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1 Introduction

QUANTAX is the ideal all-purpose energy dispersive microanalysis system for industry,
research and education. Various options are provided for scaling and tuning of QUANTAX
to a broad range of analysis tasks and application environments.

All QUANTAX systems provide state-of-the-art qualitative and true standardless
quantitative microanalysis for bulk specimens, polished samples, particles, and rough
surfaces. This is accomplished by optimized automatic or interactive spectrum analysis
methods, fundamental parameter approaches (e.g. P/B-ZAF) and the most exact and
comprehensive atomic database available.

An intuitive user interface ESPRIT Compact, as well as various options for quick and
comprehensive report generation complement the analysis toolboxes. The software tools
are tailored to meet both the needs of the novice as well as the experienced user.

This manual provides a general software overview and a practical step-by-step description
of the most common measurement procedures that can be performed with the
QUANTAX system. Details on the individual hardware parts and additional technical data
are contained in separate individual device manuals that also contain further references
regarding operational safety. Please follow all safety instructions closely to avoid hazards
to personal safety and equipment. In case of necessary maintenance, reinstallation,
severe computer breakdown, hardware changes, etc. the Bruker customer support or
your local supplier have to be contacted for further assistance and instructions.
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2.1 Radiation Safety

/\ DANGER

Changes to the original detector
installation are strictly prohibited.
Radiation safety may be impaired by
improper installation or de-installation.

2.1 Radiation Safety

Operation of the QUANTAX microanalysis system is
restricted to trained personnel familiar with the
system as well as the product documentation,
general safety precautions, and laboratory rules. A
briefing on safety issues is given at the time of
installation or during user training.

Local, state, or federal regulations have to be taken
into account additionally to the safety instructions
given here. Additional instructions for specific parts
of the QUANTAX system — e.g. the X-ray detectors —
may be contained in the according manuals.

The QUANTAX microanalysis system may only be
used in combination with electron microscopes or
similar devices. Any other use beyond that is
considered non-intended usage. The operator, not
the manufacturer, assumes sole liability for all
personal injury and material damage arising from
non-intended usage.

The QUANTAX microanalysis system uses the
X-radiation that is generated by sample interaction
with electrons from the electron source of the
microscope or photons emitted by the optional X-ray
source. Microscopes and attachments approved by
the microscope vendors are generally designed to
shield this type of radiation sufficiently.

The QUANTAX XFlash® detector is installed
according to the applicable radiation safety
regulations. Changes to the original installation and
equipment, including flanges, vacuum sealing,
support, etc. are strictly prohibited.

In case the XFlash® detector has to be uninstalled,
make sure that the original blind flange of the
electron microscope vendor is used to seal the
sample chamber port. In case the original flange is
not available contact the microscope vendor for
support.



2 Safety Information

2.2 Electrical Safety

/\ DANGER

High voltage inside. Do not remove
covers.

ESPRIT Compact

All parts have been designed according to the safety
requirements  for  electrical  equipment  for
measurement, control and laboratory use, or the
European Low Voltage Directive, respectively. The
system must be correctly installed and used only for
the purposes it is designed for. Especially grounding
of the system or system parts - as performed during
installation - must not be changed for any reason. In
case of any supplements or replacement parts being
installed, supply voltage settings must be checked
and adjusted to the local mains voltage.

Certain parts of the system may contain dangerous
voltages. No covers need to be removed during
regular operation; maintenance should only be
carried out by trained and certified personnel.

2.3 Electromagnetic Compatibility

o

10

Due to its physical construction, the highly sensitive
X-ray detector may not fully comply with common
standards regarding electromagnetic immunity of
general electronic equipment. This is not a
disadvantage under normal circumstances because
the QUANTAX system works under the same
conditions as electron microscopes and the
laboratory environment is designed to meet the
requirements of these instruments.

Bruker devices fulfill all requirements regarding
active electromagnetic compatibility (emission rules).
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3.1 Hardware System Components

3.1 Hardware System Components

Typical QUANTAX EDS system parts

= XFlash® energy dispersive X-ray
detector

= SCU (Scanning Control Unit)
=  QUANTAX server computer
= ESPRIT Compact software package

3.1.1 XFlash® Energy
Dispersive
X-ray Detectors

Fig. 3.1-1 Bruker XFlash® detector

3.1.2 SCU (Scanning
Control Unit)

System components of QUANTAX comprise the
X-ray detector, interface hardware, one or more
computers, and several software modules. All parts
are selected for performance and trouble free
interaction. Exchanging any part of the QUANTAX
system with non-approved items (e.g. user-defined
computers) may impair the functionality.

Single photon counting. Energy dispersive X-ray
spectrometers take advantage of the photon nature
of light. In the X-ray range the energy of a single
photon is just sufficient to produce a measurable
voltage pulse at the output of an ultra-low noise
preamplifier connected to the semiconductor
detector crystal. The individual pulse heights are a
statistical measure of the corresponding quantum
energy. By digitally recording and counting a great
number of such pulses within a so-called multi-
channel analyzer (MCA), a complete image of the
X-ray spectrum is built up almost simultaneously.
This digital quantum counting technique makes the
energy dispersive spectrometry extremely reliable.

Bruker XFlash® Detector. The Bruker XFlash®
detector is an energy dispersive X-ray detector that
works according to the principle of the silicon drift
detector (SDD). It uses a special arrangement of drift
electrodes and active components on the detector
crystal chip to raise the signal strength to a level that
can be measured even at room temperature.

XFlash® detectors are maintenance-free, durable,
lightweight, completely vibration free, and do not
require any consumables.

The SCU is the heart of the spectrometer
electronics. Different auxiliary utilities like signal
inspectors and count rate meters are incorporated in
the signal processing unit, as well as all the
necessary supply and operational circuits. The data
interface connects the spectrometer and the
QUANTAX server.

13
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Fig. 3.1-2 SCU (Scanning Control Unit)

3.1.3 Computer

14

Workstations

ESPRIT Compact

Spectrometry signal processing. Inevitable
electronic noise requires the detector signal to be
averaged over a certain time for the purpose of pulse
height analysis. This averaging or noise filtering is
performed by the so-called signal shaper. The
necessary time per pulse (filter time) limits the
maximum acquisition speed of a spectrometer. The
applicable filter times are determined by the
properties of the detector noise and the required
energy resolution (peak separation).

Pulse throughput. \With optimum signal shaper the
QUANTAX  XFlash® can output 20000 to
130 000 cps, depending on the type of detector used
(refer to the detector's hardware reference manual
for specifications). Faster than optimum shapers can
be selected at the expense of energy resolution,
which is acceptable for ultrahigh-speed applications
like element mapping.

The QUANTAX spectrometer electronics is
configured according to the chosen detector and
QUANTAX system level.

QUANTAX scan system. The SCU also contains the
necessary hardware for controlling the x/y electron
beam deflection as well as two separate digitizers for
the image signals of the electron microscope (EM).
Position tagged spectrometry data acquisition is
provided for advanced line scan and element
mapping. Digital signal processing supports the
server computer in time critical tasks. Control signals
for hardware scan switching are provided as well.

Microscope data transfer. Microscope data transfer
is based on different networking technologies
according to the type of microscope. For older
brands, serial connections (RS232) are also provided.

Client-server architecture. All QUANTAX systems
feature client-server architecture. The server part
controls the spectrometer and microscope hardware
and performs basic data evaluation; the client system
is what is visible to the user and provides the
graphical user interface (GUI). Client and server can
share one computer or run on different computers.
Multiple client workstations can connect to a
QUANTAX server with network access (LAN).
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& In some cases client and/or
server application may share
computers with the SEM installation.

3.2 ESPRIT Compact Software

Server workstation. Based on the operating
Windows® system, the QUANTAX server can be
used as standalone unit or network component. The
connections to the optional client workstations are
accomplished either via a separate network or via the
intranet of the company or lab. With appropriate
upgrades it is also possible to connect to wide area
networks. The QUANTAX server performs the
measurements and primary spectrum mathematics.
It also provides the public and private data areas of
the QUANTAX user.

3.2 ESPRIT Compact Software

& Do not save the license with a
pdf-reader. This procedure destroys
the license.

System requirements. QUANTAX requires
Windows® 7 onwards with a service pack level
specified at time of installation. Operating system
updates are to be approved by Bruker Nano.

Windows® administrator rights are required for the
installation of QUANTAX. Ask vyour system
administrator for help.

License file. A user and system specific license file
is provided with the system. During the initial start of
ESPRIT Compact the user is prompted to provide
this license file for registration.

The license file (Licence.pdf) is stored to the server
computer; after completion the license should be
kept in a safe location.

The license is also provided as hard copy. The
contents can be checked against the file, which can
be opened by any pdf-reader or from the System/

System workspace by clicking the | 3hew [ puytton.

Hardware key. The system license is bound to a
system specific hardware key coded into the
QUANTAX server hardware. Client workstations can
receive certification from a licensed server via the
network.

3.3 General Operating Instructions

3.3.1 Detector
Maintenance

The detector is the most sensitive part of the
spectrometer. According to the type of detector at
hand, different operations regulations apply. These
must be followed strictly.

15
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& After complete shutdown of XFlash®detectors. Bruker XFlash® detectors are

® . . .
the XFlash™ detector, an extended maintenance-free. There is no additional wear out
warmup period and/or energy channel

o 1 . caused by permanently powering the detector;
recalibration (see section 5.2) may be . :
necessary for high precision nonetheless detectors for light element analysis may
measurements. exhibit slight parameter changes after very long

periods (several weeks) of continuous operation.

Standby. Standby mode for the thermoelectrically

cooled detector can be chosen between work
" For windowless detectors the sessions to prevent unnecessary heating of the
Eﬁg‘::i’hr:?giirrg;(fé;’ee:h”:rg'besr o detector housing. From the standby mode, the
N P v Sy N detecto.r can be quickly put back into a stabl.e
detector crystal. measuring mode. Standby mode can be entered via
the EDS DETECTOR CONFIGURATION dialog (see
section 4.5.4) or by confirming the corresponding

option when terminating a work session.

