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EDAX is excited to announce 
the Clarity™ Super as the newest 
addition to its Electron Backscatter 
Diffraction (EBSD) product line. The 
Clarity EBSD Detector Series is the 
first commercially available direct 
detector system explicitly designed 
for EBSD applications. This series 
now includes both the original 
Clarity, now called the Clarity 
Plus and the new Clarity Super. By 
utilizing innovating new technology 
to provide single-electron 
detection, zero noise, high signal-
to-noise, and high dynamic range 
performance, this revolutionary 

system provides high-fidelity EBSD 
pattern quality and unparalleled 
sensitivity.

The Clarity Super has been 
optimized for high performance 
at lower voltages while 
maintaining the performance of 
the original Clarity Plus sensor at 
higher voltages. This significant 
improvement is shown in Figure 
1. The chart shows the time for 
an equivalent signal for both the 
Clarity Plus and Clarity Super on 
the same reference sample and 
the same detector positioning 
within the SEM. The Clarity Plus 
provides efficient collection down 
to approximately 7 kV beam 
energy. Optimization of the sensor 
with the Clarity Super extends the 
energy sensitivity down to 3 kV 
beam energy while maintaining 
high sensitivity down to these lower 
beam energies. Figure 2 shows 
representative EBSD patterns from 
the Clarity Super at 10 kV and 4 kV 
beam energies. Figure 1. Clarity Plus and Clarity Super 

comparison of the effective sensitivity at 
different SEM beam voltages.

Happy Holidays 
from all of us at EDAX
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Reduction of the beam acceleration voltage results in 
wider diffraction bands in the EBSD patterns. Detection 
of these wider bands is achieved by optimizing the 
Hough Transform within the APEX™ software.

Improved performance at lower voltages provides 
several significant benefits for crystallographic 
characterization. Operation at lower voltages reduces 
the interaction volume of the incident electron 
beam within the sample and offers improved spatial 
resolution. This can extend the performance of 
EBSD down to nanometer-scale structures. Lower 
beam energies also reduce the charging effects 
when analyzing non-conductive or semi-conductive 
materials. Traditional approaches to mitigating 
charging effects include conductive coatings 
applied to a sample and using a low-vacuum mode 
on applicable SEM columns. Both methods result in 
decreased pattern quality due to increased scattering 
of the diffracted electrons, while operating at lower 
voltages will produce higher quality EBSD patterns. 
Finally, lower voltage operation reduces specimen 
damage in beam-sensitive materials, facilitating 
operation that would not be possible at higher beam 
energies.

The sensitivity of the Clarity Direct Detector sensors 
can be better appreciated when compared to 
the performance of a traditional phosphor-based 
EBSD detector, as shown in Figure 3. In this example, 
a high-efficiency, fast phosphor is used to convert 
the detected electrons into light photons, which are 
then directed onto the imaging sensor. The phosphor, 
optical coupling, and sensor all have inherent 
inefficiencies that are eliminated with the Clarity 
direct detection technology. This results in a 3 – 5 times 
increase in performance at higher beam energy 
ranges. The Clarity Super particularly excels as the SEM 
beam energy decreases. The conversion efficiency 
of the phosphor screen decreases with decreasing 
beam energy. The low-voltage performance of the 
Clarity Super sensor offers superior performance and 
delivers near a 60-times improvement in sensitivity 

at these conditions.  This performance makes low-
voltage EBSD possible and practical compared to 
phosphor-based detectors.

In addition to the low-voltage performance on the 
Clarity Detectors, the direct detection technology 
provides single-electron sensitivity and zero noise 
images. This allows for the collection of useable EBSD 
patterns at lower beam currents and doses than 
traditional EBSD detectors. The EBSD pattern is a 
superposition of the diffracted electron beam that 
primarily consists of electrons near the incident beam 
energy over the scattered electron signal, which has 
a wider energy distribution. This is why a background 
correction routine is typically used to enhance the 
EBSD pattern. With the Clarity Detectors, indexable 
EBSD patterns can be obtained with as few as 10 
average electrons per pixel, with these electrons 
coming from both the diffraction and scattering 
events. This means the Clarity Detectors can operate 
with as few as 10 picoamps beam current, again 
minimizing beam damage and charging effects.

