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Highlighting I&M in Europe and the Middle East 
 

Bruno Andò 
 

In the world of globalization, it is always interesting to exchange best practices, to build 
synergies and to create a common framework for a better fertilization. And this is particularly 
true in the research field where a constructive contamination could be the means for a disruptive 
activity.  
 
Surfing “Around the World” and catching main achievements of a particular region in the field 
of Instrumentation and Measurement is the main task we are willing to achieve by the April issue 
of I&M Magazine each year. 
 
But there is more than this! We would like to launch a message to our youngest generation of 
researchers: Go around the world and get, as much as you can, advanced research outcomes in 
the field of IM. 
 
This year, 2020, we are going to focus on contributions from Europe and the Middle East.  
 
I want to thank both of the Guest Editors of this issue, Prof. Vedran Bilas and Prof. Daniel 
Belega, for the excellent job they have done in collecting such interesting contributions. They are 
very well-known scientists in the field of Instrumentation and Measurement, with solid 
connections to several top research institutions. 
 
Have a nice time reading! 

 
 
 

Guest Editorial 

Instrumentation and Measurement in Central and Eastern Europe 
 



Daniel Belega and Vedran Bilas 

 

Nowadays, Instrumentation and Measurement (I&M) play a very important role in all science 
domains and industry. The involved researchers around the world from universities, metrology 
institutes, and industry work on the development of new accurate measurement techniques, very 
low uncertainty instruments, and smart sensors and the evaluation of their performances. Also, 
current measurement standards are analyzed and improved. New solutions for sensing and 
measurement related to challenges in biomedicine, environment, and food production are 
developed. Special attention is given to the educational aspect. Thus, the students should learn 
about the recent developments in the I&M field to gain skills in their application. In this special 
issue of the I&M Magazine, eight papers from researchers in Central and Eastern Europe (IEEE 
Region 8) were invited. These papers deal with the above I&M aspects. 
 
The paper “Present and Future of High-Temperature Superconductor Quantum-Based Voltage 
Standards” by A. M. Klushin et al. is related to quantum-based voltage standards fabricated 
using the high-temperature superconductors technology. The state-of-the-art of Josephson 
junctions for these quantum-based voltage standards is briefly presented. Also, two promising 
technologies, which are the bicrystal and Focused Helium-Ion Beam junctions, are thoroughly 
described.  
 
The paper “Practical Aspects of a Pulse Generator Calibration” by M. Hudlička et al. is focused 
on the calibration of a pulse generator. Different calibration methods are thoroughly described 
and hints for the application of these methods are provided.   
 
The paper “I&M Applications for Educational Purposes” by R. Ionel et al. presents four 
applications developed as support for I&M teaching activities. These applications, which deal 
with important aspects in modern measurements, are the following: electronic circuit testing via 
Boundary Scan technology, an integration between an off-the-shelf LCR meter and Flying Probe 
equipment, online visualization of the measurement results provided by a MEMS, and phasor 
measurements.  
 
The paper “Underwater Bioinspired Sensing: New Opportunities to Improve Environmental 
Monitoring” by J.A. Tuhtan et al. presents an example of how a standardized bioinspired sensor 
can be used to improve environmental monitoring. In the considered example, fish-like 
underwater bioinspired sensing is used to improve the efficiency of monitoring upstream 
migration.    
 
The paper “How Thirsty the Crops Are: Emerging Instrumentation for Plant-Based Field 
Measurement of Water Stress” by D. Oletic and V. Bilas provides an overview of state-of-the-art 
in measurements of common plant-hydraulic quantities, open challenges, and research 
opportunities. The authors focus on novel, emerging methods showing potential for field 
application in precision irrigation.        
 
The paper “Beyond Pure Sensing–IEEE 21450 in Digitalization of the Development Cycle of 
Smart Transducers” by T. Mitterer and H. Zangl is related to the use in a given application of the 



standard transducer electronic datasheet defined in the IEEE 21450 Standard throughout the 
design work-flow. In addition, the datasheet can be used in the design phase as a standard format 
to retain and exchange information. 
 