Cooling mode. A mode selection for the detector
cooling is provided for XFlash® detectors. Maximum
cooling will provide the optimum energy resolution.
Thermostat mode will reduce possible changes due
to varying environment temperature. Though these
changes are normally negligible, thermostat mode is
the proposed setting with most QUANTAX
applications. Please check the XFlash® Reference
Manual to decide which of the above options is the
most suitable for your purpose.

Detector window. The X-ray detectors are
& Abroken detector window equipped with a light element window. This kind of
caused by anytuserollnteractlonlt_ window is extremely thin, fragile, and contact
Impalrs warranty and can resuit in a e . . .
total damage of the X-ray detector. sepsVuve. In general, cleam.ng. of the window is
Additionally, a broken beryllium neither necessary nor permissible. If the detector
window represents a substantial window is contaminated, contact customer support
health risk. or your local supplier for assistance.
3.3.2 Electronic Units Setup. Unauthorized changes to the electronic and

electric installation are not permitted. Besides safety
regulations (see section 3.1.2) also electromagnetic
immunity and noise pick up issues are addressed
during installation.

Note that electronic parts may have to be adapted to
the local mains voltages, if this should change for
whatsoever reason. Also replacement parts have to
be checked for proper settings before being
connected to the mains supply. Details are described
in the according reference manual.

16
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& The spectrometers are highly
sensitive measurement devices,
which can be impaired or destroyed
by inappropriate use.

3.3.3 Software and Data
Handling

3.3 General Operating Instructions

Electrostatic damage. All electronic components
and computers require the typical operating
precautions for electronic products. Especially, all
usual preventative measures against electrostatic
discharge (ESD) must be carried out. All components
of the QUANTAX system are designed for laboratory
use only.

Cleaning. Covers of electronic compartments must
never be opened. Only dry cleaning (dusting) of the
outer compartments is permissible. The detector
window must not be cleaned at all.

Backing up data. Even state-of-art, complex and
versatile software systems cannot be designed to
completely exclude the possibility of damage or
impairment by improper operation and/or misuse.
Additionally no existing computer system is actually
immune against potential hardware or software
errors. Appropriate backing-up of all relevant data is
strongly recommended. No warranty can be
accepted in case of data loss for whatsoever
reasons.

Maintaining system integrity. The QUANTAX
system is installed on special selected and
configured computers. Any change of the system
configuration, user status, access rights, or else can
impair system integrity. Also new applications,
especially multi-media, internet, and game software
can interfere with QUANTAX. The internal client-
server architecture of QUANTAX depends on
Windows® communication services that may be
adversely modified by subsequent installations.

Recovering from errors. In cases of program lockup
due to improper operation or unexpected
circumstances a restart of ESPRIT Compact is
normally sufficient. In more severe cases a restart of
the personal computer and/or the QUANTAX server
may be required. More severe system breakdowns -
if any - should be handled by trained service
personnel.

17
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4.1 Start-up and Login

The ESPRIT Compact software runs on the
QUANTAX server and the client workstations.
However the user only has to start the client
application; the server software and communication
drivers will start and log in automatically.

ESPRIT Compact Start-t_lp. To start ESPRIT Compact click the program

: . s . .

i Molasaiil s icon = on the Windows® desktop or in the
- - Windows® Start menu. The login screen is displayed
Sacericrdl | [ess prompting user name and password.

Login -

Login. Enter user name and password and click the

_ legin > putton. The password is stored on the
local workstation, if the corresponding option is
checked. The name of the last user is always
retained.

Fig. 4.1-1 Login screen

Multi-user systems. On multi-user systems several
users can access, manage, and evaluate private and
& system functions, especially shared data simultaneously. The unique user name
concerning the measurement system and password will give access to the private data and
e O settings. Select the server to log in from the pull

subsequent users. It is advised to o
exercise special caution here. down menu below after clicking on the arrow symbol

of the . °8in > putton.

After logging in with a unique user name the current
settings and data will be loaded from the private user
profile volume on the QUANTAX server.

By default the system has three users with different
user types:

= edx > User type
= main > Main user type
= supervisor = Supervisor type.

4.2 User Administration

Blx]le The QUANTAX communication server controls the
_ user assignments as well as the internal and external

® £ [0 client-server communication. Service tools and
= information for troubleshooting are also provided.
The communication server runs on the QUANTAX

E server computer. It is also present in single computer
and standalone systems.

Fig. 4.2-1 QUANTAX communication server
access

21
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Clicking the Bruker icon a4 in the Windows® system
tray of the server computer opens the console of the
communication server. With exception of the actions
described below no changes to the communication
server settings must be made. Unauthorized altering
of settings can render the system useless and lead
to severe data loss.

communication server @ .
el i New users are to be assigned from the QUANTAX
QUANTAX user | server sefings | information [1og | communication server. Double clicking the Bruker
User Description User type . oo . .

e ” e icon # in the Windows® system tray opens the

console of the communication server.
The QUANTAX user tab lists the current assigned
users. A new user can be added after clicking the
[ New '. button. A _passwo_rd can be entergd (leaving
the field empty is permitted) and an optional user
description can be added. As user type User, Main

user, and Supervisor can be selected.

Fig. 4.2-2 QUANTAX user list

The User has limited access to the ESPRIT Compact
System workspace. This user level only allows
access to the Appearance and Spectrometer tab,

— =50 can review the connected instruments and license
and can change the image input channel names in
Name the Microscope tab.
Password l:l
verfy [ | The Main user has limited access to the ESPRIT
bescription [ Compact System workspace. Additional to the User
level, the Main user level has full access to the
User type ) User
_ System tab.
) Main user
) Supervisor .
= The Supervisor has full access to all tabs in the
ESPRIT Compact System workspace including the

Image calibration tab.

Fig. 4.2-3 Assigning a new user

Each new user is automatically assigned a folder
structure in a private volume of the server. Default
methods, a predefined user profile, and demo data
are copied to the user folders.

Altering user name and password can be done at
any time from the QUANTAX communication server
licon & in the Windows® task bar) by clicking [chanse|
in QUANTAX user tab.

The user data and profile are automatically copied to
the new user data structures. Backups of important
data, which are always recommended, are especially
advisable when changing user names.

22
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ESPRIT Compact
o m

g .

Select connedtion

Server Local server N

save password

Fig. 4.2-4 Access to QUANTAX server settings

@~ The communication server
port in the top box must not be
altered; it must always match the
settings on the client workstations.

QUANTAX SERVER SETTINGS X
Server Address Port
Server 1 Local server 127.0.0.1 6478
New
OK Cancel

Fig. 4.2-5 Assigned measure client ports

Normally, there is no need to delete assigned users.
If users have to be deleted, it has to be made sure
that all user data to be retained are copied to public
volumes.

To delete a user highlight the user name in the list
provided in the QUANTAX user tab of the
QUANTAX communication server. After clicking
[pekte| the deletion of the user data has to be
confirmed separately. Caution, once confirmed, the
deletion cannot be revoked! If deletion of the data is
not confirmed, the data are retained invisibly; a new
user with the same name as a previously deleted will
be assigned to the idle data.

The number of assigned measure client ports
determines how many users can log in
simultaneously to the server computer. Per default
only one port is assigned, so that only one user at a
time can log in to the server computer. Even when
multiple ports are present, the hardware can only be
controlled by one user at a time.

Select a new port number in the field Measure
client ports and click [ Add = | Usually, the number
following the last assigned port in natural order is
adequate. Ask your system administrator for help.

The connection setting for a client workstation is
accessed from the ESPRIT Compact login screen.
Select the entry Configuration from the Server
dropdown list. The QUANTAX SERVER SETTINGS
dialog will open.

A random name can be given to a connection. If the
client workstation also runs a server, select “Local
server” for a name and input network address
127.0.0.1. The port number must match the setting
of the communication server (see section above);
default is 6478. Ask your system administrator for
help with network addresses and port numbers.

23
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4.3Workspaces

ke,

LineScan

E

Objects

)|

Mapping System

Fig. 4.3-1 ESPRIT Compact workspace buttons

& When changing the work-
space during an active measurement,
a confirmation dialog box pops up
and after clicking OK the current
measurement will be terminated.

/\ DANGER

Take special care when changing any
parameters in the System
workspace. These changes affect all
QUANTAX user profiles and may
influence measurement results. Using
the system with wrong Microscope
and Stage parameters may damage
sample, EDS detector and electron
microscope.

4.4 Display Control

24

Workspaces are ESPRIT Compact screen areas in
which images and spectra are displayed, the analysis
is performed and the results are managed. A
workspace can be selected by clicking on the
corresponding  workspace icon. The active
workspace icon is highlighted red.

Objects
permits point, multipoint and area EDS
analysis.

Line scan
is used to perform qualitative line scan EDS
analysis.

Mapping
allows the acquisition of intensity maps and
HyperMaps  (Bruker's position- tagged
spectrometry tool, spectral imaging).

System
is used to adjust global settings and to
calibrate the X-ray spectrometer and the
image system. Additional functions are the
display settings (language, font size), the
license management and the communication
with the electron microscope.

Program window and title bar. The title bar at the
top of the ESPRIT Compact program window
contains the general control buttons common to the
Windows® applications.

The complete ESPRIT Compact window can be
resized by dragging and pulling the handle on the
bottom right-hand corner or on one of the border

lines. To switch to full screen display, click the =l
icon in the title bar; switch back by clicking the E
icon. The | icon minimizes the program window.
The icon activates the program help system.

Please note that the I icon closes ESPRIT
Compact completely, not just the active workspace.
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To scale individual parts of the program window the
splitter (dark grey lines) between different screen
areas on the ESPRIT Compact interface can be
dragged (a changing mouse cursor indicates
availability of this option).

Full screen / dual screen mode. An image or a
diagram chart can be decoupled from the ESPRIT
window and switched to full screen by clicking the
full screen symbol [] on the upper right-hand corner
of the corresponding screen area.

If a second monitor is attached, the decoupled
window can be dragged and pulled to the second
monitor and ESPRIT Compact can be used in
extended display mode. Revert from full screen
mode by pressing the ESC key or clicking the full
screen symbol [l again.

