration Tab.

Acquisition Configl{fliun ] DelectorWidlhI DAC ] V1 Cutvesl

configuration are dis'played below. You may edit them but
anent until the commit button has been pressed.

‘Regislry entiies contro
changes will not become

Refresh i
N\

| Entry e | Type | - Notes
BufferMemoryType 2412 String  Type of buffer memory board. Must be 2412,
interruptNurnber 5 : errupt number used by buffer memory board
GPIO12Base 640 Configuration tab used to communicate with the buffer memory
GPIO13Base 704 DYVORDTU Fort used to communicate with the analyzer contrg
GPIO14Base 768 DWORDIO Port used to set the accessaory hits. ‘
SpotType 1 DWORD Not used at present l
CtI12Null 0 DWORD Controls logic of strobe handshaking bit.
Ctl13Null 16 DWORD Controls logic of strobe handshaking bit.
Ctl14Nult 16 DWORD Controls logic of strobe handshaking bit.
SupplyType 0 DWORD0=8701, 1=8701b, 2=8724
SupplyRange 1 DWORD Applies to supply type 8724 anly: 0=Range-1, 1=Rang|
MsResSettleTime 12000 DWORD Settling time in milliseconds following a change of ang
DetWidthRes1 3.500000 String  If detector coefficients are missing, this value/128 is u
DetWidthRes2 7.000000 String  If detector coefficients are missing, this value/128 is u|
DetWidthRes3 13.600000 String  If detector coefficients are missing, this value/128 is u|
DetWidthRes4 20.000000 String  If detector coefficients are missing, this value/128 is u||
DetWidthResh 1.500000 String  If detector coefficients are missing, this value/128 is u
PassEvRes1 30.000000 String  Not used at present time. ‘
PassEvRes2 50.000000 String  Not used at present time. “
PassEvRes3 100.000000 String  Not used at present time.
PassEvResd 150.000000 String  Not used at present time.
PassEvResh 15.000000 String  Not used at present time.

After entering changes to the values you must select the Commit button to wite the
changes to the registry.

Type 5000 for the MSResSettleTime. This will shorten the wait time when the resolution
Atter entering changes to the values you must select the Commit button to wite the

changes to the registry.

Type 5000 for the MSResSettleTime. This will shorten the wait time when the resolution
is changed from 12 seconds to 5 seconds.

If you have calibration values from the HP workstation (9800 series) then one adjustment
to the calibration values is required. For each Resolution correct the pass energy. Use
the Detector With for the same Resolution as the Pass Energy.

New Pass energy = Old Pass energy + (Detector Width)/2

If you are upgrading from the DOS Vectra software or have installed a new operating
system then use the pass energy that was previously used.
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Calibration and Set up — Calibration Parameters cont.

Make the following entries to the Configuration table if data is available.

Entry \ Value | Type | =
DetWidthRes1 C Sty . ts
Det\WidthRes?2 7.282356526540s sy Use Existing Detector
DetWidthRes3 15 stk Widths if available. s
DetWidthRes4 21 String  If detector coefficients
DetWidthRess 1.45 String  If detector coefficients __|
PassEiRes] e D‘/Enter Pass Energies as fin
PassEvRes?2 59.32277305557 St Siicsssd aboveg J tin
FassEvRes3 113.5646445856E Sthw, — tin
PassEvRes4 166.5961771421C String Mot used at present tin
PassEvRes5 12.8 String Mot used at present tin
SensitivityExpRes1 0 Strj hlmoaoli L=iag pe
SensitivityExpRes2 0.700 Enter Sensitivity Exps | pe
SensitivityExpRes3  0.700000 only if special values pe
SensitivityExpRes4  0.700000 St| have been established. | pe
SensitivityExpRes5  0.700000 Stri pe
V10ffsetRes1 j —4he \
V1 OffsetRes? 84 V1 offsets and Slopes  |a \
V10ffsetRes3 142721457 for 8701B or 8724 e\
V10ffsetRes4 226855499 only. Note values for e
V10ffsetResh 100.000000 St| VI curve setup. e\
V1 SlopeRes1 0.423228 Stritgy e’
V1SlopeRes2 0.442913 String  Used to calculate the M
V1SlopeRes3 0.492126 String  Used to calculate the M
V1SlopeRes4 0.545024 String  Used to calculate the \ v |
V1SlopeReshH 0.500000 Strin he A
DeltaEvSpot1 0000000 cad DeltaEvSpot r
DeltaEvSpot2 0.0000 depends on crystal r
DeltaEvSpot3 0.000000 Strirl adjustment. Do after |vr
DeltaEvSpot4 0.000000 Strir]  all other adjustments r
DeltaEvSpots 0.000000 Strin r
XyzMotorsOn 0 G— — tin
RMaotorOn 0 Motor parameters, tin
UeltaEvspotd U.uuuudy all other adjustments r
DeltaEvSpota 0.000000 Strin r
XyzMotorsOn 0 tin
RiatorOn 0 Motor parameters, tin
RCode 1108 all 6, not used. Vit
XCode 1107 DWW evic
YCode 1108 DWORD Deterrines GPIB devic
ZCode 1109 DW( DAC for 8701 vic |
Cal_WV0_8701 40 ltar_|
Cal_WV0_300_8724  B40 Strins EE— | 1)
Cal VO _1500 8724 163.9 na;
Cal V0 3000 8724 80.000000 String—osETTUTraTTSTATE Yo lta
Cal_V1_8701 40.000000 String Used to translate volta
Cal_V1_8701 40.000000 String  Used to translate volta

20




Calibration and Set up - Establishing starting calibration values

If the above calibration values are not available then follow these steps:

1. Set DetWidthRes4 to 19 eV and the PassEVRes4 to 166 eV. Make these entries
in the configuration table and use the Commit button to register these values.
Leave all other values as shipped.

2. Setup a gold sample and be sure all supplies are on. Set the X Probe
Spectrometer Setup control panel as shown below and Start Accumulation.

If you are using a 2401 position computer then the dithered box
should be unchecked. For a 2503 Memory Interface check the
dithered box. This applies at all times.

xPruIJe Spectrometer Selup 4 HE] ﬂ
Spectrometer Control Panel Acquistion | Configuration | Detectoiwidih | DAC | V1 Curves |
Start Accumulation | Data |
CenterBe ﬁaﬁ Accum. BE readout
WindowWidth 50 |
NumberOfPaints. 100
Mscans | Nreads 1 - \ |
Resolution|4 - | °lf CBE 85 ' |
Scanned W WW 50 E
HorizLinearization [ 3 f
Dithered Nbr Pt 100
Signature ‘ Scans 1 |
| s i A e
Do i . Res 4 s Secs/read Secs
BindingEnergy 278 Scanned Checked
Resolution|[4 s _@!}Eii.\ X-Rays on — 600 spot
Vr  1042.068334 R,
\ | 794.8
Vr long 0x29b2b

pass energy 166.5961771
[~ Collect Data Read Once | |

FilterCoefficient 0 l
Accessories

V1 long 0x7c30 ‘

e v

[ Collect Data Read Once ‘

FilterCoefficient 0 l
Accessories

XraleFlay400 ¥| ¥ Operate
ApenureINone ¥

FloodGun [

lonGun I

Interlock ¥
AccessoryMask 0x0

This will generate a spectrum of the Au 4f. With the cursor set at the center of the 7/2
peak, read the BE at the upper right corner of the spectrum display.
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Calibration and Set up - Establishing starting calibration values cont.

3. Calculate the following:
New PassEVRes4 = 166 + (measured peak position — 84).
Enter the new pass energy into the configuration table and select Commit.
4. Set up following unscanned spectrum
Remove the check mark from the box titled “Scanned”.
Center BE = 85.8.
Window Width = It will use the Detector Width. No input needed.
Number of data points = It will use 128. No input needed.
Number of Scans/Reads = 200
Start Accumulation
After spectrum is accumulated, use cursor to measure separation between the Au
4£5/2 and Au 4f 7/2 peaks.
5. Calculate the following:
New DetWidthRes4 = 19 * (3.68 / measured peak separation).
Enter new Detector Width into configuration table and select Commit.
6. Make following entries:
a. DetWidthRes2 = (DetWidthRes4) /3
b. DetWidthRes3 = (DetWidthRes2) * 2
c. PassEVRes2 = (PassEVRes4) /3
d. PassEVRes3 = (PassEVRes2) * 2
These starting values will now be used in the automatic program to refine the
calibration.

mo oo o
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Calibration and Set up - Run DAC to calibrate BE span.

Acquisitionl Configuration] Detectorwidth DAC IV1 Cuwes]

; Deta

0

i Please insféll aclean Cu samble, turn on Kray guh vto 600 époi, push‘ ‘
“start button when ready. This module changes the DAC calibration
" constant to set the [Cu2p3/2 - Cu2s] energy difference to 810.08 e/, ©

The DAC calibration is very simple. Align the copper sample under the microscope.
Clean the sample with an Ion Etch. Then select start. The spectra will be displayed as
they are collected. The display window will provide information as the calibration
progresses.

L TNAY Mihnalan o 0N L2340 VA1 IA B N o 1 A 31

they are collected. The display window will provide information as the calibration
progresses.

The DAC calibration may fail to find the Cu 3s1/2 peak in the preset window. Small
errors in the DAC constant will cause large errors in the Cu 3s1/2 peak location. You
will need to provide an improved initial estimate of the DAC value. Run a 100 Ev wide
scan centered at 120 Ev and a 50 Ev scan centered at 930 Ev. Find the centers of the Cu
3s %2 and Cu 2p 3/2 peaks using the cursor. Compute:

((Cu 2p3/2 — Cu 3s1/2) energy separation / 810) * current DAC

Enter this value of the DAC into the configuration table. Follow steps 1 through 3 above
to re-establish the Au 4f7/2 line position to 84 Ev. Re-run the DAC calibration.
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Calibration and Set up — DAC calibration — cont.

