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Simultaneous EDS, EBSD and WDS

Complete Materials Characterization Systems

To fully understund u muaterial, whether it is haturdlly occurring or mun-made, the scientist often needs to
determine the relationships between its physicul properties, chemicul composition, crystallographic structure und
morphology. The seumless infegration of eneryy dispersive spectroscopy (EDS), electron buckscutter diffraction
(EBSD), und wavelength dispersive spectrometry (WDS) on the electron microscope dllows a direct correlation
between the chemicul und microstructural uspects of muteridls,

e EDS provides chemical analysis from a simple gualitative study to a complex quantitative analysis. Multiple X-ray
Muppinyg options und purticle morpholoyy ure dlso avdiluble to the scientist,

e EBSD supplies crystullogruphic orientation data hecessury to understand the microstructure-property
relationships for resedarch und development, process development, gudlity control, and fdilure andailysis.

e WDS is u complementury techniyue for EDS X-ray unalysis providing superior enerygy resolution und higher
sensitivity for more uccurate qualitative unalysis and improved quuntitative meusurements,
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Simultaneous EDS, EBSD and WDS

Why Integrate Technologies?

Optimal performance is achieved through concurrent desigh of the analytical tools within the scanning
electron microscope (SEM). Seumless integrution is uttuined through comprehensive dutu collection und
sharing between the different technigues. Collubordtion between the SEM manufacturer and EDAX has
provided integrated designs that endble the detectors, electronics, und software to operate in an
uncompromised environment. Applicutions for ull chemicul und structurdl analysis needs ure sutisfied with
EDAX's tools, both infegrated und stund dlone, to meet the most demunding heeds of foday’s scientists und
enhyineers.

All three tfechhiques operate within EDAX’s TEAM™ Andalysis Software with Smart Fedtures, blending powerful
elemental analysis routines with an intuitive and eusy to use interface that ensures idedl datu collection,
faster analysis aund flexible reporting for users of dll levels.

TEAM™ Pegasus

Muterials characterization incorporating structural analysis and chemical data from EDAX's technology
leading EDS and EBSD systems. Accurate phuse and multi-phase andlysis is achieved by combining
simultaneously collected dutu sets to understand problems that the individudl technigues caunnot solve
Jlone.

TEAM™ Neptune

Complete chemicul analysis combining the power und flexibility of EDS with the resolution, precision, und
detection limits of WDS to extend X-ray microunalysis cupubilities. The selectivity of WDS complements the
simultaneous duta acquisition of EDS to improve both gudlitative and gquantitative andlysis.

TEAM™ Trident

The ultimute muteridls characterization tool intfeyrating the latest technoloyies of EDS, EBSD und WDS to
deliver solutions which were previously unuttainable. This optimized configuration offers the uncompromised
performaunce of euch individuul techhique und dlso provides the ubility to combine them for the ultimute
materidls insight.
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The Ultimate Automated Microanalysis System

Why EDS?

Energy Dispersive X-ray Spectroscopy (EDS) is an electron microscope bused analytical technigue used
predominuntly for the elemental analysis or chemical characterization of a specimen. EDS provides materidls
characterization solutions for many X-ray microdundalysis applications, from straightforward qualitative analysis and
uccurute quuntitutive unalysis, to fust X-ray mupping und automuted purticle clussificution. EDAX's powerful
TEAM™ EDS Andalysis System provides analytical solutions to the most complex materials characterization problems.

TEAM™ EDS Analysis System

Provides all the tools needed from simple

qualitative analysis to advanced
quantitative calculations.

Features Include:

® Smurt Feutures ensure consistent dutu collection,

analysis, and reporting, regardless of the
experience level of the operutor,

e EXpert ID uses unulyticul intelligence to sepurute

overlups und uncover minor peuks.

e Uniyue Halogruphic Peuk Deconvolution (HPD) for

visudl peuk confirmation.

@ Superior stundardless quuntification algorithm and

full standaurds quuntificution.

Mapping and Linescans
Extensive mapping and linescan
capabilities from simple X-ray maps to
automated phase analysis.

Features Include:
® Live phuse muppinyg with a wide raunge of
resolutions und dutu types.

o Extended dutu processing cupubilities dllow the
user to generate maps and linescuns including
phase, quant, net, ROI, und gross intensities from
the collected dutu sets.

e Collect und montuge data from Mmultiple fields.

e Advunced muppinyg feutures such us Phuse
Andalysis and CPS Mupping.

Intuitive and easy to
\ use TEAM™
interface.