Configurator bar. The configurator bar compiles all
attached hardware parts as well as information about
the sample and the scan settings. All parts of the
configurator bar are described in detail in section 4.5.

Image capture chart. The workspaces Objects,
Line scan, and Mapping have a dedicated chart for
controlling the electron image capture. Analysis
spots, objects, scan lines, and mapping areas can be
defined on the captured image. Image capture is
controlled directly from the current workspace.

One or two of the image detectors (typically the SE
and BSE detectors) can be connected to the
QUANTAX hardware and selected for image capture.

Spectrum and Result chart. The  workspaces
Objects, Line scan, and Mapping have a dedicated
chart for displaying spectra and associated spectrum
list or results. Details are described in section 5.5.

Icons and buttons. A number of icons and buttons
associated to the different workspaces and display
charts are provided.

Using the triangles * at the control buttons opens
drop-down menus to enter acquisition and analysis
options. Diagram axis labels and column titles can be
selected with F .

25
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Data lists and thumbnail images will be highlighted
by clicking onto them. Multiple items can be selected
by using the SHIFT or CTRL key to perform batch
processing.

4.5 Configurator Bar

The configurator bar consists of a horizontal row of
buttons (configurators) in the upper part of the
ESPRIT  Compact window that allow the
configuration of the hardware components.

The individual configurators display relevant
adjustable parameters of electron microscope, scan
unit and spectrometers. They will be explained in
detall in the next sections.

2% Sample ®  Microscope EHd scan = i eps =
v Testsample ~ HV 150kV ~ Size 600 px ~ ICR 100 keps

Fig. 4.5-1 Configurator bar

The parameter to be displayed can be set by the user
by clicking with the right mouse key on the displayed
value in the configurator and selecting the desired
parameter in the Select property menu.

Use the downward-facing arrow in the left bottom

corner of a configurator (- icon, depending on the
display mode) to access the corresponding
configuration dialog.

4.5.1 Sample The Sample configurator is used to display and
Configuration manage information about the sample. The
information, which can be displayed are the

following parameters:

= Sample name

= Coating type

2%

s Sample
= Company
v Test sample | « Batch
Fig. 4.5-2 Sample configurator = Sample

Coating calibration. Select this option, if the sample
is coated and a coating correction data file (.ccc) is
available. Open the *.ccc file in the popup dialog.

26



User Manual

Select property

Sample name
Coating type
Company
Batch

Sample

Fig. 4.5-3 Sample configurator select property

menu

SAMPLE PROPERTIES

Name Test sample

Description

User defined data
Name John
Company DemaCo Ltd.
Batch AF-10/45
Sample 12

Sample coating
® None
2 Coating with
> Coating correction

Sample for testing

?

OK Cancel

X

I

Fig. 4.5-4 Sample configuration dialog

4.5.2 Microscope
Configuration

O Microscope

~ | HV

15,0 kV

Fig. 4.5-5 Microscope configurator

Select property

High voltage
Working distance
Magnification
Stage position X
Stage position ¥
Stage position 2
Sample tilt angle

Fig. 4.5-6 Microscope configurator select

property menu

The parameter to be displayed can be set by the user
by clicking with the right mouse key on the displayed
value in the configurator and selecting the desired
parameter in the Select property menu.

When clicking on the icon in the bottom left
corner of the Sample configurator, the SAMPLE
PROPERTIES dialog pops up. Before measurement,
general properties of the sample can be entered in
this dialog. All subsequently collected data
(spectrum, image, line scan, map) will contain these
parameters. Default input parameters are name and
description. Additional user-defined data can be

added clicking the - T icon.

Sample coating. If the sample is coated to enhance
electrical conductivity, this can be entered under
Sample coating.

= None. Select this option, if the sample is not coated.

= Coating with. Select this option, if the sample is coated.
Select the element of the coating material in the periodic
table which pops up after selecting this option. The
selected element will be considered for the peak
deconvolution algorithm but will not be quantified. The
display changes to Coating with “Element name”.

The Microscope configurator displays the main
parameters of the electron microscope:

= High voltage: Acceleration voltage set on the electron
microscope.

= WD (working distance): Sample — pole piece distance in
mm.

= Magnification: Image magnification set on the electron
microscope.

= Stage position X, Y, Z: Microscope stage position
coordinates are displayed, if available

= Sample tilt angle: Angle of pre-tilted sample surface

The parameter to be displayed can be set by the user
by clicking with the right mouse key on the displayed
value in the configurator and selecting the desired
parameter in the Select property menu.

When clicking on the icon in the bottom left
corner of the Microscope configurator, the
MICROSCOPE CONFIGURATION dialog pops up. If
the data communication between microscope and
the software is active, the microscope parameters
Magnification, High voltage and Working distance
will be transferred from the microscope to ESPRIT
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MICROSCOPE CONFIGURATION X

Settings

Magnification 500
High voltage [keV] 15,0
Working distance [mm] 10,000
Communication active
External scan On Off
Sample tilt

Sample tilt [*] 0,0
Additional tilt correction O

& Tiltaround X Tilt around Y

Take off angle 35,0°

Close

Fig. 4.5-7 Microscope configuration dialog

& Because sample tilt affects
the take-off angle and hence the
Bremsstrahlung background, its value
affects the quantification results.

4.5.3 Scan Configuration

BEd Scan —
~  Size 600 px

Fig. 4.5-8 Scan configurator

Select property

Image resolution
Pixel dwell time
Frame time

Fig. 4.5-9 Scan configurator select property
menu
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Compact and displayed in this dialog.

Communication active. This option should be
checked to maintain communication between the
microscope and the ESPRIT Compact software,
otherwise relevant microscope parameters for image
scaling and quantitative analysis will not be
transferred to the software. The communication is
set up during installation and automatically enabled
after starting ESPRIT Compact.

If the communication is disturbed or not available
with the current type of microscope, the microscope
data has to be entered manually. To disable
automatic data transfer intentionally, uncheck the
control box Communication active.

Sample tilt [°]. If the sample is tilted, the value of
the sample tilt (in degrees) has to be entered in this
field manually.

Additional tilt correction. Check this option, if the
sample is tilted and the microscope has no image tilt
correction capability. This is recommended when
using large tilt angles to correct image distortion of
microscope images, element or orientation maps.

The Scan configurator displays the scanning

parameters:

= Image resolution: Image size in pixels

= Pixel dwell time: Signal collection time of a single pixel
during image acquisition

= Frame time

The parameter to be displayed can be set by the user
by clicking with the right mouse key on the displayed
value in the configurator and selecting the desired
parameter in the Select property menu.

When clicking on the icon in the bottom left
corner of the Scan configurator, the SCAN
CONFIGURATION dialog pops up.

Image resolution. The entered value applies to the
x-axis of the image. Since the aspect ratio of the
image is defined by the microscope and set during
installation, the value for the vy-axis is set
automatically and is not displayed.
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X

SCAN CONFIGURATION ?
Image resolution [pixel] 512
Image inputs SEM O Power synchronization

[Jch2

Imaging

Dwell time [s] 323

Line average

Image capture time 6s
Mapping

Dwell time [ps] 327

Line average

Mapping scan time 6=
Line scan

Dwell time [ps] 3237

Close

Fig. 4.5-10 Scan configuration dialog

@ The dwell time can only be set
in increments of numbers which are a
power of two. Direct input of arbitrary
numbers is not possible. Use the
arrows in the input field.

&= Very high image resolution will
slow down operation.

@ For Imaging, Mapping and
Line scan different timing settings are
maintained. However, the electron
image captured in the left image
window of each workspace always
follows the settings for Imaging.

& The scan speed can also be
set from the dialog that opens after

clicking the | 'icon next to the
image chart.

Image inputs. If more than one image detector is
connected to the QUANTAX scan system, the
desired detector can be selected here. For each
channel only one image detector can be selected at a
time. If only Ch1 and Ch2 can be selected from the
dropdown menu, note that the image channel names
can be changed in the System workspace under
Microscope to e.g. SE, BSE,... (refer to section
4.7.5).

Imaging. The Dwell time is the time the electron
beam stays on a pixel while capturing an image.
Select expanded dwell times to allow filtering and
averaging of the image signal and obtain less noisy
images. The Line average factor controls the
number of times a horizontal line is scanned in the
slow scan direction and averaged before proceeding
to the next line. Increasing this factor provides noise
reduction and expanded image scan time while
limiting the increased stress on the sample by
maintaining a high scan speed. The line average
factor will multiply the total image acquisition time.
The total Image capture time is calculated and
displayed.

Mapping. The Dwell time is the time the electron
beam stays on a pixel while acquiring an EDS map.
The Line average factor for mapping controls the
number of times a horizontal line is scanned in the
slow scan direction and averaged before proceeding
to the next line. The capture time (Mapping scan
time) for one mapping frame is calculated by
multiplying the numbers of pixels and lines with the
dwell time and the line average factor. The real scan
time may be longer due to the time needed for data
processing by the computer.

Power synchronization. When the according
control box is checked, the scan process is
synchronized to the cycles of the AC mains voltage.
Power synchronization substantially reduces blurring
of vertical lines caused by electromagnetic
interference (at the expense of the scan speed). It is
applicable for capturing any image or map. However,
it is normally only useful in connection with very high
magnification of the microscope. A special AC/AC
adapter to be connected to the QUANTAX server is
provided.
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4.5.4 EDS Configuration

L Eps —
~ ICR 100 kcps

Fig. 4.5-11 EDS configurator

Select property

Pulse rate

Energy range

Maximum pulse throughput
Temperature

Real time

Live time

Dead time

Fig. 4.5-12 EDS configurator select property
menu

Pulse throughput Maximum energy Mode
® 60keps & 10keV ® Normal operation
) 90 keps ® 20 keV O Standby
© 130 keps 2 40 keV Cooling
® 22 O Bokev @ Thermostat
) Automatic & Automatic

0 Maximum

Cooling system: o.k.
Detector temperature:  -19,7 °C

Close

Fig. 4.5-13 EDS detector configuration dialog,
pulse throughput choices may vary according to
detector type installed

& The best energy resolution
(peak separation) is available at lower
maximum pulse throughput settings.