The DAC calibration can leave the absolute binding energy far out of adjustment. It is
only attempting to set the separation between the copper peaks to the correct value.
Return to the acquisition tab and collect a scanned spectrum at the Au 4f peaks. Use the
following setup:

CBE 85 Res 2
WWwW 30 Scans 2
Nbr Pt 300 Scanned box checked

X-Rays on — 600 spot
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Calibration and Set up - Detector Width Calibration

Use the cursor to find the center BE for the Au 4f 7/2 peak. Find the value of
PassEVRes?2 in the configuration table. Calculate:

New PassEVRes2 = current PassEVRes2 + (measured peak position — 84).

Enter the new value of the Pass Energy into the Configuration Table. Make the same
calculation for Res 3 and Res 4 but use the Res2 value (measured peak position - 84).
Enter these two values into the configuration table. Select Commit to record all three
updated values to the registry.

Select the Detector Width Tab. Set the run conditions for Res2, Res3 and Re4 as shown
below. Select start. Watch the calibration proceed. If the calibration fails to find two
peaks it is usually because the peaks are not well enough centered in the window. Make
small changes to the pass energy as described in the paragraph above to center the peaks
and try again. This calibration sets the absolute BE for all pass energies.

Note: Increasing the pass energy moves the peaks to lower BE.

- Acquisition | Configuration DetectorWidth IDAC ]W Curves

Data l

0

o Stat I

Please install a clean Au sample, tumn on Xré}" Qun to 600 spot, push i
R L —
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Calibration and Set up - V1 curves

This calibration 1s only needed if the V1 supply is digitally controlled. The
V1 curves settings will have no effect on a model 8701 Spectrometer supply
unless the supply has a digital V1 upgrade. The optimum voltage setting
information may be useful for manual adjustment of the supply.

KPrube Spectrometer Setup =l
Acqisition | Configuration | Detectoiwidth | DAC V1 Curves | ‘
CountRale

Res 1 low ba-al 0.00 eV

V1 Start =

\

0 V1 End
|Ca|ihrati0n Title | Operaror— [Date |5/2972003 |
Spot jl100 jIReviewllnclude V1 Curve set-up parameters 1 Results
Test BE V1 Stat VI End VI Step / V1 max  Vrmax
FRES 1 Low BE v 84.0 700.0 875.0 250 13705
High BE 2 1100.0 180.0 3200 10.0 3545
RES2  LowBE v 840 7500 9250 250 1343.3
High BE v 1100.0 200.0 350.0 10.0 327.3
FRES 4] Low BE v 84.0 800.0 975.0 250 1289.1
High BE v 1100.0 2250 380.0 10.0 2731
RES 4 Low BE v 84.0 850.0 1100.0 250 1236.1
High BE v 1100.0 250.0 420.0 10.0 220.1

Run Test , [New Values Registry Values

Slope ilmercept Slope Intercept

Calculate RES 1 042  59.06|
. RES 2 0.44 84.02
Update registry RES 3 0.49 14272

RES 4 0.55  226.86
Laicuiawe | RES 1 u.42
RES 2 0.44
Update registry RES 3 0.49
RES 4 0.55

The V1 curve generator.

The object of running V1 curves is to obtain a set of parameters that optimize the lens
throughput for all binding energies. The voltage (V1), that is used to focus the lens, is
continuously increased over a range of voltages. As the V1 voltage is changed the
number of electron that reach the detector is changed. The goal is to set a start and end
for the V1 voltage ramp that produces a maximum detector signal away from either end.
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Calibration and Set up - VI curves — cont.

Each Resolution requires two V1 curves. All curves are created using gold as the sample.
The spot size setting does not affect the final Slope and Intercept values. It is best to run
with larger spots to improve the signal to noise.

The Check boxes, under the include column, control which curves will be run. The
button labeled “Run Test” will start the data collection. After all pairs, that have been
checked, are run use the calculate button to calculate the Slope and Offset parameters.
These parameters are used in the software to compute the V1 voltage as a function of VO
(retardation) voltage that will keep the lens focus optimized for all binding energies.

Review the computed values. The slopes and intercepts should increase smoothly and the
resolution number is increased.

Finally select the update registry button to make the new values take effect.
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Calibration and Set up — Signature correction

Return to the main Capture program

Select the Capture Settings dialog.

w, Esca Capture (C2\Program Files\Esca mdb)
File View | Settings Help Exit

0 D A:’ Set System Reglstry Defaults
on
Edit Scofield Table

& Recipe Set up ESCA
" Experime
Wate a new Slgnature fil -

o7 Performance test 5 —

s+ Position Table Blank
v+ Sarple Project

Detgftor X-Rays ] Spectrometer

[~ Signiture Correction ON

Signature File Path: E\P(ogram Files\ESCA ZUbD\sig.lxl

[~ Dither

I~ Horizental Linerization b
Area Peak AL

450 ll
!

400
350

Lancel Update

300

(7]

If the ESCA uses a Model 2401 Position computer then the Dither box should not be
checked. Check the Dither box if a Model 2503 Memory Interface is used.

Remove the checks from the Sifznature Correction ng arﬁi h]griﬁont:ﬂ linerization hox
1T the BEDUA uses a Model 2401 Position computer then the Dither box should not be

checked. Check the Dither box if a Model 2503 Memory Interface is used.
Remove the checks from the Signature Correction box and horizontal linerization box.

Enter the Signature File Path as shown above. This will stop the “Signature file not
found.” message that is shown when the program is started.

Select update and close the dialog box.
If you have a history of signatures in the C:\Program files\ESCAVB folder, the files can

be moved to the C:\Program files\ESCA 2000 folder. These files will have the following
endings: sig.txt.l, sig.txt.2, sig.txt.3 etc. Copy all files in this series.

28



Calibration and Set up — Signature correction cont.

Place an Unscanned Function in the MRS table. Set the CBE to 510eV. Input the time as
10:00 to set it to 10 minutes. Set the spot to 800 microns and the resolution to Res4. Use
Default and Temp for the Project and Experiment. The collected data does not need to be
saved. The computed signature file is saved.

Select Run.

Fe View Help Settings Exit
De &

User IKdninislraloc Run “=

Recipe Desc One =

((: Emmeri [Defau [ " Append @ Over Wiite = —
o Xped) = = s
1+ Default 1_|Function CBE | Window Width| Spot Size| Scans/Time|Rest|

Temp - |UnScanned (51020 800 [10:00 4
GUS v 2|
END

UnScanned function
| Save as Default and Temp

A

Area Pesk | AutoFind Tools | JA B B2 @ =p 2 . ® Fioj Name[Defauit

- | ExpMName[Temp
i Exp Desc: |data for signature calculation.
i Analysis: [Raw dala

After the data has been collected jljst leave it displayed. Then select the Setting > Create
a new signature file menu.

|Fie Yiew Hebp | settings Ext

Dt d Set System Rexgistry Defavits
- Capture Preferences rrees a I (=[5}

Edt Scofield Table Cusrent Signature Fie; D:\Pauf\E scaSource\E scavb\Sig bt
£/ hise Set up ESCA 5
= Create a new Signature fils § |

; |
oelaﬁ]m \ 2 ““ gave the sig.txt file
2 ‘.“
— |

C Rece

& Experiment (S::;pESCA e 4
———— e a new Signature ;

s Delaut L AN

) Yemn \ || Save the sig.txt ﬁU

ey 4 A = st E i e S
Capture button converts the Temp 20 25 30 35 40 45 50 55 60 65 70 85 90 95 100105110 115120125
l\spectra into a sig.txt file. = gt | conet | save

Select the capture button. The signature will be computed from the data in the spectrum
display window of the main program. The signature will be displayed in the signature
window.

@

[N
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Calibration and Set up — Signature correction — cont.

Select save to save the sig.txt file and back up the last sig.txt as sig.txt.1. All other sig
files will be rolled to the next higher number.

Close Signature conversion dialog.

Re-Open the Capture Preferences dialog. Settings > Capture Preferences in main toolbar.
Enter a check in the Signature Correction check box.

w, Lsca Capture (C:\Program Files\Fsca 2000\ exan
| File View  Settings Help Exit

Des ’x' Set System Registry Defauits
Capture Gethings
Edit Scofield Table

(& Recipe Set up ESCA
Expeiime

Create a new Signature file

v Pesformance test 5 =13l x|
% Position Table Blank
it Sample Project

Deteftor X-Rays | Spectiometer |

[~ Signiture Correction ON

| Signature File Path; [C;\Plogram Files\ESCA 2000\sig. txt |

[ Dither ke
. I Hoiizontal Linerization After making entries
| Aren| Peok| AL select Update
1]
450
400 14
350 Cancel Update ‘
300
w0 - T

Set up and calibration is now complete. N
I | .

Set up and calibration is now complete.
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Database Functions

It is highly recommended that each user create a personal Data Base!

Click on File > New > New Data Base /Protocol.

New Data Base/Protocol
ESEA Caplure
Help Setlings,

ile View

D I

New Category
Open New Recipe

r Expoit Mew DataBase.
Lo P

 lael Save vick | Last Running Uset [Administrato
= Save As...

%y GetCalegoiies/Recipies

Compact Database

totocal

SSP:

Backup
Print Setup...
[& Print
£ Close

Exit

C:\Program Files\ESCAVB\donald.mdb
= C:\Program Files\ESCAVB\dak.MDB

C:\Program Files\ESTAVB\examples.mdb Y Bz @ = L || Experiment
C:\Psogram Files\ESCAVB\dak MDB -

Proj Name: | Last Run Date: |

Exp Name: |
450 Exp Desc: l

400 A B | N
350 1
300
250
200
150
100

50

y 2]

100
50

Idle
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Database Functions — Creating a new database

Enter the new data base name then select Save.

2] x|
Save in: | '_ s Escavb —v_l I ﬁ‘l I l
__| viewer [£17] examples.mdb
[217 AR uick mdb 1] Programdb. mdb
(2] dak.MDE 217 start.rndb
[ Don 818.mdb
217 donald.rdb
|21 EscaTemplate.mdb
File name: .mdb Save

Save as ty

I Open as iead-only

Enter Database name.