The paper “Towards Standardization of Electroporation Devices and Protocols” by A. Cvetkoska 
et al. refers to electroporators, which are pulse power generators used to provide electroporation 
pulses to human cells through electrodes. The characteristics of electroporation applications and 
used equipment are described and compared. Also, guidelines for the proper design of 
electroporators and minimal requirements for their safe and efficient use in medical applications 
are given. 
 
The paper “Inverse Algorithms–Powerful Tools to Improve Measurement Systems” by T. 
Dabóczi deals with the inverse algorithms used to counteract the imperfectness of sensors and 
measuring channels and the shortage of available information. Some examples in which these 
algorithms are used to solve different inverse problems are presented. 

 
We hope that the papers presented in this special issue are interesting and useful for the 
magazine readers. We would like to thank all of the authors for their contributions and the 
Editorial Board of the I&M Magazine for their support. 

 
 
 

Article Summaries 
 

 
Present and Future of High-Temperature Superconductor Quantum-

Based Voltage Standards 
(Summary) 

 
Alexander M. Klushin, Jérôme Lesueur, Marian Kampik, Felix Raso, Andrea Sosso, Sergey K. 
Khorshev, Nicolas Bergeal, François Couëdo, Cheryl Feuillet-Palma, Paolo Durandetto, Michal 

Grzenik, Krzysztof Kubiczek and Krzysztof Musiol 
 
This paper presents a brief overview of the current state-of-the-art of Josephson junctions for 
Quantum-based Voltage Standards fabricated with High-Temperature Superconductors (HTS). A 
short introduction on the history and technical evolution of Low Temperature Superconductors 
technology is provided for non-specialists. Then HTS technology is summarized and discussed 
in the context of quantum voltage standard applications. Finally, the two most promising 
technologies: bicrystal and Focused Helium-Ion Beam junctions are discussed with more detail, 
analyzing strength, limitations and perspectives in both cases. 

This text was taken from the article.  

  

Practical Aspects of a Pulse Generator Calibration 



 (Summary)  
 

Martin Hudlička, Marco A. Azpúrua, and Murat Celep 
 

Measuring receivers are used for measurement of radio disturbance in the frequency range 
typically 9 kHz to 18 GHz. Such receivers can be either electromagnetic interference receivers or 
spectrum analyzers with the quasi-peak detector. Requirements for measuring receivers are 
discussed in European CISPR documents and US standards. Although novel techniques are 
being evaluated, the traditional way of checking compliance of the receiver with requirements of 
these standards is using a calibrated pulse generator. The measurement uncertainty of the pulse 
generator characterization is not discussed in the standards; however, it was discussed in several 
previous works. This paper aims to provide a more thorough description 
of particular calibration methods together with practical hints which may be useful for students, 
calibration engineers and practitioners. 

This text was taken from the article.  

 
I&M Applications for Educational Purposes 

(Summary) 
 

Raul Ionel, Septimiu Mischie, Daniel Belega, 
Liliana Mâtiu-Iovan, and Ciprian Dughir 

 
Teaching activities in I&M field, for both undergraduate and postgraduate students in the 
engineering domains, should be correlated with the industry requirements. In this way, students 
can understand actual industry needs and gain skills in solving I&M problems occurring in 
associated activities. At the University Politehnica of Timisoara, Romania, teaching activities in 
the I&M field are performed by the Department of Measurements and Optical Electronics from 
the Faculty of Electronics, Telecommunications and Informational Technologies. This paper 
describes four recently developed applications dealing with important aspects in modern 
electrical and electronics measurements. They are used to support teaching activities with third- 
and fourth-year undergraduate students following their specialization in Applied Electronics and 
with first-year postgraduate students enrolled in the Electronic Intelligent Systems specialization. 
Furthermore, they are relevant in the context of “Industry 4.0” requirements because our students 
should be educated to expand their knowledge and gain experience by working with recent, 
specialized circuits, methodologies and technologies. 