The performance offered at low-beam voltages and 
low-beam currents makes the Clarity Super the ideal 
detector for analysis of beam-sensitive samples. These 
types of samples include hybrid organic-inorganic 
perovskite solar cells, which are unstable under 
the electron beam and challenging to analyze at 
higher beam currents and energies. Non-conductive 
ceramic materials can also be more easily analyzed 
at lower analytical settings to reduce charging effects. 
The improved EBSD pattern quality, obtained by 
eliminating the phosphor screen and optics, provides 
additional information and detail, improving pattern 
correlation and HR-EBSD performance on metallic 
and semiconductor materials. The Clarity Super 
brings new capabilities to enhance your materials 
characterization. Contact EDAX to learn more.

Figure 2. EBSD patterns collected with Clarity Super at a) 10 kV and 
b) 4 kV acceleration voltage.

Figure 3. Sensitivity comparison of direct detection Clarity Plus and 
Super detectors with the phosphor-based Velocity™ detector.
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It was shown with the Al/Si binary specimen example 
in the September 2021 issue of EDAX Insight that the 
results are within about 20% relative deviations (with 
the Si concentration <30%). Applying the SCC-based 
empirical database can improve accuracy in limited 
concentration ranges for dedicated applications. But 
it can amplify the deviations if the sample composition 
falls outside of the dedicated concentration range. 
The SCC factors are used to adjust the Generation of 
X-rays for individual elements and different excitation 
energies. SCC use is limited to handling the non-linear 
effects. For this reason, a second eZAF-dedicated 
database was introduced. It is two-dimensional 
and is focused to interelement dependencies, the 
Absorption.

How is the Absorption modeled with eZAF? There are, 
in principle, two ways of considering the Generation 
and Absorption: The classical ZAF and the already 
more than two decades old Φ(ρz):

ZAF-approach:

The Generation equation calculates the electron 
shell excitation, the integral from primary electron 
E0 over all electron energies until the shell critical 
excitation energy EC is reached, considering the 
energy-dependent cross-section Q(E) and energy 
loss of electrons into specimen depth. It is an integral, 
complete depth distribution that considers the 
absorption of the X-rays which is different with each 
depth. A backscatter loss R is also considered. This 
term calculates the total X-ray generation by the 
electrons. The Absorption is decoupled into an extra 
equation within the ZAF model. It is an integral “depth 
distribution” of generated X-rays, over the depth 
into the specimen, considering absorption paths 
and Mass Absorption Coefficients (MACs), the µ/ρ. 
The total Absorption is then normalized to the same 
integral but without the absorption effect. The relative 
Absorption, the fraction of total generated X-rays, is 
calculated in this way. The quotient is then the same 
as the Generation term. The non-linear nature of 
the absorption processes is visible. The classical ZAF 

approach requires a formula for Φ(ρz) which can be 
integrated analytically.

Φ(ρz)-approach:

 
The younger Φ(ρz)-approach was originally developed 
based on the ability to measure depth distributions 
and the curves were improved and extended by 
Monte-Carlo calculations. There is no longer a 
requirement or limitation of the curves, they are 
numerically integrated. But in principle, the ZAF-
approach can be solved with numerical integration of 
the equations. Therefore, the depth-distribution model 
is the only differentiator, not the kind of notation, 
comparing the ZAF-model vs. Φ(ρz)-model.

There is no principle advantage of a Φ(ρz)-approach 
vs. ZAF. Moreover, following a statement by Heinrich, 
the ZAF is better suited to keep the different effects 
separated to improve each of the best, to get 
a better combined approach, and the best full 
correction model [2].