The categories Depth Profile, Performance Test, Position Table Blank, and Sample
Project will be automatically loaded with each new Data Base.

"

!1

w0 Depth Profile
Perfarmance test
Fosition T able Blank.
Sample Project

1|

u
w
&

“or Sample Project
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Database Functions — Get recipes from another database

Recipes can be transferred from one Data Base to another.
Go to File > Open > and select the Data Base into which Recipes are to be transferred.

Now go to File > Get Categories/Recipes

P | e |
¥
2O
w |un
O o X
< <
o @
i
L]

Compact Database
Backup

Print Setup...
Print

0 B

Close

Exit

C:\Program Files\ESCAVYB'Koz.mdb

C:\Program Files\ESCAVYBKoz.mdb

C:\Program Files\ESCAVE\DAK-new.mdb

C:\Program Files\ESCAVB\DA&K-new.mdb

Get Categories/Recipes

Highlight the Data Base that contains the Categories/Recipes to be transferred and click
on Open.

Highlight source

Database.

nlgl}ugm source ‘

Database.

N

2 &l

i 2] x|
_ ESCAVB - ek EE-
— Iviewer [Z1}start.mdb
__lviewer2000
21 AQuick.mdb
J'EstAve Rd o

__lviewer [#]start.mdb
_1viewer2000

1] AQuick.mdb

'“1"ldak.MDB

1 pAK-new.mdb

(2] EscaTemplate.rdb
| |examples.mdb

21 Programdb.mdb

File narne: Roz.mdb

Open

|*.mdb
[T Open as read-only

Files of type:
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Database Functions — Get Recipes from another database — cont.

"DO NOT TRANSFER OR ALTER THE TEMPLATE DATA
BASES, ESCA Template.mdb or Programdb.mdb!!

In order to transfer a Category and/or the Recipes highlight the Category and hit the
space bar (note that after highlighting a Category or Recipe, hitting the space bar toggles
the (-), (+) signs in front of the titles).

Highlight and hit the space bar once for each Category and Recipe that is to be
transferred, then click on the Copy button.

If a Category is showing a (+) and all Recipes below the category show (-) then all
Recipes in the Category will be copied. This saves the effort of checking all Recipes.

If a Recipe shows(+) but the Parent Category shows (-) the Recipe may
not be copied. If the target database (the one you are coping to) has a
matching Category then the marked Recipes will be copied.

= Get Category/Rec o =lof x| |
(111722 Highlight a Category. ’
(-IDAK Hit space bar.
(+]Depth Profi
“1+)Su on S8
(+)du on SS Highlight a Recipe (s)j e
[+}Au on 55 Hit space bar.

IF e ]

[-]Perfofmance
[-]Position T able Blank
(-1S ample Project
[-ITEST

Cancel

Click on Copy button.

JTEST ‘/—' R’ i
H Click on Copy button.
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Depth Profiles — Open the depth profile table generator.

S} =181x|
Fle Yisw Help Seltings Ext
Doy &
Uset [Administrator Run '@
& 4 Recpe Deic One +3
e 2;::1&1 [Detak [ € Append & QOverWite ol e
1_|Function Spot Siza|Etch | Flood Gun|Cycles| Rotate| [ j car
[ Degth Prcfie v |400 00.0C:15 ot 16 Joit | A
) Au on §§ ~L o | | I T
B END Eaid
) +
I e
B a
— S (=] "
- Template Name Creste Date  Last Modified | £ |
~ [AuonsS [7r2172000 [ Y. f
Spat Size £tch Flood Gun Cycles [ E
[400 [o015 ot [6 ;
F r r r r P(qllame.h
Ratae Setfs Detauh | ;’9 Namsfsurvey fos test
TS e Dese
I | | l = |7 et
v (7 v | Anaysis: [Raw data
Fregon Defritons Scan Vishls | Nollsst | Yolfst | YScale
- Sffions e Regr ] 0 1
RegonMame | CBE [ Scanned? [ww [ Scen:| EV/S] Restt |
D lausr  + 81 T 0 000 ] KX Bx2 : 2 !
| |cie M 0 0000 4 p)
ot 50 [ 0 00.00 4 B
e m r 0 0000 4
Cotrensed
XX | i
Mew | Carcel | Delete | Pacta 1l
OeleTron | e
o |

1 /1044, Courls 110 Co3s Ga3p Ga3p3 Hg4i5 FbSpl PoSp3 Fi5: Shdp SiZp TISp
398'" oF - 3= 1)Data Acquistion.dac - Mc...| By Esca Capture (D:iEsCA 2... |

E Serws Tl Tanom " 1

L BAEVE sospm

1. Select the Depth Profile function from the function list.

2 We suggest that the first Template be a default Template. Use this as a
temporary table. It is rare you will reuse a Depth Profile. Continue to step 4
if you are going to write over the default template.

3. If a reusable template is desired then select New. Edit the Template Name.

L. WE SUZEeSst tndr ine L[St 1 CIIPIdLE UE d UCLdULL L CIUPIdLe. USC uus ad a
temporary table. It is rare you will reuse a Depth Profile. Continue to step 4
if you are going to write over the default template.

3. If a reusable template is desired then select New. Edit the Template Name.
Go onto next step to define the spectrum regions.

4, Use the Add and Delete buttons to create a table of Region Definitions

a. Region name is typically the element symbol and transition label. When
this convention is used, the data reduction will automatically identify the
transition and look up the Scofield cross-section.

b. CBE — Center binding energy

c. Scanned —checked WW (window width) must be entered with a non 0
value. Scans is number of scans. If a time is entered as hh:mm:ss, then a
number of scans will be calculated, but not shown, that equals or exceeds
the time. A default eV/step will be offered.
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Depth Profiles — Cont.

d. Scanned —not checked. WW defaults to detector width, Scans/Time is
collection time and can be entered as seconds or hh:mm:ss and finally
eV/step is not required.

e. You need to enter a Resolution number in all cases.

f. Hh:mm:ss can be entered as h:mm:ss, mm:ss or m:ss.

5. Set up the Spot Size, Etch Time in seconds or hh:mm:ss, Flood gun state and
Number of Etch cycles.
6. The Rotation can be “On” or “Off”. If rotation is “On” then the sample holder

will rotate an integer number of rotations during each etch cycle.
7. Select Paste to Save the Table and Close the Depth Profile Dialog.
8. Use the ESCA Control Panel to set up and test the sample alignment, and ion
gun operation.
. When ready select any of the Run Buttons.
10.  The Spectrum Viewer will display the Depth Profile during the etch cycle.
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ESCA Control Panel

Previous versions of the software used A Quick as a simplified control panel. This
update replaces A Quick with the ESCA Control Panel.

The first row of the panel presents check boxes allowing for the activation of the Flood
Gun (charge neutralization), Ion Gun, X-ray Gun and, if applicable, Aperture.
Changes in these parameters take effect when the boxes are clicked.

The second row and third row are grouped together in a frame. The fields represented in
the frame directly control the spectrometer. The Panel is shown with the scan variable
not checked. This is the UNSCANNED mode. The active variables are (CBE), Spot
size, spectrometer Resolution, and Capture T (time in seconds). Changes in these
parameters take effect when the start button is clicked.

ESCA Control Panel - Unscanned mode

[ w ESCA Control Panel
ﬂ) off togg]es fOI\\ Spectrometer Controles

windows for

Aperture
Flood Gun, Ion Flood fon X-ray Gun

' >f— Gun I Gun Vv Operate |N0ne - CBE,

Gun, P and
X-ray Gun CBE Spot size  Resolution  Capture T Capture 1
pull-down I oo =] [z =] 15 pull-down
menu for [~ Scans  “Window  evistep Time/ste menus for
Aperture [ | | foo =] Spot size,

\ and
Resolution

START * Abont \ Exit |
‘ T
0,0
. |
0,0
ESCA Control
& Panel

spectrum viewer

|

|

0
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ESCA Control Panel - Scanned Mode

Placing a check in the Seans box provides access to Seans number, Window width,

eV/step, and Time/step.

| =

Scans box
activated

=10] x]
Spectrometer Controles
Fload I % & Aperture
[als} on K-ray Gun
r Gun r Gun Operate None Eud
CBE Spot size  Resclution  Scan Time
1 Scans |
| 285 [so0 ~|[3 ]| 00077 ‘ \
¥ Scans Window ev/step  Time/step !
[ =& 2w =
W !
START*|  Abort Exi windows for \
] | Scans,
Window Width
and eV/Step
pull-down
menu for
Time / Step in
Milliseconds
0
|
|
|
3 ‘
0

The scanned mode is especially useful for establishing the center binding energies of
those elements of interest for High Resolution Spectroscopy and also for establishing
optimum flood gun parameters.

Note that, while in the scanned mode, the Scan Time field is shaded blue.
This indicates that the Scan Time field is a Read-Only field as it is a variable dependent
on the other scan parameters.
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ESCA Control Panel - Quick survey.

Place a check in the Scans box, type 500 or 550 into the CBE box and 1000 or 1100
respectively in the Window box.

Set Time/step to 50 and click on START.

Note: The overhead time per step is 25 milliseconds. This is not included in the Scan
time calculation.

File | view Help Settings Exit

See Big Display at
& | v Big Status Display bott g pr )l/
¢ Data Reduction i Fun &=
|v Escacontrolenl | Aperlure O TN
I Motion Control prl D';‘:’,’at,f " [Nore ~] Append (¢ Dverwrte [ ..;s
Scan List
|Spot Size|Etch Flood Gun|Cycl
CBE Spotsize Resolution Scan Time =00
Scans < T
| 285 [so0 ~][3 ]| o0017 icans'o% Time
emaining
[V Scans  Window ev/step  Time/step ‘ T ~—
! 1Y 20 | 2 [0 ] : Current Count Rate ‘
[ CountRate | ull.{ g
START*|  Abor Exit o —

f\-/:w large disnlav of ﬁ

Very large display of
Count Rate.
b : _
5 : i
( I ext 1 This display can be expanded and moved.