This text was taken from the article.  

 
Underwater Bioinspired Sensing: New Opportunities to Improve 

Environmental Monitoring 
(Summary) 

 
Jeffrey A. Tuhtan, Saptarshi Nag and Maarja Kruusmaa  

 



Smart environmental monitoring networks are a growing part of the IoT. They are useful to 
detect, forecast and assess human impacts on the environment as well as the effects of climate 
change on society. As climate uncertainty grows, we will increasingly rely on these networks to 
address significant societal challenges including the reduction of available drinking water, 
diminished agricultural productivity and growing threats posed by extreme weather events on 
human health and safety. Bioinspired designs can lead to a new generation of devices to 
ensure that environmental monitoring networks remain accurate and reliable over a wide range 
of physical conditions. I&M researchers should lead the development of new types of 
standardized bioinspired sensors which can be integrated into the highly valuable and urgently 
needed IoT-based environmental monitoring networks of the future. As an example, this paper 
shows how fish-like underwater bioinspired sensing can improve both the effectiveness and 
efficiency of monitoring upstream migration. 

 
This text was taken from the article.  

 
How Thirsty the Crops Are: Emerging Instrumentation for Plant-Based 

Field Measurement of Water Stress 
 (Summary)  

 
Dinko Oletic and Vedran Bilas 

 
To timely identify onset of drought, it is necessary to be able to monitor the dynamics of the 
plant’s physiological processes related to water stress. This is a non-trivial task. In the plant-
physiological research community, there still remain gaps in understanding the complex relations 
between the physiological specifics of different plant species, their physiological drought 
adaptation mechanisms, and especially, how they affect the measured plant-hydraulic quantities.  
To fill these gaps, botanists strive for new types of autonomous instruments enabling them to 
conduct novel types of long-term field-studies of the effects of drought. In this paper, the authors 
provide an overview of state-of-the-art in measurements of common plant-hydraulic quantities, 
open challenges, and research opportunities. They focus on novel, emerging methods showing 
potential for field application, but which are still on their way from botanists’ laboratories into 
the vineyards and crop fields. 

 
This text was taken from the article.  

 
Beyond Pure Sensing: IEEE 21450 in Digitalization of the Development 

Cycle of Smart Transducers 
(Summary) 

 
Tobias Mitterer and Hubert Zangl 

 
The IEEE 21450 standard family has been developed to ease the use of smart transducers in 
various applications. The transducer electronic datasheet (TEDS) defined in the standards 



provides descriptions of the sensor and actuator channels in terms of physical quantities, data 
representation, measurement range, uncertainty, calibration, etc. Consequently, such electronic 
data-sheets can be seen as a specification of a device and might therefore already be conceptually 
developed in an early design phase. In this article we illustrate the use of IEEE 21450 TEDS 
throughout the design work-flow and how this can support, for example, a transition from 
traditional v-model approach for hardware development toward agile methods, which have been 
used very successfully in software development. 

This text was taken from the article.  

 
Enhancing the Frequency Stability of National Time Scale Using EMD 

(Summary) 
 

Aly I. Mostafa, Gihan C. Hamza and Abdelhalim Zekry 
 

Almost all time-keeping laboratories maintain the 5071A Cesium (Cs) frequency standard for 
generating their national time scales. The frequency stability of this standard is limited by 
different types of noise, especially the White Frequency Modulation noise. These noise types 
affect the stability of the resultant average Time Scale (TS). Kalman Filter (KF) is still applied 
until now within the time scale algorithm for de-noising and predicting improved resultant TS 
frequency stability. But, this method is very complicated and is based on difficult estimation 
techniques. In 2013, the Empirical Mode Decomposition (EMD) technique was applied for the 
first time on Cs atomic clock signal de-noising and frequency prediction. In this paper, the EMD 
technique is embedded in the TS generation algorithm for studying its effect on the stability of 
the resultant TS. Results show that the frequency stability of the resultant TS is improved for 
averaging times up to nearly 40 days due to EMD. These results are verified by comparing the 
effect of the EMD to that of the KF on the resultant TS frequency stability. Results show that the 
frequency stability of the resultant average TS is improved due to using EMD or KF for Cs clock 
signal de-noising for averaging times up to nearly 40 days. In addition, EMD is found to be more 
effective and simpler than the complicated KF. 