Overlay X-ray map
showing the mineral
distribution of a
granite sample.

Reporting

Organize and comunicate results
efficiently with TEAM™ Reporting.

Features Include:

e Choice of stundurd Microsoft Office suite
documents und Adobe PDF.

® Quick Reports which dllow the user to tdilor report
content und layout to specific unulyticul needs.

e Customizuble undlysis templates for udvaunced
and interactive EDS reports.
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The Ultimate Automated Microanalysis System

EDS Hardware

EDAX EDS systems provide the unulyticul software und technoloyicully advaunced hardware required for cutting-
edye muteridls churacterization. The digitdl pulse processor electronics provide u powerful combination of diyitul
and anuloy electronics that work in combination with a scan generator to provide a platform for ultra fast X-ray
maupping. The EDS detector portfolio includes u full ranyge of silicon drift detectors (SDD). The SDDs utilize the lutest
SDD chip technholoyy for optimum performance.

Octane Series SDD

Utilizing the latest generation SDD
technology, Octane SDDs deliver high
quality, high resolution EDS data at

- previously unachievable speeds.

s . Features Include:

® Resolution of 129 eV stundurd on dll models.
® Resolution avdiluble down to 121 eV.

e [Excellent low enerygy performance.

® Resolution stubility >90% up to 200 kcps.

; e Count rates up to 1.6 Mcps with throughput rates
“ of 800 kcps.

. y
High resolution X-ray map of complex features can now be e SDD modules up to 100 mm?.
collected in a fraction of the time taken using earlier technology.

Low kV
microanalysis:
Nickel nanopillars
on Indium at 3 kV.

Element Series SDD

Element SDDs deliver powerful analytical
capabilily in a compact package,
maximizing performance and flexibility to
guarantee fast results and ease of use in
an industrial environment.

Features Include:

® 133 eV or better resolution.
® Throughput >100,000 cps.
e Silicon Nitride windows.

e Optimized for low energy transmission for better

light element detection.
Light element X-ray

e Etusy fo use soffwure with tfouchscreen cupubility. spectrum of B, C, N,
. . . O collected using
® FUST, effICIehT I’eSUHS for IhdUSTI’IU| heeds an Octane Pro SDD. \K 020 030 0.40 0.50 0.60 0.70 uu}/
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The Definitive Structural Analysis Solution

Why EBSD?

The TEAM™ EBSD Anulysis system combines the euse of use of the TEAM™ software plutform with the unalytical
power of Orientution ImMayging Microscopy (OIM™) to provide stute of the art crystal structure characterization to dll
users. OIM™ is u technigyue bused oh automuted EBSD in the Scunning Electron Microscope (SEM). The techniyue
hus evolved intfo u muture unulyticul tool providing solutions for mauteridls und edurth scientists to determine the
crystullographic microstructures of muteridls for upplications such us preferred orientation unalysis, gruin size und
shupe, locul deformution behavior, und phuse identificution und distribution.

TEAM™ EBSD

Powerful, easy to use environment for
acquiring EBSD data in the SEM.

Features Include:

e A powerful, yet eusy to use, suite of tools for
intferactive und automuted collection und
indexing of EBSD putterns from individudl points or
from u defined ureu of interest,

e Ability to unadlyze dll crystal structures.

e Embedded cumeru und forwurd scutter detector
imuying conftrols.

e High speed dutu collection with superior accuracy.
e Unigue friplet indexiny ulgorithms.

e Confidence Index (CI): putented verificution of
indexing accuracy.

e Putented Chl-Scun for superior multiphdse
analysis for improved indexing uccuracy und
phuse.

.'- EBSD image

¥ quality and phase

g G(ﬁ 24 map of olivine
W (blue), quartz

(yellow), and

enstatite (red)

using Chl-Scan

technology.

Orientation map of
skutterudite film
showing crystallization
/ behavior.

EBSD Analysis

Virtually unlimited potential for
interrogating the wealth of information
contained in EBSD data.

Features Include:
e Complete inteyration of unalysis tools for eusy
cross-correlation of results.

e Customizable push-button solutions for commonly
used unalyses.