Additional status parameters are then
displayed. Available during normal capture.
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Calibrating the Microscope for Correct Sample Registration

Place a phosphor sample on a flat stage and transfer it to the UHV chamber.
Use the joystick to manipulate it to the vicinity of the registration point.

Turn on the Flood Gun, and X-rays.

Set the CBE for O(1s) at~532 eV.

Choose the largest Spot size, Resolution 4, and a large number for Capture T
(3000seconds?).

While monitoring the counts adjust the Z-axis of the stage for maximum counts.
Also, insure that the “dot pattern” on the CRT is centered (side-to-side).

NOW, UNTIL THE MICROSCOPE HAS BEEN CALIBRATED, DO NOT USE
THE JOY STICK OR DO ANY OTHER MANIPULATIONS TO THE STAGE.

Turn off the flood gun (the flood gun emission may make the area irradiated by the
X-rays difficult to see).

Use the 50X magnification and the eyepiece cross hairs, adjust the Z-axis of the
microscope so that the irradiated area of the phosphor is in focus.

Now use the microscope’s X and Y-axes controls to move the eyepiece crosshairs to the
center of the in-focus irradiated area on the phosphor.

If a small Spot size is to be used change the Spot size settings to the appropriate size and
recheck the crosshair alignment using the microscope X and Y-axes adjustments.

The microscope is now calibrated.

Now use only the joystick controls to bring samples into focus and areas of interest under
the eyepiece crosshairs.
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Experiment Names as part of the database structure

The Project and Experiment Names are displayed in a number of places in the program.
The two names together form a unique identity for a MRS, Depth profile or one position
in a position table. Examples of the tree structures that help to find your data are shown
below.

" Recipe
G Expatiment  [Defaul [ Experiment Tree — Capture I
ne a
w0 tron from SS
7] Multi scan Au
Eﬁ:;;ﬁ:?zss Experiment Name ’
%] Phospher 3
] 5SS Chrome and lron
1] survey for test

o A Quickie

7 b
e test
Proj : :
i Newa ] '/Experlment Name — Name

Exp Name:|survey for test ' entry box
Exp Desc: [short scan \

Analysis: IHaw data

Current Source File |[D:AESCA 2000 Ghexamples.mdb

Refiesh dpata | AddDas | Data Analysis Program —

Experiment tree.

+ Experimenl: Iron from SS
+ Experiment: Multi scan Au

Experiment: Multi scan 55 Experiment Name
Expenment; Phospher 2

¢ Experiment: Phospher 3 /Z//
Experiment: Multi scan Au

Experiment: Multi scan S5 Experiment Name
Experiment: Phospher 2
Experiment: Phospher 3 \7
Experiment: SS Chiome anM =
-Experiment: survey for test jngmal Raw Data
= Raw Data ‘,‘//_’;—_—ﬁ——x

- Survey(.-600. eV, 1500 pts) Set of Reduced Data

C1s(271.-292.8 eV, 124

: + DR1
#- Praiert-& Quickie LI

BB B85 5-5-5

1|

Data Analysis keeps Reduced data with Raw Data for ease of recovery. Raw data is
never presented for manipulation. Only a copy is presented in the Spectrum Viewer.
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Graphics controls — Chart editor

| Area’ Pesk | AutoFind Tools A.‘ AL Eﬁ =g v \],I Q | Proj Name:[a |
7 Editing K E3
Eh_aff_jl Series I
Seties | General Axis lTiIies ] Legendl Pane! ' Pag’ng] Walls ] 3D l
24K
24 4 I 7 ShowAsis  Scales | Tle | Labels| Ticks | Minor | Posiion

8] o ] 3 b
= /' Ass: ¥ Automalic

@ Left "
JZom'n » B r i | Maximurn: 2,521

ki ki
ir Rotation © Top |7 | Minimum: 1
4 I » I
" Bottom

" Elevation 3 Change... l Desired Increment: 1

ﬂ ’]  Deplh
_ Perspective [ Logarithmic [ Inverted
Ll_l _ﬂ I V¥ Visible
b L
Done

The chart editor provides control over all aspects of the Graphic presentation of the
spectra. In the following sequence of screens we will show some of the typical controls.

The X and Y axis presentation is controlled on the Axis > Scales page. The “Axis”
column in the left frame controls the focus of the “Axis” sub pages.

| vea] paok| auogna| 100 A | 0 | I (T <] : 7x)
I Wit wiak [T | Cha | seies |
st Seiies | Genetl A¥s | Tiles | Legend | Panel | Paging] Wats | 0 |
£ Cdlor...

S & P ShowAxs  Scaes| Tie | Ticks | Minor | Postion|

; % =

224 l @ Dot | t Axiz

x | A W G Left .. | T Certered

i h C Da .

ol Select Ticl B e el s

1.4K | Cs e. eC l-C KS page en =1 s Only

12 ! Click Grid Borders e | ten[0

oy | | Remove Visible check

809 \ur‘ (

400 : |MJM' Ahprbe ppast by w‘nl‘\ ! ( } i = =Py

= ‘ | Click Grid Borders e, | tenf0 2

o "‘*‘w‘\ ‘y | Remove Visible check

&0 | L' .

400 Nl st sy mond Sy A |

200 ».M«-Mv-ww L" ol _H,dp... Close

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

Removing grid lines for X axis. The axis control was changed to Bottom to remove the
vertical grid lines in the next screen.
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Graphics controls — Chart Editor —cont.

y T
[ea] P ot Toon| 4| RS INNE =] e
I Yt war [ =] | Chat | Seiies |
Stde: Seies | General A% | Tiles | Legend | Panel | Paging| Wals | @
e e | | Ties | | ] | | |
%  Dath ] 7 ShowAss  Scales| T | Lebels Ticks | Minor | Postion |
22 l & Dat A,
x | ¢ DashDat  Let assBoder.. | [ GodBoder. | I Centered
i ' € DashDotDat C Bih
o] € SmalD o | € Iop ' "
1.4K } Cig —_IJ | & gouins —Tpks_| Len |4 :| [V AtLabals Only
1ﬁ L "" | C Depth Inner... I Len |0 :‘I
800 *‘”‘w\ i :
0 il Bottom Axis selected s
400 ¥ Wi,
200
T niea 1 VI Help Close:
550 500 450 400 350 300 250 200 10 100 U 1] I t |
4
s po| maoral 1o0n| A0 | B¢ ] el 2. | . [ 71
Chat ISe{m]
Seiiss | Genetal Aris | Titls | Legend | Panel | Pagng| wats | 30 |
Vi 7 ShowAds  Scales Tile | Labels | Ticks | Minor | Posiion |
22K
x Titles added
18K
16K
2 14K
£
2 12K
224K
g00 P4\ ‘
600 ¥ Vistle
400 YO l-«fm-*\)
200 Y\ —-—-‘wv,rll
g [ oo
. Cho
550 500 450 400 350 300 250 200 150 M “
BNDING ENERGY - 6V 1
1
s ook o ot 4 L 1 21x)
Basic colois: Cha IS:ﬁesl
T T T I T | seies| Geneal] Asis | Tites | Legend Panel | Pagng] wats | 30 |
| Al ol | = W Bevel lnner: | Bevel Quier:
24K EFEEETEE & None  None
| ;i
2.55 - '_ E — - . - . (e Lou‘vcl:d Lov_vemd I Boder
U, COR, e e o — € Raisad & Rsicad

ICI T BT T | Seies | General| Ads | Tites | Legend Panel | Paging] wats | 20 |
EBrEENNES N Bevel [nner: Bevel Quler:
24K EEFETEEEEN & None ¢ None
22K -[—E--.- " Lowered | " Lowered

2« ¢ Raised & Raised ™ Qe
B | EFEEEEEE |
R ‘ | I | Widh [(T"j widt: [T =] S Gradiert-
% 1;:: | Custom colors: , Back Image T Yible |:' |
S I HE R :
oo g\ I mmm| SetPanel Color to White LS
600 | Direclion: I
400 ) T

Defi
» o '
: 3 g Help... Close
550 500 450 400 350 300 250 200 150

BINDING ENERGY - 6V 1{ [
4
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Graphic Controls — User Preferences

|| ares pesk| Avofind| Toos| 4|0 I B i@ cpg? ) @
’ I CO'OISJ [Grid) TAw«agingJ End Powts
V4

2.8 User preferences Icon
C p Left Agis Grid Increment ISDD

Bottom Agis Grid Increment[100
2K
15K [V Show whole numbers for X axis
E ' ¥ Spectrum alignment
=) ‘ I
o
O K ‘ )
oy o '\\ ‘ ” Exil Lpply
| |
500 - V i |
""‘r"—m.,g;,f\‘ W:.WMJ N...J-v»‘u\ J [‘. |
L ”"""‘"""““ﬁ““"“"‘w'\wx,ﬂu A
500 400 300 200 100 0 i
BINDING ENERGY - eV
e
p— t 1 =3
| ‘ ind | ] W= diting 21 x|
Area | Pesk | AutoFind | Tools /4 | .Ié“ By @

Chant I Seties |

Example of Title

Seriesl Gene:al] Axis  Titles ILegend] Panel I Paging] Walls I 3D ]
Alignment:
25K Title or Footer k., | ose | [T
v Visible " Centet
2K f % Adiust Frame Back Color... | Palterr... | & Rioht
© 15K ‘ Footar can be figure Number _]
2 |
5
3 |
Q K
500 U L |
'\wnw'\v_p-w-w‘«)ww'\ | | —‘J
VL Ly
S K | !
L""w\ ‘ l‘
\ !
500 J xﬁh*bv’rﬂ\u‘%w"\'ﬂ“"\ | L L_I _l_l
Close

BINDING ENERGY.

s T
Footer can be figure Number

The above sequence shows a few of the capabilities of the Graphic Editor. Many Fonts,
font sizes and colors are available. Legends can be created for Graphics with overlays.
The panel background can have be a blend of two colors. An depth profiles can be
displayed in 3D.
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Graphic Control — Print Utility

The General Page of the Graphic Editor provides access to a Print Utility and Graphic
Export.