This text was taken from the article.  

 
Inverse Algorithms– Powerful Tools to Improve Measurement Systems 

 (Summary)  
 

Tamás Dabóczi 
 
Measurement systems suffer from problems due to the imperfectness of sensory devices and 
measuring channels, and the shortage of available information concerning the investigated 
phenomena itself. This imperfectness and shortage result in unwanted alterations and 
perturbations of the measured values and/or signals. Better results can be achieved if these 
alterations and perturbations are counteracted. The role of the inverse algorithms is this 
counteraction in order to improve the quality of measurement. This paper deals with the 
challenging issue of addressing various complexity levels of inverse problems and provides 
solutions illustrated via different application examples. 



This text was taken from the article.  

 
Towards Standardization of Electroporation Devices and Protocols 

 (Summary)  
 

Aleksandra Cvetkoska, Eva Pirc, Matej Reberšek, Ratko Magjarević, and Damijan Miklavčič 
 

Cell exposure to high-voltage, short-duration electric pulses can lead to temporary formation of 
hydrophilic pores in the plasma membrane and an increase in the membrane’s permeability 
which consequently increases the transmembrane transport of molecules that are otherwise 
unable to cross the membrane. This phenomenon, termed membrane electroporation, is currently 
an applicable technique in different areas such as biomedicine, biotechnology, food technology 
and environmental applications. Electroporation pulses are generated by pulse power generators 
known as electroporators and delivered to the cells (in tissue) via electrodes. The objective of 
this paper is to review and compare characteristics of electroporation applications and equipment 
described in the literature and/or present on the market. Since there are no specific standards or 
regulations that specifically refer to the safety of medical devices with intended medical uses for 
electroporation, the authors propose guidelines for the design of clinical electroporators and 
define minimal requirements for their safe and efficient use which can be incorporated within the 
particular standards in the future. In order to facilitate the comparison of data obtained by 
different research groups and to enable reproduction of results under the same conditions, the 
authors want to stress the necessity of defining the electroporator’s output parameters and 
tolerances of electroporation parameters for electroporation-based therapies. 

 
This text was taken from the article.  

 
Why Smart Metrology is No Longer Optional 

(Summary) 
 

Jean-Michel Pou and Laurent Leblond 
 

Smart Metrology is the subject of a work the authors wrote and published with the Association 
Française de Normalisation (AFNOR, French Standardization Association) in 2016. In this new 
work, they offer a very different vision of the role of metrology in industry from the traditional 
view, which tends to focus on the management of a stock of measuring instruments. The 
emergence of Big Data and Artificial Intelligence algorithms has caused us to rethink the role of 
the metrologist: while the job of auditors has more or less been to stick approval labels on 
instruments. Big Data, by definition, requires reliable data to produce meaningful results. This 
article sets out to explain why the metrology we are familiar with has been acceptable until now, 
and why it has become so important to change our approach so as to concentrate on improving 
performance and managing resources more efficiently. This article is the translation of the article 
“Pourquoi la Smart Metrology n’est plus une option” that has been published, in French, in the 
blog www.smart-metrology.com. 
 



This text was taken from the article.  

 
Coins as a Measure of Size 

 (Summary)  
 

Gerald Artner 
 

Coins are used as a measure of size in scientific publications. Over one hundred examples are 
collected. Although standardized procedures for using coins as a measure of size do not exist, 
use among scientists is so widespread that some form of consensus has formed in the 
community. Contemporary usage patterns of coins as a measure of size are analyzed 
qualitatively. Several rules and predictions are formulated based on this analysis.  

