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IRIDIUM ULTRA

SEM/EDS system

Energy dispersive spectrometry (EDS)
for scanning electron microscopy

IXRF @ SYSTEMS




SEM/EDS: advanced energy dispersive spectrometer system

For almost three decades IXRF has been designing and
manufacturing high-end X-ray microanalysis systems that
are fitted to Scanning Electron Microscopes (SEM/EDS).
Our first EDS system was delivered to Los Alamos National
Lab in 1993.

Our Windows-based software suite, Iridium Ultra, has been
continuously refined and enhanced over many years and is
recognized as the best in the industry by expert users.
Development has been user driven using the Kaizen
approach of Feedback, Efficiency and Evolution.

Almost 10 years ago, IXRF pioneered and commercialized
micro-spot X-ray sources and software for scanning
electron microscopes. The SEM-XRF product line was
designed to deliver greatly extended elemental analysis
coverage coupled with enhanced sensitivity by employing
combined e-beam and X-ray beam excitation.

In 2014, IXRF launched our ATLAS series of general
purpose, micro-spot energy dispersive X-ray fluorescence
(microEDXRF) spectrometers for elemental analysis and
hyperspectral imaging of sodium (Na) through uranium (U)
in almost any sample matrix.

Based in Austin, Texas, our company specializes in
providing the most advanced microanalysis technologies
across our three product lines: SEM/EDS, SEM-XRF and
microXRF.

XRF Periodic Table

- Active imaging system (AIS)

- Digital pulse pocessing (DPP)
+10/100 Mbps Ethernet communication
+ 4096 multi-channel analyzer

+ CE marked

« Supports legacy Si(Li) detectors

+ Multiple buffers for mapping at high CPS
- Display: count rate / detector voltages

« Oscilloscope functions

+ Shaping: 0.25,0.5,1,2,4,8,16 and 32 ps

550i Digital Pulse Processor with Digital Imaging System



Silicon drift detectors (SDD) for EDS analysis on a SEM

IXRF's range of Peltier-cooled silicon drift detectors are designed
to be compatible with all commercially available SEM systems
and can be configured as a modern Si(Li) detector replacement
on most older EDS systems. Our SDDs provide exceptional and
stable performance over a wide range of count rates (up to
>T1Mcps input rate).

SDD detectors convert the energy of each individual X-ray photon
into a voltage signal of proportional size. An incoming X-ray is
converted into a charge by the ionization of atoms in the
semiconductor crystal. Next this charge is converted into the
voltage signal by the FET preamplifier. Finally the voltage signal is
input into the pulse processor (550i DPP) for measurement.

The major distinguishing feature of a SDD is the transversal field
generated by a series of ring electrodes that causes charge
carriers to 'drift' to a small collection electrode. The 'drift' concept

of the SDD allows significantly higher count rates coupled with a Active area (mm?) 10 30 60 100
very low detector capacitance. Resolution* Mn Ka (eV) |123-127|126-128[126-130]128-133
Resolution* C Ka (eV) 51 52 55 55
Window options AP3.3, SigN, or beryllium

Benchtop, standard diameter and large diameter SDD detectors
are show along with *typical specifications by size.

SDD Detector Schematic

How does X-ray fluorescence work ?

In X-ray fluorescence (XRF), an electron can be ejected from its atomic orbital by the
absorption of an electron or light wave (photon) of sufficient energy (see image at
right). The energy of the exciting electron or photon (hv) must be greater than the
energy with which the inner shell electron is bound to the nucleus of the atom. When
an inner orbital electron is ejected from an atom (middle image), an electron from a
higher energy level orbital will be transferred to the lower energy level orbital. During
this transition a photon may be emitted from the atom (bottom image).

This fluorescent light is called the characteristic X-ray of an element. The energy of
the emitted photon will be equal to the difference in energies between the two orbitals
occupied by the electron making the transition. Because the energy difference
between two specific orbital shells, for a given element, is always the same, the
photon emitted will always have the same energy.

For a particular energy (wavelength) of fluorescent light emitted by an element, the

number of photons per unit time (generally referred to as peak intensity or count rate)

is related to the amount of that element in the sample. The counting rates for all

detectable elements within a sample are usually calculated by counting, for a set

amount of time, the number of photons that are detected for the various elements’

characteristic X-ray energy lines. Therefore, by determining the energy of the X-ray

peaks in a sample’'s spectrum, and by calculating the count rate of the various

elemental peaks, it is possible to qualitatively establish the elemental composition of

the samples and to quantitatively measure the concentration of these elements. XRF Theory