[Hport Teelhart x[ 21X
Format Chart l Seties ]
5 | 1o Cli
@ asBitmap (BMP) b Ak ek Seiies  Gereral leis ] Titles | Legend | Panel | Paging] Wals | 30 |
" as Melafile (WMF| R Zoom
nint Preview... |
" as Enhanced Metafite (EMF) V Allow Zoom
O s *IEE fie (TEE) B | ™ Animated Zgom
Jowiesy Jg
 as JPEG (PG} ¥ Ciip Points Steps: =
£ T Margins (%) “Allow Scroll:
3 ’ ' Io__j " None
i - | 2
i ‘r‘»ﬂ\‘ ‘ E—j E—j' " ﬂcm.zontal
500 J‘, 4 L € Veitical
i o NI PTITN ~MM'~NJ‘4J'"\“‘\‘I1\ 4 - & Both

500 400 300

BINDING ENERGY

| LGN B TeeChart Print Preview

Example of f—.l

Printes: [HP DeskJet 1120C

Paper Orientation: i
25K  Porliait
’ & Landscape
S 25K
.3 Margins (%)~ |
N |
’ I'IZ =i 9k l
1
@ 15K 3 :'l 5 = |
z e =i | . |
5 I_ | o 15K [
S et = l '
. Q
“"V“‘hﬂd‘ o K s | |
e Y J | |
500 \ " 1
W View Maigins 00 L S Y G Wy || | |
| RSO |
| Detail: A" S
oK W 5 I
A [ © Ik I 1
“ Mg |l |
500 ; ; @0 V| : f
¥ View Maigins WA pmintiss son st A pameriy | \
e L
, | Detsit il
| Mote Natmal 400 00 e ;Q%GY X 20 100 0
| : @
‘ﬂ I'li Footsr can be figare Numbe
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Graphic Control — Print Utility - Cont

The Print Preview can be obtained from the Printer Icon or from inside the Chart Editor.
The Chart Editor provides more flexability. The Printer Icon provides convience.

T —
#sea| Peck AuoFind Tools A M & ,  Prnter [N | P Selw. ] pin | [ Cow |
25K l
| o A
» &2 5 2 .
' 7 "
15
| T S
1K \ F ViewMagns : ™\ | )
e\ | i Detat Tt
500 .\ 4 IL Moe  Nonal = - = ¥ ® !
Pt atyand WA KT |
500 400 300 ax 17 Propotiondl
clde eV:Z;?.,Dou'lx 178 xA;a Fi 5t Mo3d Mo 3d3
Example of printout form Graphics Editor
r Example of Title
25K
2K |
,l
» 15K }
'_
=z
z ,
3 . |
" ' n
u) 1.ON
= |
Z
z )
S |
©] 1K- 7
500- J
A
wm‘t L
500 400 300 200 100 0
BINDING ENERGY - eV
Footer can be figure Nummber
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Graphic Control — Spectrum color

The color wheel icon provides access to the “Change Color and Line Style” dialog.

‘ Area | Peek = AutoFind | Tools | Jy | g.‘ By | E‘ e=h| A I|>|V_ ‘ xR

w Change Col-  and Line Style I

Line Style
clll .
" Dashed
" Dot
" Dash Dot
" Dash Dot Dot
" Clear
" Inside Frame

Close I §

2K |j

K-

500

T T - ; T |
500 400 300 200 100 0

Graphic Control — Clipboard

‘ T
| Area| Peak | AutoFind | Tools| J | %;T @‘ b 4| . @
- ] ‘9‘ \" !
Clipboard Icon [\ l
J \‘l i
1.5K , !
[ |
/ \ ;
/ l‘.‘
|
1.5K l'r ﬁ
g |
’[f \ !
\ {
1K ;'! \ !
/ \ !
{ \ {
500 O = \ !
i - o~ \", i
295 290 285 280 275 270

The spectrum displayed in the Graphics Viewer can be placed on the Windows Clipboard
by clicking on the Clipboard Icon. The image is available for pasting into any Windows
program.
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Motion Control —Angle Resolve and tilt stage setup

1. Load Motion Control Pnl

FE. Load Position Table

Run "=
One+=
A d = it
ppend (¢ lite End o8
1 |Function H /Ape|Positions
PTM v
Default v |7,

w, Tilt Setup
i The tilt stage can be loaded with the support bed

the left or right. Your choice usually depends on thiflood
aun position. Select a "Support Side".

Choose Support Side
" Support on Left
T (¢ Support on Right

The take-off angle is measuied between the axis of the
lens and a sample reference. The suiface noimal or the
plane of the surface can be used as the surface
seference. Select a method of defining the take-off angle.

Define Take-off Angle

" Angle between lens axis and sample noimal.

& ‘Angle between lens axis and sample surface:

" Angle between lens axis and sample normal.

& Angle between lens axis and sample surface.

! 0K | Cancel

3. Open Angle Setup

-10] x||
— Motion Controls
| Enable
Configure Joystick Angle ‘
Matars buttons Setup PANIC | |
| Home Controles Rotation = 1
: Motors ]‘ \
Cont | - ‘ |
Stop I Joystick !
; Goto *
m Rotation IEI or Get

|EiYs2:3 [ z0o52 [ R:33
| I I
ol x|
New | Clear ‘ Del ‘ Save » Exit |
Table Name l Default j
[ Modes
| & Positions ¢ Becipes  Joysth slep enabled
| Get Cunent Position [ Step Positions ‘
C Awoadd | Get * | ‘ Pos # |
@ Update | Position] | | ) [ i
Add Line 1 Del Line | Move Up |Move Downl

Sy R R |a

1 0.00 0.00 0.00 0.00__|

2 0.00 0.00 0.00 15.00

T AgaLine 'r' velLne - ]' mMove up 'l wviove UGWH‘I |
i T P e et s h i ]

1 0.00 0.00 0.00 0.00__|

2 0.00 0.00 0.00 15.00

3 0.00 0.00 0.00 30.00

4 0.00 0.00 0.00 60.00

) 0.00 0.00 0.00 90.00 »

The tilt stage allows for computer controlled variable takeoff angle (TOA) analysis.
With the Motion Control Panel open select the PT M function and open the Position
Table dialog. This will enable the “Angle Setup” button on the Motion Control Panel.
Click the “Angle Setup” button on the Motion Control panel to display the Tilt Setup

dialog.
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Motion Control -Angle Resolve and tilt stage setup — cont.

The relations ships described in the Tilt Setup are pictured below.

Takeoff Angle

TOA — Surface to
Lens Axis - as
shown in example.

Sample normal

Sample surfacej

Tilt Stage
Shown with bearing support on right.

slot in machined
aperture plate |

bearing
support

Grid line marking tilt (X) axis |
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Motion Control -Angle Resolve and tilt stage setup — cont.

The tilt stage allows for variable TOA analysis and by rotating the stage about its X-axis.
The TOA can be varied from 0 to 90 degrees. Mount the sample by placing it between
the solid bottom platen and the machined aperture plate.

In order for the software to work properly the following conditions must be met;
The microscope must be calibrated (refer to the section Adjusting the Microscope for
Correct Sample Registration on page #17).

Place the sample/stage in the preparation chamber so that the bearing support is located
on either the left or right side of the stage.

Lower the Z-axis to the minimum position before transferring the tilt stage to the
UHYV chamber. This is a precautionary step to avoid collisions of the tilt stage with
the hardware that protrude into the analytical chamber (i.e. flood gun, lens, ion
gun).

Raise and manipulate the stage and superimpose the microscope eyepiece crosshairs on
the grid line of the stage.

This correctly aligns the tilt stage with the X-ray beam and the lens and the R controller
will now tilt the stage.

In this example a TOA of 35° (sample surface horizontal or flat) will be initially defined
as home (0, 0, 0, 0). An approximate setting of the horizontal is sufficient for this initial
setting.
a Using the unscanned data acquisition mode and a strong elemental line adjust the
Z-axis for maximum counts and click on the SET XYZ Home(see next page).
b Now use the Y-axis to move away from the tilt axis (do not move 7).
If the counts and signal (dot pattern on the detector) remains constant, then the
stage is positioned correctly at TAO of 35° (or 55° if using the lens axis to sample
normal as the definition of TOA). If not use R (low speed) and adjust the tilt for
maximum counts and click on SET R. This accurately sets the horizontal plane
¢ Use GOTO home XYZ to return to the tilt axis. Check and refine the alignment

of the %I’ld line on the top machined plate so that t overlans the migroscone croge
normaras tne aernition of 1UA). 1t not use ow speedqﬁ and adjust the tilt for

maximum counts and click on SET R. This accurately sets the horizontal plane

¢ Use GOTO home XYZ to return to the tilt axis. Check and refine the alignment
of the grid line on the top machined plate so that it overlaps the microscope cross
hair.

50




Motion Control -Angle Resolve and tilt stage setup — cont.

Aligning Sample for Angle Resolve Analysis
S ; S
slot in machmed\\ ﬁse Z-axis controller
| averture plate to align center of
sample.
Click SET XYZ...
Grid line marking tilt (X) axis
R to align an area
away from center.
j\Qlick SET R.

_

IN

Use the Y-axis and/or

Note angles entered in the R column in the position table on page 42. Enter the set of
angles you plan to use in the experiment. Use the add line, delete line etc to organize the
table as you choose.

The steps completed to this point are:

1. Select the tile configuration in the Tilt Setup dialog. Close dialog
Align the Home condition for the tilt stage as outlined above.
3. With the Motion Control Panel Measurement System set to degrees enter the

tilt angles for your experiment.