 
This text was taken from the article.  

 
 

Compressive Sensing and Sub-Nyquist Sampling 
 (Summary)  

 
Roi Arie, Avraham Brand, and Shlomo Engelberg 

 
The Nyquist-Shannon sampling theorem states that if all that you know about a signal is that its 
highest frequency is no greater than B, then if you want to sample the signal without any loss of 
information, you must sample it at a rate that is greater than 2B. If we call the rate at which we 
sample Fs, then we find that B < Fs/2, and Fs/2 is called the Nyquist frequency. It is easy to show 
that this condition is necessary. Despite this theorem, it is sometimes possible to sample at a rate 
that is lower than the theorem allows. In this article, you will see how to sample an analog signal 
below the Nyquist frequency, and you will see a nice system that performs sub-Nyquist sampling 
and reconstructs the sampled signal. 

This text was taken from the article.  

 
 

Autonomous Underwater Vehicles: Instrumentation and Measurements 
 (Summary)  

 
Pedro José Bernalte Sánchez, Mayorkinos Papaelias, and Fausto Pedro García Márquez 

 
Oceans exploration and inspection are a great challenge for the industry nowadays. The 
underwater instrumentation and measurements are improving due to the current technologies, or 
by development of new ones, to cover the demand of the new industry offshore. The 
Autonomous Underwater Vehicle (AUV), a subcategory of submarine, is used to perform 
subaquatic tasks. This vehicle provides advantages for underwater works, e.g., safety and 



reliability inspections, but it also offers limitations for sensors systems, monitoring and 
communications systems, autonomous operational endurances, propulsion systems or mapping 
designs, etc. The main scientific contributions of this paper are: a review of the state of art in 
novel and main instrumentation and measurement systems embedded in AUVs; an illustration of 
their future uses and development; and a synthesis of the main and current navigation, mapping 
and sampling technologies, together with different applications. 

This text was taken from the article.  

 
Columns 

 
 

Future Trends in I&M  
 

Human-Machine Co-Creation in the Rise of AI  
(Summary) 

 
Wai Lok Woo 

 
A note from Melanie Ooi: In this issue, Wai Lok Woo shares with us some insights into how we 
will evolve with the rise of artificial intelligence. It is an extremely engaging column that applies 
to almost all of our work in instrumentation and measurement today. I hope you will enjoy 
reading this as much as I did.  

This text is from the introduction to the column. 
 

Life After Graduation 
 

IEEE Region 8: One Region, Thousands of Cultural Treasures  
(Summary) 

 
Vincenzo Marletta 

 
In this column, the author talks, “in particular, about two of my experiences in two different 
contexts where I had the possibility to meet people from a different country or continent and 
enjoyed the opportunity to exchange a few words and opinions on non-technical topics…it does 
not matter whether different continents are grouped into a single Region, provided that every 
group of people who live in these lands continues to maintain their own culture and traditions. 
Because there is nothing more beautiful than the diversity that also testifies to the great creativity 
of the human being.” 

 
This is a small glimpse of text from the column. 

 



Legal Metrology 
 

Airport: When Measurements Harass Passengers  
(Summary) 

 
Veronica Scotti 

 
The number of measurements performed in an airport is probably countless and of paramount 
importance for airport and flight security and safety. Measurements are performed following 
strict rules and best practice in metrology, otherwise our skies would not be as highly safe as 
they are. However, there is a small number of measurements, related to passengers’ luggage that 
have a non-negligible and sometimes annoying impact on travelers and that are quite likely not 
performed in a totally fair and metrologically sound way. Each of us has faced, in our travels, 
problems related to luggage size, especially with low-cost flights. Sometimes it is possible to 
“debate” about the size and win, but most of the time, this is not a successful match. This 
problem is related to the lack of homogeneous policies in this field, due to the variety of rules 
which differ from one airline to another, and also to a somehow “fuzzy” way with which the 
legal metrology requirements are considered. In this column, the author tries to shed some light 
on this issue. 