& The maximum energy setting
affects the width of an energy
channel.
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The EDS configurator displays the measuring
parameters of the available EDS detector(s).

= Pulse rate (input count rate)
= Energy range

= Maximum pulse throughput
= Temperature

= Real time

= Live time

= Dead time

The parameter to be displayed can be set by the user
by clicking with the right mouse key on the displayed
value in the configurator and selecting the desired
parameter in the Select property menu.

The rectangle in the upper right corner of the
EDS configurator indicates the status of the
instrument. A green rectangle means that the
detector is activated and ready to use, a red
rectangle indicates that the detector is idle. Toggling
between activated and deactivated states can be
achieved by clicking on the EDS configurator.

When clicking on the icon in the bottom left
corner of the EDS configurator, the EDS DETECTOR
CONFIGURATION dialog pops up. The following
parameters can be set:

Pulse throughput. This control box lists the signal
processor settings available for the spectrometer
hardware. When Automatic is checked, QUANTAX
selects the throughput setting according to the
current pulse load at the beginning of a spectrum
acquisition or measurement.

Maximum energy. The available energy ranges are
listed. When Automatic is checked, QUANTAX sets
the energy range according to the microscope high
voltage (kV).

Standby mode can be activated from the device
control box or when terminating the work session. At
start-up, detectors in standby mode will automatically
be switched to full operation. Detectors are not
switched to standby mode by deselecting them in
the configurator bar.
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4.6 Loading and Saving
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Fig. 4.6-1 File browser

Freview

4.6 Loading and Saving Data and Results

Cooling mode. The XFlash® detectors can be
operated in Thermostat mode, where the Peltier
cooling operates at constant temperature (default
setting) or in Maximum cooling mode, where the
Peltier cooling operates at full power.

Data and Results

Loading and saving data or adding to report can
be done in two different ways: using the Import/

Export function ( ; icon) or with a right mouse click
into the data field.

A local, workspace-relevant or chart-relevant menu
pops up providing the options:

= | oad

= Save

= Open

= Add to report

= Show report

= Copy

= Print

= Automatic scale

= Properties.

Loading data. Data files can be loaded or imported
into an ESPRIT Compact report or directly into the
workspace. To open the file browser for loading data
into the workspace, open the according

Import/Export menu ( ul:é icon) and click Load.

Enter a filename or select a file in the list. A preview
image and an info box will be displayed, if applicable.

The private data volume on the QUANTAX server is
selected via the topmost icon labeled with the user
name. To open the shared server folder or access
the local or network drives, click the button labeled
Public or a drive letter in the list below.

Any volume can contain an unrestricted number of
folders and subfolders. To go one level up, click the
icon in the headline or use the Backspace button.

A list of file types selects multiple files for browsing.

Only file types selected under File type are shown in
the browser.
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& |n client-server installations,
local and network drives refer to the
client computer. Access rights are
defined by the local settings and
network administration.

Note that different logical volumes are
provided for general data, reports and
templates on the QUANTAX server.

Object data
Load
Save

Data

Add to report
Show Report

Fig. 4.6-2 Import/Export menu (e.g. Objects
workspace)

& The file browsers for loading
and saving files also allow the control
of the folder structure, copying and
moving files between private, public,
and local volumes, and performing
other common file actions.
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Spectra can be loaded to spectrum charts or to the
Report. Other data types including result tables and
free texts can be imported to the. Multiple spectra
can be selected for loading by holding the SHIFT or
CTRL key when clicking onto the file list.

Saving data to files. To save ESPRIT Compact
items (spectra, images, etc.) open the Import/Export

menu by clicking the | =  icon of the workspace or
by a right mouse click in the according spectrum
chart or image chart and click Save. A browser for
saving files will open. The same selection of volumes
and folders is provided as for loading data.

In the file browser enter or edit the file name and
check the desired data format.

Graphical data output. Graphic export is possible
using common graphical file types or the Windows®
clipboard. To export graphical data to files use a right
mouse click into the according chart and choose the
option Save. A new window appears in which the
graphical file type can be selected. To exchange
graphics via the Windows® clipboard, use a right
mouse click into the according chart and choose the
option Copy.

Result tables/lists. Qualitative and quantitative
results are automatically included in spectra files. To
save result tables separately, use a right mouse click
into the spectrum list and choose the option Save.



User Manual 4.7 System Functions

4.7 System Functions

Attention!

Any changes in the system settings will influence the global
ESPRIT Compact software. The user must proceed with caution
when altering the system settings!

Clicking the System button in the main menu gives
access to the System workspace. This workspace is
divided into five sections (tabs): System,
Appearance, Spectrometer, Imaging, and
Microscope.

Some of the described options and functions in the
System workspace are accessible with Supervisor
user level rights only.

! Sample ®  Microscope B sean ==k EDe = 'EE'
Testsample « HV 150KV, -« Sie 600px « ICR 100 kops

p— Appeatmcn spectrometer Imaging [

Product information Devices
[ 21471 8817
Date 2313006
R 1 oy Nagatink 3 Xoamo. Reset Dats

Connection Type e

Product registration
Regatered for:

E3pen Compan Dema Lcense
Bruinr Ware Geket

Produn cose:
System number: 12373

O N

Fig. 4.7-1 Workspace System

4.7.1 System The section System provides product information,
user license administration, and control of the
spectrometer settings. All items in this section are
generally only of interests to Bruker service
personnel. Unless explicitly requested, please do not
alter any parameters within the system assignments.

System report. This area lists all relevant system
settings. The report is valuable for troubleshooting
and service. If requested by Bruker service

—

personnel, the report can be exported via the w0
icon.
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Export system files. This dialog allows for export all
system relevant setting files as a .zip file.

Product information. The current version of the
ESPRIT Compact software is displayed here. Please
relay this information to Bruker Service upon service
enquiry.

Product registration. The product registration area
& The product registration is shows the owner’s registration information. Further

only valid for the specified system details can be accessed by clicking on the | Show

number. The system number of the . .
current hardware is also listed in the button. This will launch the PDF reader to show the

product registration area. current product license.

If a new license file is issued, the file in the ESPRIT
Compact software can be updated by clicking the

update | hytton. A copy of the license file is stored
to the QUANTAX server’s profile folder. The license
will be checked automatically by every time the
ESPRIT software is started.

With | Writeserial | sorvice replacement systems can be
updated. This option is only acessible by Bruker
Service personnel.

Devices. The assignment and setup of the X-ray
spectrometer(s) and other devices are normally only
performed during system installation.

The assignment is completely automatic. Each
detector to be assigned must be connected to either
Bruker Megalink port, a RS232 port, an USB port or
via Ethernet of the QUANTAX server and powered

on when the | &Y pytton in Fig. 4.7-1 is clicked.

All available ports are automatically scanned for valid
connections. Once the spectrometer is located, the
ESPRIT Compact software must be restarted in order
to register the newly found device.

After the restart of the ESPRIT Compact software

the available detectors are listed within the
Configurator bar (refer to section 4.5).
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Fig. 4.7-2 Detector data dialog

4.7.2 Appearance

Languages
» Chinese
® English
i Francais
+ Deutsch
o BFE
i Pyccrmid
) Espafiol

Save image options ~

JPEG quality 80| %

> Mormal TIFF (Black = 0)
® Inverted TIFF (White = 0)

Overlays ~
Not selected |4
Selected -
Line width 1
Labels

Font color |4
Font size factor 1,00
Background O
Background color |
Background transp. 0,60
Chart export size ~

® Current size

O Fixed size

800 | X 600 | Pixels

Accept

Fig. 4.7-3 Options in the Appearance tab

Correction of detector effects

Ahetered Satecter ueport

Settings

=

e

4.7 System Functions

Clicking the | B3t pytton in Fig. 4.7-1 opens the
DETECTOR DATA dialog for setting the type of
spectrometer, the type of the radiation entrance
window, and the geometry parameters. These
entries are loaded from the detector description file
or the detector data sheet.

The motorized detector support can be activated
here. In order to record the acquisition position, click

the [nitialize acquisition position| 1 ;tton gnd follow the wizard.

The Command field next to the | Data | pytton
performs low-level command functions. This is for
troubleshooting purposes by system engineers.

The | Appeamnce . tah allows the user to configure
settings related to the display of the ESPRIT

Accept

Compact software. Click to perform any

modification of the properties in the | AppearEnce | gp

The submenu Languages allows the user to change
the display language. Select a language and confirm

by clicking . Ac=pt |

The submenu Save image options permits the user
to change the JEPG quality (80% is the
recommended setting) or to choose two options
saving images in TIFF format. Two types of gray
palettes can be selected: Normal TIFF assigns black
to 0, whereas Inverted TIFF assigns white to 0.

The Overlays settings in different workspaces can
be selected in this submenu. Overlay objects are
objects (points, lines, rectangles, ...) to e.g. extract
and display spectral information from the mapping
data cube.

The color for Selected or Not selected overlay
objects can be chosen as well as the Line width.
Font color and Font size factor of Labels are
changeable. The Background of a label can be set
and the color and transparency can be modified.

In the Chart export size submenu the current size

or a user-defined fixed size in pixels can be chosen
for export.

35



4 The ESPRIT Compact Software

Spectrum/Line scan chart settings

Chart font settings

12 [0 Bold
12 [T ] Bold
12 [0 Bold

Label font size
Axis font size

Legende font size

Y axis Additional

Counts/second

[ Logarithmic

[ square root

[ Individual scaling
[0 Automatic

Energy mode
1 Bar graphic
Grid visible
O x/¥ cursor
1 Show legend
Filled spectra

Fig. 4.7-4 Options in the Chart settings tab

Elements

H

Li Be B C N O F
Na Mg Al Si P S5
k ca sc v [Cr EEESCEI cv 70 Ga Ge As Se Br
Rb Sr ¥ 2Zr Mb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te |
Cs Ba La Hf h; W Re Os Ir Pt Au Hg Tl Pb Bi Po At

Fr Ra AT . by Nd Pm Sm Eu Gd Tb Dy Ho Er Tm ¥b Lu

Th Pa U Np Pu AmCm Bk Cf Es Fm Md No Lr

[ Allow ESC lines in spectrum chart
Excluded elements in "Finder"

Clear settings

Fig. 4.7-5 Periodic table of elements

4.7.3 Spectrometer

The spectrometer calibration is
stored in the hardware and affects
' all subsequent uses and users.
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In the Chart settings tab, font sizes and properties
of the spectrum chart can be modified.