Now Select the Tilt Measurement System (see pg 42) in the Motion Control Panel. Your
input numbers will be converted to Raw motor steps. This conversion will account for
the tilt stage gear ratio and the Tilt Setup configuration. The final table is displayed
below.

the tilt stage gear ratio and the Tilt Setup configuration. The final table is displayed
below.
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Motion Control -Angle Resolve and tilt stage setup — cont.

Select tilt measurement\t IGDTD ><Yz| R I

system.

Stop | ‘ -Jnys!ickl‘

1 |
“ — | [Goto *
© %¥Z Jom <] Rotation [it <] | | orGet
[X-338 [Vv-063 [Z052 [ A6

w_ Position Table - Multi Recipe

New | Clear | Del | Save > Exit ‘ l/' ]
Select Recipe Mode I
Table Name l Default v
Modes ——
" Posiions (' Recipes  Joyslk step enabled ‘
Get Current Position Step Positions
|
| C Autoadd | Get * “ ‘ ’ \ Pos # ‘
| @ Update Position | = Select recipes J
Add Line | DelLine I Move Up ] Move DownI
Position | Recipe Vi Ol T i R N
1 |0Deg Position T able Blank:Au rei 0.00 0.00 000 -16,500_ |
2 |15Deg > 0.00 0.00 0.00 -12,000
3 |30Deg | 0.00 0.00 0.00 -7.500
4 |60 Deg A 0.00 0.00 0.00 1,500
5 |90Deg - 0.00 0.00 000 10500 «

The Recipes are assigned by selecting the Recipe Display Mode and selecting the

Recipes from the dropdown dialog.

The Recipes are assigned by selecting the Recipe Display Mode and selecting the

Recipes from the dropdown dialog.

52




Motion Control - Enable/Disable Buttons

5 -10] x|
— Motion Controls
Enable
| ‘ | PANIC
) Home Controles Rotation ‘
: |Hf‘ th home nabled
SET | | ok | | P
Goto o | | Stop | |

Units
XYZ | I l Rotation | I |
| X:9.76 | Y:2.3 | Zz:0.52 R:33

I | I

Review the last three screens that show the Motion Control Panel. Notice the Motors and
Joystick buttons take on the colors Red, Yellow and Green depending on the state of the
Motion control system. Clicking either button will toggle the state of the Motors or the
Joystick between enabled and disabled (Green or Red).

1. Disabling the Motors turn the power to the motors off.
2. Disabling the Joystick block Joystick control of the motors.

The yellow state is displayed during computer-controlled movement. Notice that a
number of control panel buttons are disabled during computer-controlled motion.

NOTE: If the motion system stops working it is often sufficient to Disable the Motors
and then re-enable them to restore normal operation. Your Home position will not be
lost.

Motion Control - Home controls
= T, = T

Motion Control - Home controls

Set current (x,y,z) . Set current (r)
Eosition to (0,0,0) Home\Cu{:{ntr‘ojesi bl position to (0)
SET  xvz | R
— GOTO %2 |

Moves stage to Moves 1otat10n
(x,v.2) = (0,0,0) to (r)=(0)

The GOTO R button causes the rotation position to return to 0 deg or 360 deg.
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Motion Control -Mode control of the Joystick buttons (6K4).

Configure
Motors

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

Home Controles

SET >¢rz| R |
60T xz | B |

Configure
Motors

Joystick
buttons

Home Controles

" L1 1 1
JOVSIE Nome enabied

set w2z | B |
oo xz | R |

Clicking the “Joystick buttons” button toggles the function of the two front buttons on the
Joystick. When the Joystick home is enabled, then the left front button set the current
XYZ position as home. Likewise, the right front button will set the current rotation
position as home. This is very convenient for initially setting a home position while
observing the sample with the microscope.

Later, when reviewing the learned sample positions, the mode can be switched. When

the home function is disabled in the Motion Control Panel then the Joystick Step Next/
Step Back Function is enabled in the Position Table.
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JOYSTICK CONTROL BOX — USB model

Joystick

XYZ Set Home_ R
Back Step Position Next

The joystick controls motion along the X (left/right), Y (forward/back) and “Z axes (press
center button while moving the Joystick forward-back). Rotation is obtained by twisting
the outer ring clockwise/counter clockwise.

The Get function “Gets “ the current coordinates and fills or updates in the position cell
in the position table.
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Motion Control - Panic Button

The PANIC button is used to immediately stop all motion!

] =10] %]
Motion Controls
Enable
Configure Joystick ’

Motors buttons [ | PANIC | |
‘Home Controles -Rotation- _ ‘
Joystk home enabled ‘ M@hw

SET wz | R | com |
Goto %z | R || st | ‘ e
Units Golo *
a
| KYZ  [mm + | Rotation ldeg "I or Get
[X-03& [v23 [Zos52 [ R33

All motion is stopped and power is removed from the motors. The current home location
is not lost.

To restore normal operation select the Motor button and then the Joystick button. After
both buttons turn green, the Motion system will be ready for operation
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Motion Control - Position Table Setup

Setting up the Position Table disables Recipes so, when possible, compose Recipes
beforehand.

Use the Function pull down menu and select PT M. Then click the design button (“The
Pencil”) Icon. This activates the Position Table — Multi Recipe Panel. If the Motion
Control Panel is not open it will be opened along with the Position Table.

[~ o Gt (€ Progrons les SCAVU DA st -laix)
Ele Yiew Help Settings Ex
Dt (u} =10] x|
CateqoryMame  RecpsMame  RecpsDercription 4 Runni [ Mation Controls
172 o [Pt maripedation [Mama & 0uk| LaitRuig | fn X ] Enable
@ Recpe Mo € pppend —l Velocity Angle
€ Experment User |Don @ OveWns  |End ——— _Sewp |  Sewp | PANIC
T |Function Recpe| Posts Home Conlralas ' Rotation ;m J
o v 1.2 .
= Suvey 7 i SET wvz | A Cot |
o i END Golo %z | A Stop
bt UnScanned 1
T I%egthloﬂe Unis Golo *
|ioSyst : |
B oo [deg  v| | wGet
. N e — ———
PT M Function e Desien Icon Zo  F Ao
e gn ir 4
13 1
e The Pencil
Aren Pest Auofnd Toots A N4 B @ 2 @ ) (o] =10jx|
P New Clear L Del | Swg) Exit
E
TabloName  [Delo |
s Ly e T
wac ¥ ey A  Postions (* Becpes
2 i Gel Current Posiion { 5
4006 Position Table — P i e
380K " . r Akied e ¥ 4 )
9 Multi Recipe Panel @ Updts _Pordion,
2504 \| AddUine | Delline | MovoUp | MoveDown|
hes v l P ) N P T |
150K Lioh S 0.00 0.00 000 a0 ~|
Andhh [1 —
100K |
S0k
1000 950 900 850 600 750 700 650 600 550 500 450 400 350 300 250 200 180 100 S0 0O
4
Ide 4259, Counds: 87007 B13s Eudpd Pmdpl Aabs Redd5 Sea Tcad Tc 23 Te 305 W 4d3
Mstart| ) 0 D E)ows Acquistion.doc - Me... || By Esco Capture (C:\Prog—. [ MOTION Controles mposmuﬂe-nmuumi LA H am
1000 950 900 B50 600 750 700 BS0 600 550 500 450 400 350 300 250 200 150 100 S0 O L
4
Ndz e¥:259 , Courls 87007 Bi13s Eudp3 Pmdpl Rabs Redd5 Sea Tc3d Tc2d3 Te3d5 W4ad3 R
Sstart] ] 1 EJosta Acuistion doc - Mc... [ 3 Esco Copture (C\Prog_ [ MOTION Cortrolas | 9y Posiin Tabls - i Rece | LA s am
Set Home

Go to the microscope and set the cross hair on the axis of rotation. Go to the SET row of
the MOTION Controls Panel and click on XYZ.

Move toward the edge of the holder, preferably the first sample. SET this position as

Home for R. An initial reference co-ordinate system is now set that can be reproduced if
there is a glitch.
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Motion Control - Position Table Setup cont.

Learning Positions

There are two modes of adding rows to the position table. They are controlled by the
radio buttons in the Get Current Positions frame.

1. Select the Update mode. Each time the Add Line button, on the position table
form is clicked, a blank row will be added to the table. When the Get Position
button is clicked the values for each axis will be updated.

2. Select the Auto Add mode. Rows are added and filled in each time the Get
Position button is selected.

The Update mode is convenient for updating or refining the coordinates for an existing
table. The Auto Add mode is best when building a table from scratch.

NOTE: The Joystick Get Position button works the same as the button on the form.
With Auto Add selected, you can learn all your positions without going back to the
computer.

Choose one of the above modes of operation. Put the cursor on the X axis cell of the first
row. Row (1). The X axis cell is arbitrary but a good practice. With the stage aligned on
position, (Pos 1) click the Get Position button on the Joystick or on the Position table
form. The Special Function button is the Get Position button for the old Joystick. If you
chose the Update mode the coordinate cells of row (1) will be filled. If you chose the
Auto Add mode then you will have a new row at the bottom of the table with the values
for the current position.

In the update mode, you will continue to put the cursor on the X column of the row that
matches your sample. You will move to a new position and select the Get Position
button.

In the Auto Add mode you will continue moving to new positions and selecting the Get

Position button. When you are finished, delete any rows left over from previous tables.
Yon will then he laft wwith a tahla nranarlhy nummbaead

In the Auto Add mode you will continue moving to new positions and selecting the Get
Position button. When you are finished, delete any rows left over from previous tables.
You will then be left with a table properly numbered.