® Extensive drruy of mups, charts, und plots eusily
creuted und viewed.

e Texture unulysis using udvunced stutisticul tools.

e Advunced yruin boundary andlysis including twin
boundaury und bounddury coherency undalysis.

e Sophisticuted und powerful datd filtering and
purtitioning Mechunisms.

e Inteructive highlighting endbles the correldtion of
key fedtures between maps, charts, and plots.
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The Definitive Structural Analysis Solution

EBSD Hardware

EDAX offers detector solutions to meet dll your EBSD heeds for speed, sensitivity, and auccuracy. All camerus include
cumeru setfting controls und forward scutter detector (FSD) imaging interfaces within TEAM™ EBSD. TEAM™ Smart
Fedatures optimize system setup for fast duta collection enabling rapid characterization of crystalline microstructures.

EBSD image quality and H H

orientation map of dual H I karl XP camera
phase Ferrite-Martensite

steel.

Completely integrated CCD-based
detector optimized for high speed data
collection.

Features Include:

e Greuter thun 99% indexiny success rute ut 650
indexed putterns per second on Ni stundard ut
beum currents of > 5 nA.

e Operation dowh to 100 pA beum current,
® Operation dowh to 5 kV uccelerating voltage.,
® Motorized, high-precision cumeru slide.

e Diyitdl slide control for user-defined cumerau

Diffraction pattern from positioning und FSD optimization.

Titanium Boride.
e Stundurd infeyruted Forward Scutter Detector.

DigiView Camera

Designed for a broad range of EBSD
applications from pattern collection to
high resolution imaging.

Features Include:

e Greuter thun 99% indexing success rute ut speeds
in excess of 150 indexed putterns per second on
Ni standard at beam currents of > 5 hA.

® Pixel resolution: 1392 (H) X 1040 (V) pixels x 12 bit.
® Motorized caumeru positioning on slide.

® Optionul infeyrated Forward Scutter Detector.

EBSD image quality and orientation map of Titanium.
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The Ideal Complement for EDS Analysis

Why WDS?

Wavelength Dispersive X-ray Spectrometry (WDS) complements EDS to enhdance yudlitative and guantitative
analysis from busic spectrum andalysis to More complex mupping capubilities. The selectivity of WDS offers energy
resolution superior to that of EDS, enubling the most difficult line overlaps to be resolved, detection limits to be

reduced, und the precision of unalysis to be improved.

Scanning Modes

WDS scans complement EDS spectrum
collection to generate accurate
qualitative and quantitative analysis.

Scanning mode options include:

e Perform u scun over the entire eneryy ranyge of
the spectrometer.

® Select un eneryy ranyge to suit the application.
® Select ureyion from un EDS spectrum.

® Peuk und buckyround mode for u selection of
elements

— Selected from u periodic tuble interfuce.

— Softwaure sugyests diffractor, peuk, und
buckyround positions.

P Collect EDS Spectrum 12

‘ v CheckHeight [ Check Current

“Collect WDS Spectrum” area with call out showing the various scan
modes and options.

Collect EDS Spectrum ¥

Faraday Cup S¢

Smart Focus

Optimize sample position for maximum
signal intensity.

A uhigue feuture of the TEAM™ WDS Andlysis System is
the Smart Focus routine, which automatically adjusts the
sumple position to optimize the performunce of the
spectrometer (Motorized Z uxis control is reyuired). This
routine mMoves the stuge in fine increments to find the
mauximum intensity.

5 fust-Z- Calibeating ¢ K N

1535 154 154 155 1535
Stage Poaitian (mm)

156 1845 y

Smart Focus automatically finds the sample position yielding
double the available count rate for WDS.

Qualitative and Quantitative
Analysis

TEAM™ WDS with Smart Quant can easily
generate data for simple qualitative

analysis or complex quantitative
calculations.

TEAM™ WDS provides the scientist with the tools o
achieve the desired dccurucy for yudlitative and
quuntitative analysis. EDS and WDS duta cun be
collected simultaneously dand overlaid for eusy
qudlitutive confirmatfion. The dnudlyst cun select the
dutu source per element (EDS or WDS) for quuntitative
culculdtions used to improve precision und detection

limits.
.||||I|||I||||||I|I||||7.
Smart Insight

AMETEK’

MATERIALS ANALYSIS DIVISION



The Ideal Complement for EDS Analysis

WDS Hardware

TEAM™ WDS Andadlysis System with wavelength dispersive X-ray spectrometers offers a compuact pardllel beam X-ray
system (PBS), uniguely desighed to fit ull SEM chumbers. The superior performunce of the TEAM™ WDS system is
due to the collection efficiency of the X-ray optics und the optimum design of the spectrometers.

— 10y [|[Tan i

BSE image with Si K EDS map in top row with Si K and Ta M
maps below illustrating actual presence of Ta rather than Si.