The foundation of Φ(ρz) is based on measured 
depth-distributions using a specified MAC database. 
Therefore, the Φ(ρz) includes a measured database 
fundamentally in genes. It is not a first principle-based 
standardless approach.

Several investigations have shown that the different 
depth distribution models, including the triangular 
Love/Scott model, do produce comparable results.

APPLICATION NOTE

Ways to Improve the EDS Quantitative Results Accuracy: 
eZAF MACC Database and Correction Avoidance

ZAF

Φ(ρz)

Figure 1. The blue curve is the eZAF model using depth 
distribution, which is based on Love/Scott [1] with modification 
for tilted specimens [6]. It was based on the Monte Carlo (MC) 
method calculations. The gray line is a comparison of a typical 
measurement or MC-calculated φ(ρz).
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The most influencing parameters are the MACs, 
meaning the µ/ρ-values in model equations, which 
are atomic data that depend on X-ray energy 
and the transmitting material. Therefore, the Quant 
calculations do use one value for each element in 
the ID-list, the selected line-energy for all element-
materials. A mean µ/ρ, which is calculated by 
composition, is used. A calculated database is 
required with all possible elements alpha-lines, K-, 
L- and M radiation, which are possibly absorbed into 
any potential element. These required values are 
approximately 3 x 100 x 100.

The idea is to apply a two-dimensional database at 
the MAC use level in the absorption model, to adjust 
the A-correction empirically. It is required for element 
combinations where the absorption effect is huge in 
element interdependencies.

Net-counts = X-ray Generation * SCC * Absorption 
(MACC) * Fluorescence * Efficiency (E) * ECF

It is applied in the eZAF model where the MACs are 
used inside the exponential functions, and it is named 
Mass Absorption Coefficients Correction (MACC). 
It is possible to adjust the element-lines energy 
absorptions in all possible absorber elements. It is 
adjusting and influencing the Quant evaluation only if 
the dedicated element and absorption constellation 
are really in the specimen. This does not influence 
all other evaluation cases, e.g., the pure element Si 
quantitative evaluation is not affected by the MACC 
for Si in Al, just because no Al is really in the specimen 
for a pure Si.

So, we have followed Heinrich’s recommendation 
with separated Generation database improvement 
with SCC and have decoupled the Absorption 
improvement ability with MACC.

The results in Figure 3a were obtained by optimizing 
the eZAF Absorption correction with the modified 
MAC with the MACC database. The improved results 
with the maximum number of deviations are still 

only about 8% relative (Figure 3a) over the entire 
composition area. The original results without using 
the database were about 20% maximum relative 
deviations, and it was only possible to improve them 
with SCC factors for a limited composition area to 
about 10% (for “Customized Standardless”). But this 
was with the disadvantage outside the adjusted/
dedicated composition area; the results got runaways 
up to 30% relatively.

 

Therefore, the one value MACC has provided is a 
huge improvement over the entire composition range 
of the pattern binary sample.

We can also adjust the SCC, Figure 3b, applied to a 
50%/50% spectrum. The curve is only visibly shifting by 
a factor, in principle, the curve shape is not bent any 
further. And this SCC adaption does not improve all 
result deviations.

The MACC database is not dedicated to a change-
access for the software operator. This is adjusting 
the non-linear part of eZAF model. If it is not 
properly adjusted, it can have lasting effects for the 
overall analytical performance in other element 
combinations. A skilled and experienced person is 
required to adapt the values in the database for step-
by-step accuracy improvement in the future.

The core of the eZAF Quant accuracy questions are 
the X-ray excitation and non-linear interelement 
matrix-effects. These must be considered for use with 
theory/models (and depend on assumptions about 
the other elements, weight fractions).

• The SCC database addresses the X-ray 
generation.