To use a fixed color setting for a particular chemical
element, click on the element symbol on the periodic
table to change the elements properties. If no
specific color is defined, a random color is assigned.

The option Excluded elements in ‘Finder’ should be
checked by default. This allows to see all possible
elements when using the finder, even those that are
excluded for the Auto ID (the Auto ID works best
especially for noisy spectra, if the user excludes
some elements that are not expected in the sample).
The box should only be unchecked, if the excluded
elements should not be shown in the Finder.

Escape lines are displayed in the spectrum, if the
option Allow ESC lines in spectrum chart is
selected.

Cleagselines sets element properties to default
values.

In the Report tab, the report templates, used for the
automatic report generation can be changed. See
section 5.11 for details.

In the Table settings tab, the user can specify the
default settings for the export of tables.

In the Spectrum tables tab, it is possible to select
the type of information the quantification table
should display post quantification.

Click the ! Spectometer +ah 15 access the screen area

for spectrometer calibration.

Spectrometer calibration refers to the realignment of
the energy axis (abscissa) on the EDS spectrum
using a calibration sample (more later) with known
composition. The calibration is recommended for
high precision quantitative analysis, or in instances
where the line markers do not match the peak
positions, or if the auto identification fails.

Pulse throughput and Range selection. The user
can choose the different combinations of pulse
throughput and energy range for spectrometer
calibration. For each combination, the calibration data
is maintained separately.
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&~ Do not interfere while the
automatic calibration is running. If

necessary, click the = ©2nce!

button to terminate the sequence.

& The calibration timing schedule
should be adjusted to the laboratory
regulations or practice and
constraints defined by the application.

4.7.4 Imaging

4.7.5 Microscope

& Microscope data is also
controlled via MIICROSCOPE
CONFIGURATION dialog. To enable
the microscope data transfer, the
Communication active checkbox
must be ticked.

4.8 The Help System

4.8 The Help System

ol select all pulse throughput sand energy

ranges. | Cument  select the currently used pulse
throughput and the energy range of the EDS
detector.

Calibration. Follow section 5.2 to perform an energy
channel calibration. It is possible to return to
predefined settings by clicking the

Eaciongriefonlis button, if the peaks in the
spectrum deviate severely from theoretical values.

Calibration report. The calibration report lists all
relevant calibration settings of the QUANTAX
system. If requested, please provide this document
to the Bruker service personnel.

The . 'm=&"8__ tah gives access to image calibration.
This section is password protected and accessible by
trained service personnel only.

The microscope communication settings are fixed
during installation of the QUANTAX system. Image
channel names are set to “Ch1” and “Ch2" by
default. These names can be changed here to
EM-specific channels (e.g. SE, BSE ...). It is not
advised for users to modify the other settings in this
section unless explicitly advised by Bruker Service
personnel.

Help system. ESPRIT features a multi-level help
system. Descriptions are provided for all major
control elements. Dialog boxes pop up, if manual
interaction is required. Warnings to prevent
performing undesired actions are displayed to the
user.

Program help. The comprehensive user manual can

be accessed from the program window using the
icon.

Context sensitive help. The mouse cursor is
context sensitive. When moving the mouse over
objects, e.g. buttons and labels containing short
explanations are displayed.
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4.9 Spectrum properties

All » cpsfeV » Identification » Sort: Element
v EDS Testsample 1 e . 0,73 c o Si
EDS Test sample 2 1,21 C O Na Al Si
v EDS Testsample 3 W 0,89 C O Na Al si
v EDS Testsample 4 - 1,30 c o S Fe

Fig. 4.9-1 Spectrum list of measured objects

Renuhts table
Hamant s eme L M v i)
©am e amone W om
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Spectrum Seicrpnon
o o

Fig. 4.9-2 Spectrum properties dialog — Result
tab
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Spectrum properties are accessible with a double
click in the spectrum list for each spectrum.

Results tab. This tab is only available, if quantitative
data of this spectrum exist. The results table is
shown and can be copied, saved, printed or added to

—

the report by clicking the w | button and chosing
the corresponding options name. Results display
settings are changeble by clicking the options

button ( = ). Different units are selectable as well
as different sigma errors. The digits for the decimal
values can be modified under Display.

Sample info tab. Sample name, description and the
user defined data, which were edit in the sample
configurator, are displayed and changeble in this
window. The user defined data can be copied, saved,

—

printed or added to the report by clicking the ©
button and chosing the corresponding options name.

Detector tab. Detector properties like detector type,
window type as well as settings for the correction of
detector effects are displayed or accessible. Settings
in this tab should be only modified by Bruker Service
personnel.

Parameter tab. Spectrum information is displayed as
well as excitation settings. These settings should be
only modified by Bruker Service personnel. The coat
correcting settings are changeable for each
spectrum.

Spectrum tab. Settings in this window should be
only modified by Bruker Service personnel. Offline
Energy channel calibration can be performed in this
section.
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5.1 Preparatory Steps

This chapter gives the analyst an overview of the most important tools of the ESPRIT
Compact software, permitting a quick start to perform analyses with the QUANTAX EDS

system.

The procedures described here assume standard (default) ESPRIT Compact settings.
They also refer to the use of a scanning electron microscope (SEM).

5.1 Preparatory Steps

This section describes the actions needed prior to starting the analytical work with the QUANTAX

EDS system.

Step

1 Prepare the sample and place it in the
microscope

2 Adjust high voltage and working distance
on the microscope. Switch on the beam.
Adjust magnification.

Start ESPRIT Compact and log in.

Use the ' icon in the bottom left
corner of the Microscope configurator to
open the MICROSCOPE
CONFIGURATION dialog and check the
settings.

5 Usethe ¥ icon in the bottom left
corner of the EDS configurator to open
the EDS DETECTOR CONFIGURATION
dialog and

a) Set Pulse throughput and Maximum
energy

b) Check the Detector temperature.

6 Check input count rate for the analysis.

7 Proceed with required analysis.

Examples/hints

E.g., embedding, polishing and carbon
coating. Samples should be dry and free of
loose particles.

Choose high voltage (HV) based on
overvoltage of elements to analyze.

Refer to section 4.1.

WD, Magnification, HV values must match
values set on the microscope (see section
4.5.2).

Normal operation mode should be selected.
For Pulse throughput and Maximum
energy use Automatic settings. Change it on
demand.

Check the detector temperature. The device
status indicator should be green (see section
4.5.4).

The input count rate should be chosen
according to the analytical task.

Refer to section 5.4, 5.7, 5.8 or 5.9.
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5.2 Energy-Channel Calibration

5.2 Energy-Channel Calibration

Correct energy-channel calibration is a prerequisite for reliable qualitative and quantitative analysis
results. The calibration should be checked on a regular basis or after re-start of the scanning

control unit (SCU).

Step

s;,
1 Select the [ == workspace and the
Spectrometer tab.

2 Set a calibration sample into the analysis
position.

3 Set the beam current to produce an
intermediate count rate.

4 Select element and spectral line for
calibration.

5 Click ek to check the current
energy channel calibration and deviation.

6 Select Pulse throughput and Energy
range under Settings to calibrate.

7 Choose accuracy and click 2%,

8 Click =™ to save new calibration
data.

9 If the calibration procedure described in
step 1- 8 cannot be completed normally,

select Factory defaults to set the
calibration back to the factory values.

Examples/hints

Use a sample with any element in the mid
energy range (Ti — Zn) without peak overlap
and sufficient concentration. Preferably use
single element standards (e.g. pure copper) to
avoid peak misidentification, improve speed
and accuracy.

Use microscope controls. Set appropriate
magnification on a homogeneous sample
area.

Use Kea lines whenever possible.

The test corresponds to the current Pulse
throughput and Maximum energy displayed
in the EDS configurator. The acceptable
deviation value is between + 5 eV and - 5 eV.
If not, proceed with step 6.

Click! Al

throughputs and energy ranges or
to select the currently used pulse throughput
and energy range of the EDS detector.

to select all pulse
Current

The recommended value is Medium.

The calibration data is not user specific.
Changes in calibration will affect all users of
the ESPRIT Compact software.

Warning:
The previously saved calibration will be
deleted.
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5.3Image Capture

5.3 Image Capture

This section describes how to capture electron microscope images with the ESPRIT Compact

software.

Step

Tz, | ® | or

wesan | O | s ')_

[ =
1 Select a workspace (&=

2 Use the ¥ icon in the bottom left
corner of the Scan configurator to open
the SCAN CONFIGURATION dialog.

Set image resolution (pixel).
Set dwell time [ps].
Set line average.

Capture

o G A~ W

Click ' on the “ button to
set capture parameters and Image
number or Automatic numbering.

7 e ¥/ animage.

8 Image legend parameters can be edited
by right mouse click in the image and
selecting Properties.

9 Right mouse click in the image and
select Histogram to change brightness
and contrast settings of the image.

10 Toggle between two image channels if
available.

11 Right mouse click in the image to
a) Save image
b) Copy image
c) Add image to report

d) Print image.

Example/hints

These workspaces allow capturing an EM
image.

The parameters in steps 3, 4, and 5 affect the
total Image capture time.

The image will have the name set in the
Sample configurator. Choose Single to
acquire one image frame, Continuous to
update image frames or Sliding average to
average a number of frames.

The image name can also be changed here
after capture.

The scan speed can be changed. Image
gamma correction, Brightness and Contrast
are changeable by moving the slider. Select
Auto to set brightness and contrast

automatically. Click' Neutal  to reset the
values for gamma, brightness and contrast.

Note that the image channel names can be
changed in the System workspace under
Microscope to SE, BSE, ... (see section
4.7.5).
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5.4 Spectrum Acquisition

This section describes the workflow for spectrum acquisition within the Objects workspace.