The screen on the next page shows the controls discussed.
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Motion Control - Position Table Setup cont.

| = 10| x|

— Motion Controls

Velocity Angle

Setup |  Selup ‘_J PANIC
SET XYZ, -Home Controles Rotaion |~
l SET R E Hotms Goto or
FSET xYZ R Cont G T
} o xvz | R | _Cont | Got
'got0 %z | R | Stop | |

Units

J Enable

Goto *
e imm v | Rotation |deg L] or Get
| %0 [ yo | Zz0 | R®D

- Name the new
= =i e
position table
New Clear Del Save > Exi or pull down
L | /9;/ stored table
Table Name I Default ‘ﬂ

Positions M.Odgs ¥ :
. Positions ¢ Becipes
togg :
Get Current Position Get

Step Positions 52
Position

Add Line l DelLine l Move Up ‘MoveDownI

O Autoadd Get *
+ Update Position

x 1 ¥ 1 _E | R __|sf
i 0.00 0.00 0.00 0.0 ~

NOTE: With the GPIB/2100 Indexer system the Joystick operation is not connected
to the computer. Continuous polling of the Indexers to see if there has been Joystick
activity leads to less reliable operation. The “Goto or Get” button on the Motion
Control Panel is used to request current stage position. This provides the required

nndata Tha Matian Cantral Panel hutton ONIY nndates the Motion Control
to the computer. Continuous polling of the Indexers to see it there lhas(lj)een .?oystick

activity leads to less reliable operation. The “Goto or Get” button on the Motion
Control Panel is used to request current stage position. This provides the required
update. The Motion Control Panel button ONLY updates the Motion Control
display. The Get Position Button on the Position Table and the Joystick update
both the Motion Control Panel and the Position Table.
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Motion Control - Position Table Setup cont.

After the desired positions have been entered into the Position Table click on the Recipe
button. This expands the Position Table — Multi Recipe Panel so that Recipes may be
assigned for each position.

Save the table and Run the analysis.

Iti Recipe Save. l =18l x

New | Clear I Del l Save > W

r
Table Name I Default ﬂ

: o ! T11/22:Au =
Recipe button?" Becipes  111/22.Phos =
~roditent Position St E)EE:%i?iéone

‘ Depth Profile:Recipe

is Depth Profile:Au on 5SS

& Update Position Depth Profile:Au on S5

Depth Profile:Au on SS
Peiformance test: Gold Diagnal

pull-down
menu

U Autoadd | Get *

|

addline | Delline | m{ESIHmencelesiBod Diagns
Position T able Blark:Cr Reain
Position Position T able Blank:Au regio v | z | R |-
1 1 OSSN 4] 000 000 000 47.00_ |
2 12 B TEST:test 2 ~| 100 100 100 1.00
3 13 /\ Position Table Blank:Fe Re¢ » 200 200 200 200~

Descriptions and/or
comments may be
inserted here.

If, after acquiring the data set, more data is needed, create the appropriate Recipes and
insert them into the previous position table.
Then Save again.

Previously stored position tables may be reused and edited to accommodate different sets
of samples.

Previously stored position tables may be reused and edited to accommodate different sets
of samples.

Motion Control - Rotation

Rotation |'

Cont | ‘

Stop LR

e ‘\l\StopS continues rotation |

Starts continues rotation j
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Motion Control — System configuration.

w, MUTION Controles [ . O] x] ‘
— Motion Controls
: : ) Enable ‘
nfigure Joystick yr| ‘ }
Motars buttons tup . PaNIC ‘ ‘
fHome Controles S Rotation - s
oyl home drabled | . |
i SET %2 R Cont | | ey |
S| | |
Goto %z | R || stop | ‘ dustieh i
- Units — - e e
‘ xYZ Imm VI Rotation |deg Vli or Get }
[X038 [Y2Z3 [Zos52 [ Aa3 ’ |
| I J l

w, Estal lish Motor Conliguration | _ |0

Please select one option for the Motion Control
interface.

1. No Motors then use “None”
2. National GPIB card us 2100
Indexers with HPIB.

3. New motion system use 6K4.

tdotion Control Interface
" Nane

P
i ¢ 2100 Indexers with HPIB

Please check all installed axes.

[ Installed Azes

P

On new installations, check al

~ K Ayis
_ installed axes.
T v If a fault message suggests you
W ZAsis ‘ should uninstall a motor, remove
) ' | the check for the reported axis.
i~ R Axis
| \
l v Z Anis 3 SUUUIU BLUIIOLGAL ¢ 1IIVLUL y L VALV ¥ v
‘ - 1 the check for the reported axis.

R Axis I

Store Selsction and Exit

This configuration dialog will be displayed when the software is first installed. Your
responses will be stored in the registry.
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Motion Control - Units, coordinates.

Units
Goto *
m Rotation m | ID' o I Read only — Current position
| pr— ; e ‘ :
X 2.3 | Z:052 | R:33
raw | l

| ! Manual entry - (X,Y,Z,R)

XYZ Scale units are:
1. mm = millimeters
2. inch = inches
3. raw = number of motor steps (250,000 / inch)

R Scale units are:

1. deg = degrees

2. raw = number of motor steps (36,000 / turn — 6K4 or 25,000 / turn GPIB)

3. tilt=converts TOA (Take Off Angle) to raw. See Motion Control — Angle
Resolved.

Enter position coordinates and then click Goto (or keyboard Enter) for manual control. If

no position coordinates are entered (i.e. White boxes are empty) then the current motor
positions will be recovered from 2100 Indexers. This is not required with 6K4.
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Motion Control - Velocity Setup (GPIB with 2100 Indexers only)
The Velocity Setup only controls the velocities for computer, not joystick control.

&5 =10 x|

The velacity settings are in mm/sec or dea/sec.
These settings only control the velocities for computer
contral. The joystick velocities are set manualy in the
2100 indexers.

Adjustment range

X Axis 05 0.1 to 5 mm/sec

Y Axis 05 0.1 to 5 mmisec

Z Axis 05 0.1 to 5 mmisec

R Axis 05 1 to 180 deg/sec
Command1
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MRS Tables

A capture screen, with a new database loaded, will show no MRS table. Select a Recipe
to load the MRS table constructor functions.

w Eaco Laptine (D0 ESCA 2000 T strtodh)
Blo Yiew Help Settings Ext

Dayd R
Uses m detrator
Recipa Dese
@ Recpe
C Expedinent I r
~}|SSPa
7 Pertoimance test i =
7 Pasition Tabée Blank
17 Sample Projact
(] | »
Area; Pess Autofrd Jools | B¢ Ba E@‘-:’ AN TRECY Proj Hame|

Exp Narms |

E3p Desc: [Temporary Exparinent

Anslysis. [Raw dwa

| Scan Vistle | ¥offest Yolset | YScals |

0

|

&Y:520.24 . Counis: 77 Gaa Pt4p3 Redp! Rh3pl V2p1

Ida
mstml i - = _2)D:i\ESCA 2000 G [ Esca Capture (D:\ESCA... 3 ]Section | Overviev.doc - | usZRM

| e Wew b Settings Exit

Dt 8
Uset [administrator Run 3,
# Recipa Desc One +
v Reci - & 2
G Recos [Detanat f Agand 0 Qystvias. fis
" Depih Fioiie [ 1 |Functian |LBE |Window Widkh| S pot Size S cans/Time| Rest]| EV/Step] ‘I
i+ Perlaemance test | [Surves ~lo Tooo 1 4 I |
Dt &
User wisator m
& Recipe Desc One 12
® Recoe c &
A Eec ; [Delaut [ Apperd Oves Write e
'~ Deplh Prolie 1_|Funcbon LBE |Window Widkh| S pot Size|Scans/Time|Restt| EV/Step)| -
7 Perlomance test Survey ~ [0 (1000 800 |1 &« | =
7% Pos#ion Table Blank G Suivey 1000 ~| 7
" Sangle Proiect END
B

|

EEEEODE

ol

In this case the Sample Project > Default Recipe was selected. The MRS for this Recipe
is a simple survey. We can start from this MRS and modify it to create the parameter
table for the Spectrum capture desired. First, a review of the possibilities.
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MRS Tables - Construction by selecting and editing Functions.

Adding a new function.

Click on add
function.

Drop down the Function menu

Drop function menu.

| Neutralizer
Label

Select a Function

1__|Function LBE |Window Width| Spot Size|S cans/Time|Restt| EV/Step Al
~In 11000 8o 1 & | [ 2
. a4
Select a Function
1 [Function LBE [Window Width|Spot Size|S cans/Time|ResH|EV/Step -l [
~lo_[1000 I 4 | 0
7

ResHi END 11
HiSen + |
UnScanned =
Depth Profile be ,

10System A
Etch 3
Lavel Select a function. ES
BLoop [
PT Single _T_.l
Xpause ‘_j__i
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MRS Tables — Construction buy editing Functions cont.

FUNCTION TABLE CONTROLS

Clear Clear MRS table. Leaves top function.

1+ Set next row up the active function

+ Set next row down the active function
& ;

A Add new function

}{ Delete current function

i Move current function up one row

) Move current function down one row

The controls for the manipulation of the functions in the table are described above. The
underlined A and X can be executed from the keyboard by using Alt-A or Alt-X.

I A Quick ” Last Rurining User [administrate~_End x;‘_-‘-l
1

Function LBE |Window Width| Spot Size| Scags/Time| ResH|EV/Step « || | 2P
Survey ~ [0 [fo00 B0 1\ |4 |1 2
G Survey 1000 + | & /& \ ke
Scans/Time |—— 3
A Tunatinan fia thic nnca n Qussine) nvantac o lict ~AF Anfn../h‘_‘A..tQ AnAiaibiAn mavnan afoen
Scans/Time [—— 3
ey e e e

A Function (in this case a Survey) creates a list of default data acquisition parameters.
The default values are often ok but it is quick to customize the values. For example, the
number of Scans is often increased or the BE conditions are changed.

NOTE: Time, stated as hh:mm:ss, can be entered instead of number of scans. The
program will compute a number of scans that most closely matches the requested
time. A calculation of zero scans will be run as one scan.

The default parameter eV/step is set optimum for the selected resolution (Res#).
This applies to high resolution (ResHi) and high Sensitivity (HiSen) scans.
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MRS Tables - Construction by editing Functions cont.