APPLICATION NOTE

Figure 2. The used MAC values for an eZAF Quant evaluation with 
seven elements that are assumed in the specimen. 

Figure 3. a) Calculated concentration results by eZAF for a binary 
Al/Si example specimen (blue Al; red Si) over the Si nominal 
concentration, all in % units, an adapted MACC database was 
used for Si-K X-rays in Al. The broad light-red line is the Si net-count 
raw data curve, arbitrary units, not yet ZAF corrected. b) The same 
result, but in addition to the MACC, the SCC was adapted for a 
50%/50% sample.
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• Separate from this, the MACC database 
addresses the non-linear interelement effects, well 
separated from excitation.

The SCC and MACC databases are useful for 
adjusting the models and processes to get better 
results. This improves the correction models by 
empirical results but does not reduce big correction 
needs.

Another strategy is to simply avoid the huge 
corrections. Smaller corrections of raw measured 
data reduce the model and atomic data uncertainty 
influences the results. Figure 4a shows the corrections 
applied with an 80%Al/20%Si example with eZAF, with 
the MACC improvement already considered. The 
A-factor for Si is 0.2577, which means about 74% of 
all generated X-rays are absorbed in the specimen 
material. Figure 4b presents the correction need of 
raw measured data is one order of magnitude less.

This is an important property and advantage with 
PeBaZAF correction. It is due to the already discussed 
linearized P/B curve raw measurement signal 
(September 2021 issue of EDAX Insight Figure 1).

There are huge differences in correction needs. So, it 
is no surprise that the net-count-based quantification 
requires measured databases if good overall 
standardless accuracy is wanted. It is not possible to 
apply ZAF only based on fundamental parameter 
physics. The P/B model-based PeBaZAF makes it easier 
because the uncertainties in models and parameters 
do not affect the results to the same extent [4]. The 

PeBaZAF requires less correction [5], independently 
from specimen absorption and MACs which have 
well-known huge uncertainties (Z ≥ 11). The reasons 
are because the characteristic X-ray Generation and 
especially the Absorption have similar effects when 
compared to bremsstrahlung for same the X-ray 
energy. A MACC database is not required.

Is it also possible to reduce correction needs 
significantly with eZAF, for further improvements of 
Quant, to get rid of the huge absorption correction 
needed for the example?

Yes, it is. One needs to measure standards or use 
already measured standards libraries… See the final 
third article about the topic.
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APPLICATION NOTE

Figure 4. a) Evaluation result with eZAF, Si-K absorption correction 
is within about 74%. b) Evaluation result with PeBaZAF, Si absorption 
correction is about 7.3%. This means the P/B based PeBaZAF 
correction requirement is one order of magnitude less. 
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To achieve the most accurate quantitative results, 
reducing the correction needs of raw measured 
data by physical models is beneficial. The model and 
fundamental parameter uncertainties also influence 
the final quantitative results less; the less the original 
measured raw intensities are corrected. One way 
to reduce correction needs is to measure standards 
or use measured standards libraries. EDAX has 
developed the Full Standards Quant (FSQ) for eZAF.

But this method also puts some responsibility into 
the analysts’ hands, who are decisively in charge 
of reasonably selecting standards and carefully 
performing the measurement processes. And one 
should not forget that the standards need to be 
available with reliable known certified compositions 
(even with homogeneity in micron scales) at the 
lab site, at least in the classical approach. But using 
EDS offers you the ability to use previously measured 
standards libraries and even a central database 
source [1].

The first question is always which of the available 
standards one should use to evaluate an unknown 
sample spectrum. The FSQ presents the k-ratios 
(measured unknown counts divided by the counts 
of the standard) in relation to the actual measured 
standard values. This is different from earlier standards-
based quantitative solutions by EDAX, where the 
k-ratio was always presented in relation to the pure 
standard (which was then calculated if a pure one 
was not measured). This now makes it clear which 
corrections are actually applied. Also, all error 
calculation is based on the applied corrections. If no 
correction is needed or it is minimal, then practically 
no systematic error influence comes from the model.  