Step Examples/hints
1 Choose appropriate measurement Refer to the previous sections 5.1, 5.2, and
conditions on the electron microscope. 5.3

2 (Click ™ onthe . A=~ putton to

a) Set Acquisition parameters Set acquisition time.
Automatic Fast (50,000 counts) for major elements,
Precise (250,000 counts) for minor elements
(recommended),

Exhaustive (1,000,000 counts) for elements
close to the detection limit.

Manual If Manual is selected, the acquisition has to
be stopped manually by clicking the

e putton.

Real Time The acquisition will stop after the time
entered in the dialog box has elapsed.

Live Time The acquisition will stop after the dead
time corrected acquisition time has elapsed.

Counts The acquisition will stop after the predefined
number of counts is recorded.

b) Set Automatic quantification If Continuous/After acquisition is selected,
the spectrum is quantified during/after
acquisition. Load a quantification method
using the '™ button.

c) Spectrum numbering The numbering will start with the entered
Spectrum number.

c) Auto save. Select Add to report to send the data
automatically after acquisition to the report.
Select Save to file to save the data
automatically after acquisition. In the pop up
dialog the data storage location can be
chosen.

The acquired spectrum appears in the
spectrum chart and the quantification results
in the spectrum list (refer to section 5.5).
The spectrum can be further processed
(element identification, quantification).

3 Acquire . 3 spectrum.
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4 Right mouse click into the spectrum
chart to

a) Save the data Highlight spectra in the spectrum list to save
several spectra. Alternatively, right click into
the spectrum. Various file formats are
possible. To include all meta data use the .spx
format (refer to section 5.5).

b) Add item to report
c) Copy the data
d) Print the data.
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Fig. 5.4-1 Spectrum acquisition
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5.5 Using the Spectrum Chart

5.5 Using the Spectrum Chart

This section describes the features of the Spectrum chart, available in the Objects, Line scan, and
Mapping workspaces. The assigned numbers do not indicate that a certain order needs to be

followed.

Step

The spectrum list shows:

1a Spectrum type: excitation and/or analysis
method

1b Spectrum name

1¢ Spectrum color

1d Options

1e Factor: scaling factor of y-axis

1f Results.

2 Multiple spectra can be selected
(checkbox) or highlighted by clicking on
the spectrum line (gray outline).

3 To delete a spectrum press the DEL key
on the keyboard.

To scale or zoom the spectrum diagram,
use either:

4a Mouse scroll wheel to change x-scale

4b Click and hold mouse scroll wheel to
move the spectrum area

4c¢ Use CTRL key + left mouse click into the
spectrum diagram + drag the mouse to
scale x- and y-axis

4d Right click on x- or y-axis: scale values
can be entered manually

4e Use a right mouse click and select Auto
Scale for Automatic scaling (spectrum
fills display area).

Example/hints

The spectrum name has to be unique in the
spectrum list. It can be changed after clicking
on the name.

Click on the color bar to toggle between filled

and unfilled display. Click on ™ to select the
color.

Click ¥ to select Pulses, cps, Net counts,
energy resolution of peak selected by the
cursor (FWHM fit).

Available when Individual scaling is checked
in the context menu, accessible via right
mouse click.

Click * to select Spectrum information,
identification or Display of quantification
results (Mass-%, Mass-% (norm.), Atom-%,
Stoich.-%, Stoich.-% (norm.)).

Checkbox selects spectra for display,
highlighted spectra can be processed and
exported. To highlight several spectra use
SHIFT or CTRL keys and left click on the
spectra. When exporting multiple spectrum
results, the result table contains methodical
error values (Sigma).

Alternatively, use a right mouse click into the
spectrum list and click Delete.
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10

1

12

13
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Right click on the spectrum chart to open
the Spectra menu and select Properties...
to change spectrum display properties.

Click * next to the x-axis dimension.

Click * next to the y-axis dimension.

Right click on the x or y scale bar.

Double click on a spectrum in the
spectrum list to access Spectrum
properties (Results, Sample info,
Detector, Parameter, and Spectrum).

Click the === icon to select or de-select
an element.

Select the tab in the

periodic table.

Highlight a region in the spectrum (by
dragging the spectrum cursor with the
right mouse button pressed) and select a
free region (F1-F8).

Right click on the spectrum chart to open
the Spectra menu and select Save, Copy
or Print the spectrum chart as well as
send it to the Report.

ESPRIT Compact

To normalize multiple spectra for comparison,
select Individual scaling and Automatic and
select an energy region with right mouse
button.

Toggle between energy (keV) and channel.

Toggle between cps/eV or channel and
pulse/eV or channel.

Adjusting the x and y scaling.

Quantification results, sample info, detector
(detector parameters), parameter (Acquisition
parameters), spectrum (Energy calibration
data) can be here retrieved (refer to section
4.9 for further information).

Any element can be selected or de-selected
just by clicking the according symbol.

The Finder option supports the identification
of unknown peaks in the spectrum. Place the
spectrum cursor over the center of a peak

or highlight the peak range by dragging the
cursor with pressed right mouse button to
display a list of all possible elements. The first
element of this list is that one with the
highest probability of actually being present in
the sample.

Up to 8 spectral regions can be assigned to
monitor non-analytical peaks or background
levels.

Free regions
F1 F2 F3 F4 F5 F6 F7 F8
This function is only available in the Line

Scan and Mapping workspaces.
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ESPRIT Compact

5.6 Quantitative EDS Analysis of Bulk Samples

This section describes the steps of automatic standardless quantification and quantification using

the quantification dialog.

Step

ae

1 Select the | o= workspace and

a) | Aeuire ¥ 3 spectrum or

b) Use a right click in the Spectrum chart
to Open... a spectrum.

2 Click ™ on the .. Quantify __ » pytton and
select Load... to load a quantification
method.

3 Click * onthe . @aniify > buytton and
select a Method mode.

4 Start quantification by clicking the
Quantify @ button.

5 Review spectrum chart.

Review quantification result table.

7 lead  another quantification

method, if needed.

8 a)Usethe e iconin the
QUANTIFICATION dialog to Save, Print
the spectrum diagram or to Add it to
report
b) Use the Results | =  icon to Copy,
Save, Print or Add to report.

9 Click 9% to close the
QUANTIFICATION dialog.
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Examples/hints

This workflow also applies to any spectrum
chart available in the ESPRIT Compact
software.

Refer to section 5.4.

Select a quantification method (eg. Default or,
Oxides).

Interactive method

% .
= Automatic method

. . =
If quantification is set to automatic ( =), the
quantification results appear in the spectrum
list (see section 5.4).

If quantification is set to interactive ( =), the
QUANTIFICATION dialog pops up. In this
case proceed with step 5.

Compare deconvolution results with
measured spectrum.

After loading the method, the quantification
routine will run immediately and
automatically.

Use this to export deconvolution results or
background-subtracted spectra.

Copy and Save the diagram as graphic is also
possible.

The results will be displayed in the spectrum
list. The display options of the spectrum
diagram are described in section 5.5. Click

Cancel | to stop the quantification and come

back to the spectrum chart without adopting
any changes.
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5.7 Object Analysis

ESPRIT Compact

This section describes the steps of user-defined area analysis with image capture using the

Objects workspace.

Step

| o

1 Select the | == workspace.

2 Gpture ¥ an image.

3 Select the desired object type
—/ (W) (@] [aa]

4 Draw an object in the captured image.

5 Use Select all
objects.

to highlight all

6 Click » at the . Acaulre
set acquisition parameters.

¥ button to

7 Acuire ¥ 3 spectrum.

8 The acquired spectra will appear in the
spectrum list.

—
=

9 Use the workspace | 1. | icon to

a) Save object data

b) Add data to report.

10 Use a right mouse click in the spectrum
chart to

a) Save spectrum

b) Add spectrum to report.

11 Use a right mouse click in the spectrum
list to

a) Save result table

b) Add result table to report.
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Example/hints

Refer to section 5.3.

Objects types are point, rectangle, ellipse,
and polygon.

The object can be edited (moved or resized)

when the B icon is activated. Click

Delete 15 gelete selected objects.

If automatic quantification is desired, check if
automatic analysis After acquisition or
Continuous is selected (refer to chapter 5.4.
for more details).

Objects are automatically acquired in
sequence. Progress is indicated by the
acquisition bar. If Manual is selected, the
acquisition has to be stopped manually.

Refer to section 5.5 for further reference.

Use .rto file format. This file type contains all
available EM images including objects and
corresponding spectra.

Select Spectra list to add separate diagrams
for each spectrum. Select Multiple spectra
to add all selected spectra in one diagram.

Select Single table to add separate tables
for each spectrum. Select Multiple tables to
add all selected spectra results in one table.
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5.7 Object Analysis
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5.8Line Scan

ESPRIT Compact

This section describes the steps of line scan analysis using the Line scan workspace.

Step

1 Select the | *==  workspace.

2 Capture ¥ an image.

3 Highlight the line and drag and adjust the

endpoints to the desired position.

4 Set Point count of the line scan.

5 Click ™ at the | #eire > hutton to
set

a) Scan type

b) Auto save.

6 Acquite > 3 |ine scan.

=
7 Use the [=m=s icon to identify elements.

8 Select elements in the thumbnail bar by
ticking the boxes below the individual
element images to display their profiles
in the Profiles tab.

9 Use right mouse key in the scan image
to extract region of interest spectrum
from the line scan.

56

Example/hints

Refer to section 5.3.

Alternatively select Distance [um] between
measurement points. The distance between
points and electron beam spot size is shown
in a display and will change depending on
whether Point count or Distance [pm] has
been selected. The calculation of the spot
size depends on the used high voltage.

Choose Automatic, Manual or
Measurement time [s]

Select Add to report to send the data
automatically after acquisition to the report.
Select Save to file to save the data
automatically after acquisition. In the popup
dialog the data storage location can be
chosen.

The line scan is automatically terminated if
Automatic or Measurement time [s] is
selected. When Manual is selected,
acquisition can be stopped manually by

Acquire

clicking the ~_ button. One click
terminates scan after finishing the last scan

(the button changes into =P ~1) 3

second click terminates the measurement
immediately.