NOTE: TAB or the mouse must be used to step out of the Function column.

In the Function column the arrow keys move up and down the Funetion list and not
from Function to parameter columns or Function to Function.

The arrow keys move up and down or side to side in the parameter columns.

SHIFT TAB will tab right to left. It is fast to fill in a table and then “arrow” down the
scan column and set the number of scans at one time.

High Resolution scans and High Sensitivity scans may be added to the table as required

by the analysis. For these two cases the binding energy is changed form the default
values. This is quickly accomplished by “Arrowing” down the BE column.

1 [Function

\LRegion name J

LBE |Window Width|Spot Size|Scans/Time|Rest| EV/Step

Survey 0 (1000 800 2 4 1
G Survey 1000 &7 |Survey

2 |Funclion CBE |Window Width|Spot Size|Scans/Time| Rest|EV/Step
ResHi 284 |20 300 5 2 0.085
G HR R2 V. |C1s

3 | Function CBE |Window Width|Spot Size|Scans/Time|ResH |EV/Step
ResHi 530 (20 300 3 2 0.065
G HR R2 g |0 1s

4  |Function CBE [Window Widlh|Spot Size|Scans/Time| Restt| EV/Step
ResHi 100 (20 300 5 2 0.085
G HR A2 & |Si2p

5 |Function CBE |Window Width| Spot Size|Scans/Time|Res#|EV/Step
ResHi 348 |20 300 10 2 0.085
G HR R2 & |Ca2p ~

|

The above Multi Region Scan (MRS) has a survey and four high resolutions Region.

Each region has been named for ease of identification. The region name will default to
Region 1, Region2 etc if the names are not entered.
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MRS Tables — Templates

3 |Function LBE [Window—— : ——~Slep
HiSen ~ |50 [250 Template drop-down
G Ser} R4 v| & Iov.v BE menu.

4 |Function LBE |Window~——0 : . ~r75tep
HiSen ~ |50 |250 -~ [ EEE
G GenR3 v | & llowBFr” a

5 |Function LBE ,oﬂ/idth Spot Size|Scans/Time|ResH|EV/Step
HiSen v [ 5220 600 3 3 |2
+T ¢ |Feimi Region
G SenFi4 END
G GenR3

The table above displays three templates for the high sensitivity function. After selecting
a function you can drop-down the list of named templates that hold a set of default
values. For frequently used parameter sets you may want to define your own set of
default templates.

1 |Function LBE |Window Width| Spot Size| Scans/Time| Res#| EV/Siep|
Suivey ~ |0 1000 300 [2 [4 [1
G Survey 1000 v [ £ [Survey
2 |Function CBE |Window Width| Spot Size[Scans/Tims|ResB[EV/Step|
ResHi ~[284 |20 300 [5 |2 Jooes |
G HR A2 ~| v]Cis
3 [Function LBE [Window Width|Spot Size[Scans/Time|Res#[EV/Step)
HiSen ~ [50 [250 800 K [4 T4
G Sen R4 ~ | ¢ |low BE range
4 [Function LBE [Window Width|Spot Size]Scans/Time[Res#[EV/Step
HiSen ~ |50 1250 E0D K 1 1T )
G Gen R3 « | ¢ |lowBE range
5 |Function LBE [Window Width| Spot Size] Scans/Time[ResH#[EV/Step
HiSen ~[-5 |20 600 IB 3 ]2
Fesmi edge v |, U qFeimi Renion p——
w High Sensitivity Dialog | x|
Template Name Create Date  Last Modified d’l;fj
[Feimi edge [27872000 [
LBE Window Width Spol Size Scans/Time
[5 [20 [600 6
Desi Birft I+ o I I
esign button
g g EVi/Blep Set As Default
[3 [2
- r INo
Comment \
‘ Check to lock value ’
| Check to lock valuejl
Qe X X | =
Mew Cancel | Delete Paste
4] ¢[30f3 » ol
! Re 4p1 Rh 3p1 V 2p1

To create a new template:

Select the New Icon.

Enter a new Template Name.

Enter the parameter values for your template in the appropriate boxes.

The check box will lock the value so it can’t be changed from the MRS table.
Select the Paste Icon to save the template and post the name to the Function
list.

LA LW =
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MRS Tables - Run Controls

One +=

= ¢ Append & Over'Wiite

End =
1 |Function LBE |*indow Width|Spot Size| Scans/Time|ResH|EV/Step
Survey « (0 1000 800 2 4 1
G Survey 1000 w | & |Survey
2 |Function CBE |Window Width|Spot Size] § cans/Time| Res#|EV/Step)
ResHi v |284 [20 300 5 2 |0.085 |
: G HR R2 v | ¢ |C1s
|
@ =P . I &) Proj Name|
Exp Name:|
| Esp Dese: [Temporary Experiment
] j Analysis:  [Raw data

Befor running the MRS table a Project Name and Experiment Name must be provided.
These two names taken together create a unique idenity for the MRS in the database. The
Experiment Description is for additional information that make clear the Experiment.
The discription is not used for finding the data. It is supplied after the data is recovered.

Most of the time there will be a Project Name and Experiment Name in the input boxes.
These names will be left from the previous state of the Capture Program. It is most likely
you will not change the Project Name. This assumes that you will do many Experiments
for one Project. The typical operation will be to write over or modify the Experiment
Name. You may add letters or numbers to show a sequence in the experiments.

After taking care of the Project Name, Experiment Name and Description Select a Run
Control.

Control.

Three Run Controls are found above the Function Table. The lines in the Function
Table can be run to capture a sequence of regions.

The Run button runs the complete Function Table from line 1 to the bottom of the table.
The second button labeled One only runs the current active (highlighted) line.

The bottom button labeled End runs from the current active line to the bottom of the
Function Table.Once a capture is started additional buttons appear to control
termination.
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Pause, Stop , Abort and Append buttons appear to the right of the three run buttons.

o ﬁppend- Run %= |
(¢ Over Write Ore +=| [ % - t
| User |.ﬁ.dministrato End 5| Pause | Stop Abort

Pause — MRS tables. Pause will temporarily stop the capture so a change can be made
to the number of scans or capture time. ln order to continue, click again on Pause.

Pause — Depth Profiles. Pause will temporarily stop the capture of a scan. During the
pause the etch time or number of cycles may be changed. In order to continue, click
again on Pause. If Pause is used during the etch cycle the current etch cycle will finish
and then the Pause will be executed.

Pause — Position Tables. Pause will effect the MRS table of the current position.

Pause — lon Etch, The stand alone Etch function will pause during the etch. The etch
time can be changed.

Stop — MRS Table. “Stop” is used to stop a scan at the nearest endpoint. If the
capture is unscanned then the capture will stop immediately.

Stop — Depth Profiles. “Stop” acts as an abort during a the Depth Profile.

Stop — Position Tables. “Stop” will stop the Position Table MRS at the end of the
running spectrum. The Position table will be aborted.

Abort stops all operations immediately. The data taken up to the time of the Abort is
saved.

Abort stops all operations immediately. The data taken up to the time of the Abort is
saved.

Append : Normal operation is Overwrite. If a new experiment name is not entered,
then the re-run of the current experiment overwrites the existing data. If you want to
collect additional data under the current experiment name then you may use the Append
mode. This can be used to add a new region to the experiment or to collect additional
data for one or more regions. The Appended data may easily be added to the original
data by using the Add Spectra function in the Tools menu. The Append mode reverts
back to the overwrite mode after the Appended data has been collected.
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MRS Tables - Run display

The data being acquired will be visible in the Spectrum Viewer.
During data acquisition binding energies may be measured by placing the cursor on the
peaks, their binding energies can be seen below in the Display Bar.

Area | Peak | AutoFind | Tools | A g’ B (@) = £ AROY .| Proi Name:[Dataut
- | ExpName[Temp

: Exp Dese: [shart scan
{ Analysis: [Raw data
26K l Scan [ Visble | alls
! Surve: | 0
* : ! Cls 0
|
1.5k b
\ !
o4 l |
uw'-\] | “ : ‘
SV
y Tt {
0

550 500 450 400 350 300 250 200 150 100 50

[l |
u3d Ru3d3 Ruldds Sea Tbdp3

Idle eV:283.2, Counts: 1156 {C1s Eudpl Kr 3

Capture Status Scofield Table

Display Bar

The Spectrum Viewer is used to display the current active spectrum and it will always
be displayed in this window during data acquisition.

Below the Spectrum Viewer/ Document Control area is a display bar that shows the
status of the capture process.

During a capture the Idle indicator will switch to Running.

The information inside of the parenthesis will show the Recipe that is being run.

Additional parameters of the capture will also be displayed in this window.
Status Ul UIC Capluic prucoss.

During a capture the Idle indicator will switch to Running.

The information inside of the parenthesis will show the Recipe that is being run.
Additional parameters of the capture will also be displayed in this window.

The next window in the Status Bar displays the cursor parameters.

The third window displays the Scofield Table showing probable peak assignments as a
function of cursor position.
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Next section is Data Analysis

The data analysis provide for Compositional Analysis, Peak Fitting, Depth Profile
analysis and other data manipulation.

To open the Data Analysis from the Capture program Click on View > Data Reduction.

w Lo Laghinr (1) ESUA 2000 G startaidb)
| o yowe belp settings Ext
| O 1 o s sty Data Analysis
ESCA Control Pri Dese button
GR mmconmam [T i =T
——ry Scan List
tos Dovame—— | 1 |Function LBE | Window Wicth|Spol Siza|S car/T ina| Res#|EV/S || cear
B | Suvey v[0_[600 800 |1 K] _
GSuvey 1000 ~| 7 +
END
N — . . 3
b id |R 2
| I | I
prea | ook | Autorwd | Tocs | A || BB | b 21 | @ || PreiNese Detan
: [ Exp MamefTemp
’ Exp 0o o scan
|| Anshsiz: [Rew data
Scan Vigtle Hoffsed Yol
25 i 5 0
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I\
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