Figure 1 demonstrates how the standard selection will 
influence the final correction needs. With example 1b, 
the Z correction is reduced for Fe due to the standard 
being closer to the unknown sample Fe composition. 
But the final goal is reached using the Magnetite 
standard (1c), where the corrections needed with 
the eZAF model are finally below 2%. In theory, this 
means the original raw data are required to correct 
the differences between measured standards and 
unknown specimen data by about 2%. The interesting 
point with the example is that even the standard with 
the lowest correction needs is not the same as the 
best-measured k-ratios.

The benefits are visible compared to the pure 
standardless eZAF results (Figure 2). Although Fe-K 
correction needs are still moderate, the oxygen R 
and A corrections are enormous, reaching almost 
60% absorption correction by theory with the 
standardless case. This is always less in all cases 
where measurements are supported via standards. 
Corrections reduced when the SiO2 standard was 
used, only about 36%, despite its composition still 
being far from the unknown sample.

APPLICATION NOTE

Ways to Improve EDS Quantitative Results Accuracy: 
FSQ and SmartStandards

Figure 1. a) FSQ evaluation of a Hematite specimen based on 
measured standard SiO2 for Oxygen and based on pure Fe 
standard for Fe. b) The same sample but a FeSi compound is 
used as a standard for Fe determination. c) The same sample 
using a Magnetite standard for both elements is much closer in 
composition than with examples a and b.
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The benefit of using standards (measured with your 
own instrument) is that it cancels out the detector 
efficiency uncertainties (September 2021 issue of 
EDAX Insight). This especially influences the oxygen 
result in the example. The standardless unnormalized 
Fe result is pretty good already, but oxygen is still 
overestimated.

However, one can see that choosing which standards 
to use is in the operator’s hands. The new EDAX 
software supports this by presenting the applied 
correction needs with the applied ZAF-factors, 
which vary much depending on which standard 
composition is used. Additionally, the error % value 
includes the systematic error estimations. For example, 
the oxygen standardless evaluation starts with an 
error of 7%. It will be improved to about 5%, even with 
non-ideal standard selection, and finally, it is reported 
to be a 1.6% error for oxygen with the magnetite 
standard. Therefore, one can optimize the standards 
selection with the software’s support. But without 
previous experience, it can get to be trial and error 
work. Smart application software may support you 
with best-guessed standards based on standardless 
results expectations about the unknown sample. But 
the FSQ-based algorithm still needs a preselection of 
the standards data, which must be provided.

Shouldn’t it be possible to provide all relating 
available and measured standards for the algorithm, 
then automatically select the best matching 
standards that require as few corrections as possible? 
The SmartStandards was developed with the ability to 
access all provided standard data, and the algorithm 
optimizes the standards that should be considered for 
evaluation during the iteration process [2] (Figures 3 
and 4).

APPLICATION NOTE

Figure 2. eZAF standardless evaluation of the Hematite specimen.

Figure 3. Hematite evaluation with SmartStandards, which picks 
the closest standards with the least correction need. The Err% 
are almost only statistical fluctuations with the measurements 
(unknown and standard), with practically no systematic error 
part. The curve shows the eZAF model adjusted by standards (the 
diamonds) for Fe with k-ratios (in relation to the pure element) vs. 
Fe concentrations.

Figure 4. Using the same standards data, a FeSi specimen 
spectrum was evaluated with SmartStandards. Again, the closest 
standard to use is automatically picked by the algorithm iteration 
process. The correction factors and Err% are close to the ideal 
case. The curve shown used the eZAF model adjusted by standards 
(the diamonds) for Fe with k-ratios (in relation to pure element) vs. 
Fe concentrations.
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The curve using the repeated reference example with 
the Al/Si standards chain is improved in the ideal case. 
There are only <2% relative deviations over the entire 
concentration range (Figure 5).