Elements are automatically identified by Auto
ID. Add and delete elements by clicking on
the Element ID or use the Finder in the
Spectrum tab. Identified elements are
displayed in the line profile thumbnail bar.

The element selection can be changed at any
time during or after the line scan acquisition.

Use the right mouse click and select
Properties to edit the line profile display
settings, e.g. scaling of the y-axis, selection
of normalization, filter strength, etc.

The extracted spectrum (named as Range)
appears in the Spectrum tab (optional step).
The Scan spectrum in the Spectrum tab
presents the sum spectrum of the line.
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—

10 Use the workspace | %  icon to

a) Save line scan
b) Add data to report

11 Use a right mouse click in the Profiles
chart to

a) Save data

b) Add data to report.

12 Use the right mouse click in the
thumbnail bar to Add a Line scan to

report.

5.8 Line Scan

Use .rtl file format to save line scan data
including EM and scan images and point
spectra.

Image(s), composite element profiles and
scan image will be transferred.

Use .rtl file format to save line scan data
including EM and scan images and point
spectra. Save the composite element profile
as .bmp, .jpg, .png, .tif file format.

Composite element profile and scan image
will be transferred.

Highlight elements in profile thumbnails.
Select Individual element profiles to add
separate profiles for each element. Select
Composite element profile to add all
selected elements in one diagram and the
scan image.

5 1 £ sample
Trote

Scan time
Automatic
5 Marnual
) Measurement time [s]

Ll Addtoreport

= Pontesunt 1w e
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Diszance [m]
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Fig. 5.8-1 Line scan acquisition
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5.9 Map Acquisition

ESPRIT Compact

This section describes the acquisition of maps using the Mapping workspace. Maps can be saved
as element distribution images or datacube (HyperMap data).

Step

| ™

1 Select the | = workspace.

2 Click " on the scan configurator to set
Image resolution, Mapping dwell time
and Line average.

3 Click ™ onthe .S@e%e > pytton to

open the Capture parameters menu.

4 | Gpwe v animage.

5 Click ™ on the . Acauire
set parameters for

¥ button and

a) Map time

b) Map area

c) After measurement

6 Acquire ¥ 3 map.
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Example/hints

Use high count rate for good count statistics.

Image resolution defines the pixel resolution.

Adjust Capture parameters for the image:
set single or continuous (see section 5.3 for
further details).

Mapping is automatically terminated if
Measurement time [s] or Cycles is set.
When Manual is selected acquisition has to
be stopped manually by clicking the

Acquire “ | button. One click terminates

the scan after finishing the last frame, the

button will change to =P~

Another click on the 2P~ putton
terminates the measurement immediately.

Choose as Map area Full, Fixed or Variable
and the Map width or Map heights in [um].
Choose the number of acquisition Points or
the Point distance in [um]. Only one
parameter (Points in one direction or Point
distance) can be set, the others will be
calculated to guarantee the same pixel
distance in both directions. Points are equal
to pixels in the map. The number of points
alters the distance between points and the
electron beam spot size shown in the display
on the left side. The calculation of the spot
size depends on the used high voltage.

Set microscope to turn off the HV after
measurement (if available).

Select Save data to save the data
automatically after acquisition. In the pop up
dialog the file name and the data storage
location can be chosen.

The processing of map data is described in
section 5.10.



User Manual

—_
=

7 Use the workspace | # | icon to

a) Save Map data

b) Save selected map data, if only a part
of the map area needs to be saved

c) Add data to report
d) Clear database

8 Right mouse click into the Map tab to

a) Save map image
b) Add item to report

9 Right mouse click into the thumbnail bar
to

a) Save images

b) Add images to report.

10 Process map data as desired.

5.9 Map Acquisition

Use file format:

.bcf: to save HyperMaps (datacube,
hyperspectral data set). Spectra for each pixel
are saved. Further processing is possible
only, when data is saved as a .bcf file.

.rtm: to save element distribution images
without point spectra.

.raw: to save hyperspectral datacube for
further processing with third party softwares
(NIST Lispix format).

Mark the area to be saved by drawing a
rectangle in the map chart with the rectangle
tool. Only the data of the area within the
rectangle will be saved.

HyperMap database will be deleted. Element
distribution images without point spectra
remain as well as the selected elements. No
Elements can be added/selected anymore.

Use image file formats (.bmp, .png, .jog, .tif)
to save the composite element image.

Composite element image will be added to
the report.

Individual element images of selected
thumbnails will be saved. To select them
mark the individual element images with left
mouse click + SHIFT or CRTL key.

Individual element images will be added to
report.

Refer to section 5.10.
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ESPRIT Compact
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5.10 Map Processing

This section describes the online and offline processing of HyperMap data (datacube/.bcf files).

Step

"_‘.
Select the L™= workspace.

=1
Use the le=ens| icon to open the periodic
table and identify elements.

Select/Deselect element(s) in the
thumbnail bar by ticking/unticking the
boxes below the individual element
images to display their distribution in the
large/ mixed map image.

Click ™ to open the Map display
settings submenu and adjust

a) Image filter
b) Map filter

c) Result types

d) Color control
e) Map color mixing

f) Palette mode.

Extract point/area spectra from the map:
i. Select the preferred tool below the

map chart * = [E] 1@ &=
ii. Move the cursor to the area of

interest, press left mouse key and
drag cursor to expand object.

Example/hints

Select elements by clicking Auto ID or use
the Finder in the Spectrum tab. Identified
elements are displayed in the map thumbnail
bar.

Alternatively, click with the left mouse button
into the Map display settings submenu.

Applies filters on the overlay EM image.

Applies filters on the element distribution
map.

Use Online deconvolution to display
deconvolved element distribution maps. An
automatic background subtraction and
element peak deconvolution will be
performed.

Use Absolute scaling to scale the selected
elements to a maximum of 100. The color in
the composite element image is proportional
to the value of each element.

Use sliders to apply image brightness,
gamma correction and color saturation.

Use Enhanced to improve the display of EM
image and element map overlay.

Choose one element only for pseudo color
display and tick the checkbox right to Palette
mode. The values are normalized to the
highest displayed intensity value.

View and quantify the extracted point/area
spectra in the Spectrum tab.

Select a point, line, rectangle, ellipse or
polygon.

Object spectra appear in Spectrum tab.

Line profiles appear in the Line scan tab. For
enhanced line profile statistics use the + and

— keys to set line width (refer to section 5.11.

for further information).
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—
=

Use the workspace | 1 | icon to

a) Save Map data

b) Save selected map data, if only a part
of the map area needs to be saved

c) Add data to report

a) Right mouse click into the Map tab to
Save the map image.

c) Right mouse click into the Spectrum
tab to Save the spectrum.

Right mouse click into the thumbnail bar
to

a) Save images

b) Add images to report.

ESPRIT Compact

Use file format:

.bcf: to save HyperMaps (datacube,
hyperspectral data set). Spectra for each pixel
are saved. Later offline (re-) processing is only
possible when data is saved as a .bcf file.
.rtm: to save element distribution images
without point spectra.

.raw: to save hyperspectral datacube for
further processing with third party softwares
(NIST Lispix format).

Mark the area to be saved by drawing a
rectangle in the map chart with the rectangle
tool. Only the data of the area within the
rectangle will be saved.

Only the EM image and composite element
images will be added to a report, not the
whole hyperspectral database (HyperMap).

Use image file formats (.bmp, .png, .jpg, .tif)
to save composite element image. The
options Add to report, Copy and Print are
also available.

The options Add to report, Copy and Print
are also available.

Individual element images of selected
thumbnails will be saved. To select them
mark the individual element images with left
mouse-click + SHIFT or CRTL key.

Individual element images will be added to
the report.
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Fig. 5.10-1 Map processing
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5.11

ESPRIT Compact

Extracting Data from a Map

This section describes how to extract data from a HyperMap (datacube/.bcf files) for online and

offline processing.

Step

|
1 Select the L= workspace.

2 Extract point/area spectra from the map:

i. Select the preferred tool below the
map chart =] (=] (@] [aa

ii. Move the cursor to the area of
interest, press left mouse key and
drag cursor to expand object.

3 Select the Spectrum tab to evaluate the
spectrum data.

4 Select the Line Scan tab to evaluate the
Line scan data.

Example/hints

Select a point, line, rectangle, ellipse or
polygon. Use the line tool to extract a Line
scan from the map. For enhanced line profile
statistics use the + and — keys to set the line
width in the Map tab.

View and quantify the extracted point/area
spectra in the Spectrum tab or the Line
profiles in the Line scan tab.

Refer to section 5.5 for information about the
spectrum chart and to section 5.6. for
information about the quantification.

The Line scan tab is only available, if a line
scan was extracted from the map.

The sum spectrum of the Line scan is
displayed in the Spectrum tab and has the
same name as the object in the Map tab.
Refer to section 5.8 for information about the
Line scan chart.
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Fig. 5.11-1 Extracting data from a map
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5.12 Creating a Report

This section describes how to create a report based on the data obtained or processed in all

workspaces of ESPRIT Compact.

Step

1 Select a workspace and perform an
analysis or process data.

Add data to report:

—_

2a Use the workspace | %
Add to report

icon and select

2b Use a right mouse click e.g. into the map
chart and select Add to report

2c¢ Use a right mouse click into the
thumbnail bar and select Add to report.

3 To open the Report, use the workspace

—
=

w | jcon and select Show report.

Frint

4 Click the
report.

' button to print the

Word

5 Click the
report to WORD.

button to export the

% Sample

Application Note
> t

Company | DApIt

Fig. 5.12-1 Creating a report

Example/hints

All results contained in the workspace will be
added to the report.

This option is also available in the Objects
and Line scan workspace.

This option is also available in the Mapping or
Line scan workspace.

Check page ' 9P pefore printing. Use a

printer or generate a .pdf file.

If Microsoft Word © s available.

B Sean

||||||||

s 1B

Save selected

Clear database
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5.13 Changing a Report Template

This section describes how to create or change a report template.

Step

| s
1 Select the Workspace| == and open
the Appearance tab.