The TEAM™ WDS PBS

WDS spectrometers that think and act like
an EDS sysiem.

e  Complete with five diffractors to satisfy the required
ehergy ruanges.

e Controlled via u simple user interfuce with dll the
puraumeters in eneryies.

e Combines EDS und WDS dutu for full elementdl
analysis.

e - N

EDS spectrum in red and WDS spectrum in outline which
clearly shows peak separation not possible with EDS alone.

The TEAM™ WDS X-ray
Spectrometer Family

LEXS (Low Energy X-ray Spectrometer)

e Opftimized for low energy X-ray microundalysis and

incorporates the unique purdllel beum high
collection optics (HCO).

e Covers un energy range from 80 eV 1o 2.4 keV
(Be K to SK).

e Aufomuted sumple positioning for euse of use.

® Provides the highest sensitivity for low enerygyy
X-rays of uny WDS system avdilable.

e  Offers rupid X-ruy unalysis ut the best resolutions
obtuinuble.

EDS Spectrum T WDS Spectrum

FK

Individual EDS and WDS windows overlaid for quick comparison.

TEXS HP (Transition Element X-ray
Spectrometer - High Precision)

e Opftimized to cover low eherygy and transition
element energies from 150 eV up to 10 keV
(BK to CuK).

e Aufomuticdlly positions the optic und sumple
within +/- 1 um for accurate quuntificution.

e Employs cupillary optics to cover the energy
runye.

e Resolves most a/B overlaps of the transition

elements.
EDAX
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Seamless Integration for EDS, EBSD and WDS

Exaple of phase map generated using EDAX’s TEAM™ Pegcsu
system with the unique Chl-Scan capabilities to map multiphase
complex materials.

TEAM™ Pegasus

Simultaneous data acquisition
optimized for EDS (chemistry) and EBSD
(crystallography), includes patented
Chl-Scan technology to improve the
analysis of complex multiphase
materials.

TEAM™ Neptune

Complementary union of EDS and WDS
microanalysis to improve chemical
analysis for today’s material scientist,
where high resolution and precision are
required.

-

Example of spectra illustrating the resolution improvements of WDS
versus EDS using a stainless steel example.

TEAM™ Trident

Complete materials characterization
system combining the trio of analytical
tools: EDS, EBSD and WDS. Each tool is
capable of operating independently to
utilize EDAX’s technological
advancements or data can be integrated
to provide solutions that were once
unachievable.
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The EDAX ISO 9001 certificution is unother way of dussuring our
customers that quulity is of the uttost importunce. EDAX is
committed to operationdl excellence und process improvement to
provide our customers the very best in products und support.

AMECARE

PERFORMANCE SERVICES

Training and Support

All EDAX systems are fully supported by
the EDAX worldwide service hetwork
with over 50 yeurs of experience in
globdl customer support. EDAX
AMECARE Performunce Services ensure
peuk performunce und extend the
operationdl life of our installed buse of
products. As purt of the AMECARE
program, customers ure offered tiered
service contracts structured to meet
their heeds und budgets. All programs

' ure designed to yield muximum system

uptime with predictable annuadl costs.

EDAX regulurly holds customer training
schools at our locations around the
world. Whether you dre new to EDS,
EBSD, WDS or Micro-XRF, or looking to
become more fumiliar with advanced
applications, EDAX provides the most
comprehensive training in the industry.
Clusses have a limited enrollment,
providing un optfimum environment for
knowledye transfer and an opportunity
to focus on specific individual training
needs. For course informaution, visit our
website:

www.edax.com

Corporate/Americas Europe Japan China South East Asia
EDAX Inc. AMETEK BV EDAX Japan KK EDAX Beijing and Shanghai Offices EDAX Singapore
91 McKee Drive Ringbaan Noord 103 13-31, Kohnan 2-chome Minato-ku, Room 2305, 23/F, CITIC Bldg 43 Changi South Avenue 2, #04-01
Mahwah, NJ 07430, USA 5046 AA Tilburg, The Netherlands Tokyo 108-0075 Japan 19 Jianguomenwai Dajie Singapore 486164
Tel: 201-529-4880 Tel: +31-13-536-4000 Tel: +81-3-3740-5172 Beijing, 100004, P.R. China Tel: +65 6484 2388
Fax: 201-529-3156 Fax: +31-13-535-6279 Fax: +81-3-3740-5307 Tel: 86-10-85262111 Ext. 23, 20 Fax: +65 6481 6588

Fax: +86-10-85262141
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