A parallel and alternative way to measure standards 
at your instrument is to create a growing global 
standards library that includes measured data with 
standards measured elsewhere [1]. This universal 
standards library can then inherit the customers’ 
local measurements based on SmartStandards. 
At a minimum, one reference measurement must 
be applied, which bridges the gap between other 
measured standards and your instrument operation. 
The reference measurement is already known from 
the eZAF standardless, not normalized (September 
2021 issue of EDAX Insight).

If the SmartStandards is applied, providing as many 
standards as possible, which cover all concentrations 
quite closely (e.g., ideal case 100 standards can 
have 1% step to cover all concentrations tightly), 
then the eZAF model is completely outsmarted. Then, 
it only deals with the remaining tiny deviations (e.g., 
between 31% and 32% standards of the element, if 
the unknown is 31.3%). It can be imagined that the 
standards chain provided is supported by or even 
only provided by Monte Carlo (MC) calculations. It 
is a first step to completely replacing ZAF or Φ(ρz)-
models with a large and automatically associated 
standards database that is available for continued 
access or is always calculated in advance by MC 
for given compositions. The pure-element specimen 

reference measurement can be the bridge between 
the different systems measured standards and the MC 
calculation model world. But this requires detector 
efficiency to be under control. Alternatively, one can 
use simple standards local measurements to bridge 
to a much bigger central standards library. The hope 
is that the big remote standards library contains 
standards closer to the locally measured unknown 
specimen in the SEM than one’s own simple standards 
[1]. If a local standard measurement can be applied 
for each element, then the detector efficiency 
uncertainty will cancel out. 
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Consensus K-ratio Database” Microscopy and  
Microanalysis 26 Suppl 2 (2020) 1774
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APPLICATION NOTE

Figure 5. a) Calculated concentration results by SmartStandards 
for the binary Al/Si example specimen (blue Al; red Si) over the 
Si nominal concentration, all in % units, MACC is used for Si-K in 
Al. The broad light-red line is the Si net-count raw data curve, 
arbitrary units, not yet ZAF corrected. b) FSQ plot with net counts vs. 
concentrations of all the used standards (diamonds); calculated 
eZAF curve with the standards adjustments and some estimation of 
the smooth changing matrix composition (red Al; broad light red Si 
but for inverse X-axis 100%-CAl%). The crosses are the measurement 
points with the 40% Si/60% Al sample spectrum evaluated.
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TMS 
February 27 – March 3 Anaheim, CA

SEMICON China 
March 23 – 25  Shanghai, China

ASEM Workshop 
April 21 – 22   Linz, Austria

MRS Spring Meeting 
May 8 – 13   Honolulu, HI

EVENTS AND TRAINING

2022 Worldwide Events
ICCDEEM 
June 21 – 22 Vienna, Austria

Analytica 
June 21 – 24 München, Germany

Electronic Materials Conference (EMC) MRS 
June 22 – 24 Columbus, OH

Microscopy & Microanalysis 
July 31 – August 4 Portland, OR

Visit https://www.edax.com/news-events/conferences-tradeshows for a complete list of events. 

2022 Worldwide Training
Europe

EDS Microanalysis (APEX™ EDS) 
March 14 – 15   Weiterstadt* 
March 28 – 29   Weiterstadt# 
October 10 – 11  Weiterstadt* 
October 31 – November 1 Weiterstadt#

EBSD OIM Academy 
March 16 – 18   Weiterstadt* 
March 30 – April 1  Weiterstadt# 
October 12 – 14  Weiterstadt* 
November 2 – 4  Weiterstadt#

Pegasus (EDS & EBSD) 
March 14 – 18   Weiterstadt* 
March 28 – April 1  Weiterstadt# 
October 10 – 14  Weiterstadt* 
October 31 – November 4 Weiterstadt#