2 Select the Report tab and choose the
Report template which should be
changed.

3 Edit the report template
a) Use Zoom to set display

b) Use Properties to set object layer
order

c) Use Objects to add text or place
holders

d) Use Tools for drawing.

—

e) Use the w icon in the Report editor

to import data.

f) Rearrange order of items.

—

4 Usethe 1w iconand select Save as in

the Template submenu.

66

Example/hints

Reports can also be composed from files or
project entries.

Select Objects, Line Scan, Mapping or
Default to open the Report Editor with the
appropriate Report Template.

Objects are displayed as layers. Uncheck
Fixed when moving an object. Check Pass
on to show object on every page.

ESPRIT Compact will add content to the
appropriate place holder (e.g. for Mix
element image or Sample image)
automatically.

Draw Point, Arrow, Line, Rectangle,
Circle/Ellipse. Set fill/color/size options for
selected element.

Open image, spectrum or text.

Drag objects (maps, images, spectra...) and
move them to the desired position.

Choose the correct template name for e.g.
Objects, Line Scan, Mapping and Default.



User Manual

IPEG qualty % L]

£ Noremal TFF [filack = 8)
® irverted TIFF [White = 8}

Foi Result list
Mapping
Sample image ) Y
Map element image
Map sample image
i Mixed element image
o Map element table
Ling scan =
Sample image
Line scan image
Line sean results
Objects =
Sample mage
specirum
Spectrum st
Generic -
Generic
Company name
Author
Logn
Table
Text
Spectrum
Spectrum fist

Image setup

Autotext o
=
Date -
n. page —
Fage 1-n =¥ P
Page 1/n o

Print

Fig. 5.13-1 Changing a report template

02052018

Application Note

Company / Dapanment

1.Page

Report
New

open

Save a5

Close

Expiart 1o WORD
Template -
Open

Save a5

Marked object  ~

N import o
‘Open image
‘Open spectrum
Open text

67






User Manual

Index

A
ACCESS MGNTS.ovviiiiiiiiiii e 17
Acquisition

LiNE SCAN ...veeiiiiieie 56

VI8P e 58

SPECITUM ..o 47
Administrator rightS.........ccccvvvvvvviviiiiiiiiiiiiiiiiiiins 15
Analysis

LiNE SCAN ..vvieieiieaa 56

MaP ..o 61, 64

ODJECES .. b4
B
Backing up data.........ccoceviiiiiiii 17
Blind flange, original .........cccccooiiiiiiiic 9
Broken window .........ccccooiiii 16
C
Calibration

Energy-Channel ........ccociiiiiii 43

SPECIrOMEter . ...cooiviiiiiiiccie 36, 43
Capturing iMages .......cceeeeieiiiiieeeeee e 45
Coating sample.........ooooviiiiiiiieeeeee 27
Communication active, control...........ccccccooeeen. 27
CommuNICation SEIVET .......ccvveeiiiiiaiiiieeeiiieeae 21
Compatibility, electromagnetic..........cccccccoooeen. 10
Configurator

MICIrOSCOPE. ... 27

SAMPIE oo 26

SCAN oo 28

SPECIIOMELEN (it 30
Cooling mode ......cocvvvvviiiiiiiiiiiee 16, 30
Copy to clipboard.........ccccooiiiiiiiiiiiii 31
D
Data

Backing Up.....coveiiiiieei e 17

File formats .....oooiiiiiii 31

Load file....oiiiiiii 31

LoadiNg . eeeeiieee e 31

Save file. ..o 31

SAVING..oi it 31
Datacube ... b8, 61, 64
Dead tiMe....ueeeeeeiei 14
Delete

USBr it 23
Detector

Broken WiNndOW ............ouvvvviviiiviiiiiiiiiiiiiiiiiiins 16

WINAOW ..o 16
Device SettingsS.......vviiiiiiiiiiiiiiieee e 34
Display settings ... ...ooeeeeiiiiiiiiiiiieieeiieee e 35
DWEI M e 28

Index

E
Electromagnetic interference............ccc............. 10
Electron beam deflection ............ccoooviiiiei. 14
EleCtronic NOISE.......vvviiiiiiiiiiiiiccccceee e 14
Electrostatic damage ..........ooooeeeeeeiiiieiieeeeeee 17
Element distribution images .................. 58, 61, 64
Energy

Range.....coovvviiiiiiii 30

Resolution ..., 14
Energy dispersive spectrometry ........................ 13
Energy-Channel calibration..........cccccoooiiiienns 43
Error reCovery ... 17
Export

GraphiC....c..ovieeiiieee e 31
F
File

Data-..oo 31

Format....ccoooeeeee e 31

[T o7=T 11T 15
Filter time. ... 14
FOIAET .., 22, 31
FONt SIZE. .. 36
G
Grounding

MaINS SUPPIY woveeeieeiiiiiiieeeeeeeee e 10
H
Hardware Key........coooooiiiiiii 15
HEID o 37
HyperMap .......cccccovvviiiiiiiiiiiie 24,58, 61, 64
Hyperspectral data set............ccooeeeennnnnn 58, 61, 64
I
Image

Calibration ... 37

CaptUre .ooooieiiec e 45

Detector selection.........ccoooiiiiiiiii, 28

Resolution ... 28
Image capture

AT, 25

TIMING o 28
IMPOrt/EXPOrt MENU.....ceeiiiiiiiiieeeee e 31
[O-Scan, Bruker-.........ccccoovviiiiiiiiiiicee 15
L
Language Settings.......coooeeeieiiiiieieiiicceeeceeeee 35
LICENSE. .o 15
Light element window ...........cccoooviiiiiiieeiee, 16



Index
LiN€ @Verage ......vvveiiiiiieiiiee e 28
LiNE SCAN ...veiiiiiie e 24

ACQUISITION....oiiiiiiiiiiii 56

QualitatiVe ......eeeieiiiee 56
Load

IMAGE ..o 31

Spectra, multiple ... 31

SPECTIUM ... 31
M
Magnification calibration.............ccccccciviiiinnn. 37
Mains VOIAgE .......cooviiiiiiiiiiecce e 10
Map

ACQUISITION....iieee e 58

Extracting data .......ccccoevvviiiiiii 64

ProCeSsSING.....vvvviiieeieeii e 61
MaPPING ..o 24
Maximum

Cooling (detector setting) .............ccccovn.... 16, 30

Energy (Setting) .....ccocvveeiiiiiiiiiee 30
Microscope configuration...........ccccccoeeiiiiine.n. 27
Multi channel analyzer...........cccccoiviiiiiiiiniii, 13
Multi-user syStems ......cccceeeeieiiiiiiiiiieeeecciiieee 21
@)
ODJECES et 24
Online manual ..........coccoiiiiiiiiiee 37
Option PaNels .......ooeiiiiiii e 25
P
Photon, counting............cccoo 13
Position tagged spectrometry ............ccccccoooo.. 14
Preamplifier ... 13
Product lICENSE .. .ccoviiiiiiiii e 34
Pulse throughput............cccoo 14
Q
Quantification

Bulk samples.......cooiviiiiiiii 52

Standardless.......oovvveiiiiii 52
QUANTUM ENEIGY ..vvviieieiiiiiieeeee e 13
R
Radiation safety.......cccccoiviiiiiii 9
Real time ..o 13
Registration.........cccccooooii 15
Remote acCess ......oooovviiiiiiiiii 21
REPOIt .o 65, 66
Report editor .........coooviiiiiiiiii 65, 66
Report template ..........ccccc 66
Resolution

[M@QE et 28
Result

Chart. oo 25

Table . e 31

70

ESPRIT Compact

S

Safety
Electrical- ......ooovioiiii 10
Electromagnetic compatibility-....................... 10
Radiation-........ccccc 9
Sample
CoatiNG. ..o 27
Configuration ........ccceeiiiiiiiii 26
SIS e 28
T e 27
Save
IMAGE ... 31
SPECTIUM .o 31
Scan
Configuration ........cccccvvviiiiiiiiiii 28
SYSTEM .o 14
SDD deteCtor ....uvvviiiiieiiiiiiiieeee e 13
Semiconductor detector, X-ray ...............cceeuue... 13
Server workstation.........c.ooociiiiiiiiiie 15
Signal processing Unit.......cccceeeeiiiiiiiieieeeeenn, 13
Software Version..........ccccceiiiiiiiiiie e 34
Spectrometer
Calibration .......ccoooevieeee 43
Configuration .......ocoviiiiiii 30
EleCtroniC ....vvveiiiii e 13
Energy dispersive..........ccccccccciiiiii 13
Standby ..o 30
Spectroscopy signal processor .............cccoeeuee... 14
SPECITUM L.t 13
ACQUISITION ... 47
Chart .o 25
Graphic OUtPUL ..ooovviiiiccce e 31
SAVING (oot 31
Spectrum acquisition
Maximum speed.........ccccvviiiiiiiiiiiee 14
Spectrum analysis
AUTOMATIC ... 54
SPOT e 25
Standardless quantification............cc.cccccoeenn 52
StaNADY .o 16, 30
Stress, Sample- ... 28
Supply VOltage .....coooviiiiie 10
System
ASSIGNMENTS ..o 33
Control panels.......cc.c.oovveciiiiiiiiiiieee 24
REPOM e 33
SEttiNGS. ..o 33
WOrksSpace ... 33
T
Thermostat mode (detector setting) ............ 16, 30
Twain eXPOrt ... 31
U
User
Deleting of ...vvvviiiiiiii 23
NAME .o 21,22
NEW .o 22



User Manual

Password .......ccoooiiiii 21, 22

PrOTIE o 21
Using Spectrum chart..........ccccccooiiiiiiiee, 49
\/
Volumes

Private ....oooooi e, 22
W
WINAOWS 7 oo 15
Working distancCe..........cccvvviiiiiiiiiiiiieeeeeee 41

Index

Workspace
LiNe SCaAN....cooiiiiii i 24, 56
1Y/E=To] o] a e 24,58, 61, 64
ODJECES. .o 24, 54
SYStEM ..ot 24, 33
Workstation
SOV i 15
X
XFlash® detector .......coovvvvveeeieiiceeeeeeee 13, 16
X-ray radiation ......c.coovoiiiiii 9

71