*Presented in German 

#Presented in English

Japan

EDS Microanalysis (APEX™ EDS) 
February 18   Virtual (Basic) 
April 8    Virtual (Advanced) 
June 3    Virtual (Basic) 
July 22    Virtual (Basic) 
October 7   Virtual (Advanced) 
November 11   Virtual (Basic)

China

EDS Microanalysis 
March 8 – 10   Shanghai (ACES) 
June 7 – 9   Shanghai (ACES) 
September 6 – 8  Shanghai (ACES) 
December 6 – 8  Shanghai (ACES)

EBSD OIM Academy 
March 15 – 17   Shanghai (ACES) 
June 21 – 23   Shanghai (ACES) 
August 16 – 18   Shanghai (ACES) 
December 15 – 17  Shanghai (ACES)

North America 

EDS Microanalysis 
January 27 – 28  Virtual 
April 12 – 13   Virtual 
August 16 – 17   Virtual 
November 8 – 9  Virtual

EBSD OIM Academy 
March 8 – 10   Virtual 
June 21 – 23   Virtual

Pegasus (EDS & EBSD) 
October 11 – 14  Virtual

Visit https://www.edax.com/support/training-schools for a complete list and additional information on our training courses. 



edax.com

10

© 2021, by EDAX, LLC. All rights reserved. 
EDAX, EDAX logo, and all other trademarks are 
property of EDAX, LLC.unless otherwise specified.

NL-INSIGHT-VOL-19-NO-4-FL1-NJ-DEC21

EMPLOYEE SPOTLIGHT

Bill Flosi
Bill joined Gatan as the Midwest Regional Sales 
Manager in January 2020. He is now responsible for 
sales and customer support in North Dakota, South 
Dakota, Nebraska, Minnesota, Iowa, Illinois, Wisconsin, 
Indiana, Michigan, Ohio, and Kentucky for EDAX and 
Gatan.

Before Gatan, Bill spent 10 years at Metrohm USA. 
During that time, he served as the Analytical Systems 
Sales Representative (2009 – 2014), Area Sales 
Manager (2014 – 2018), and Senior Analytical Systems 
Sales Representative (2019). From 2007 – 2008, Bill 
worked in sales support at FEI (now Thermo Fisher 
Scientific). He was part of the team that launched 
the Phenom Scanning Electron Microscope. Bill was a 
Medicinal Scientist in a drug discovery group focused 
on antivirals at AbbVie from 1997 – 2007. 

Bill earned a Bachelor of Arts in Chemistry from 
Illinois Wesleyan University in 1996. Two years later, he 
completed his Master of Science in Organic Chemistry 
from the University of Illinois Chicago.

Bill and his wife, Trisha, have three children: Sofia, 
Vincent, and Gianna. In his free time, Bill enjoys 
working out at the gym. He spends a lot of time 
helping his children with middle school and high 
school work. This winter, the family plans to visit 
New York, NY, for sightseeing and Park City, UT, 
for snowboarding. Bill also enjoys attending and 
watching Chicago Bears and Chicago White Sox 
games.

Kenny Huang
Kenny joined EDAX as the Central China Sales 
Account Manager in October 2021. Based out of 
Wuhan, China, he is responsible for product sales and 
customer maintenance in Central China.

In 2009, Kenny graduated from Wuhan University of 
Technology with a bachelor’s degree in Material 
Science and Engineering. From 2017 – 2021, he 
worked at Buehler, an ITW company. He oversaw 
sales, channel management, and market promotion 
of microanalysis system sample pre-processing 
equipment, hard meters, and related spare parts and 
consumables.

Kenny and his wife were married in 2016. The couple 
has a son named Louis. In his spare time, Kenny enjoys 
outdoor sports and tourism. He often goes hiking, 
camping, and likes to visit scenic spots all over the 
country with his family. Kenny also enjoys reading 
books about history and geography and studying 
different cultures.