 
This is a small glimpse of text from the column. 

Departments 
 

New Products  
 

Robert Goldberg 
 

 
Please send all “New Products” information to: 

Robert M. Goldberg 
1360 Clifton Ave. 

PMB 336 
Clifton, NJ 07012 USA 

 
E-mail: r.goldberg@ieee.org 

 
 
Arbitrary Waveform Generators Deliver Output Swings up to 24 V 
Spectrum Instrumentation has added six new Arbitrary Waveform Generators (AWGs) to its 
recently released M2p.65 xx series of PCIe cards. The new AWGs extend the product families’ 
capabilities by boosting the available output range, so that waveforms can be generated with 
amplitude swings of up to ±12 V into 1 MΩ or ±6 V into 50 Ω. To achieve the higher output 
voltage ranges, the cards have been fitted with additional amplification and larger cooling plates. 
This makes the cards a little wider, so that they occupy two PCIe slots, but they are still just 168 

mailto:r.goldberg@ieee.org


mm in length. The small size allows them to fit into almost any PC, turning it into a powerful 
and flexible waveform generator. 
 
The M2p.65xx series AWGs use the latest 16-bit Digital-to-Analog Converters and feature a fast 
PCIe x4 interface with up to 700 MByte/s streaming speed.  Users can select output speed rates 
of either 40 MS/s (M2p.654x series) or 125 MS/s (M2p.657x series) and models with one, two or 
four channels per card.  
 
Each channel features its own DAC and output stage. Multi-channel cards share a common clock 
and trigger to ensure full synchronization, and the output stages incorporate four switchable filter 
paths to help optimize signal quality. The flexible output stages combine with the high resolution 
16-bit DACs to enable the generation of signals with very low distortion, exceptional dynamic 
range and a high signal-to-noise ratio.  
 
To allow the M2p.65xx series AWGs to generate long and complex waveforms, each card comes 
equipped with 512 MSamples of on-board memory. The large memory is complemented by a 
variety of different output modes. For example, the memory can be segmented and waveforms 
can be created by looping on, and switching between, different segments. This flexibility allows 
users to create ultra-long, single shot waveforms or constantly changing, burst-type signals such 
as those found in communications, radar, ultrasound, LIDAR or sonar systems.  
 
SBench 6 enables the user to control all of the modes and settings of the AWG via a simple, 
easy-to-use, interface. The software is designed to support multi-channel operation and has a 
host of built-in features for waveform display, signal generation, data analysis and 
documentation. Basic signals can be created using the software’s EasyGenerator function that 
produces waveforms like sine waves, triangles or rectangles with programmable frequency, 
amplitude and phase. More complex signals can be created using mathematical equations or 
imported from other programs or devices (such as digitizers or oscilloscopes) using Binary, 
ASCII, or Wave formats. 
 
More information about Spectrum can be found at http://www.spectrum-instrumentation.com. 
 
 
Source Measurement Unit Modules Solve Tough Test Challenges Involving Low Current, 
High Capacitance 
Tektronix, Inc. has announced the availability of two new source measure unit (SMU) modules 
for the Keithley 4200A-SCS Parameter Analyzer that can perform low-current measurements, 
even in the presence of high load capacitance due to long cables and complex test setups. Among 
the notable test applications facing this challenge are LCD display manufacturing and nano FET 
device testing on a chuck. 
 
The new 4201-SMU and 4211-SMU are designed specifically for test setups with long cables, 
switch matrices, gate contacts to the chuck, and other fixturing. Such test setups, which are 
required in several low current measurement applications, can increase the capacitance seen at 
the output of the SMU, even though the device under test itself has very low capacitance. When 

http://www.spectrum-instrumentation.com/


the test connection capacitance is too high, the resulting low current measurements can become 
unstable.  
 
To address these challenges, the new modules can source voltage and measure current with 
longer cables or more connection capacitance than possible using traditional SMUs. This saves 
researchers and manufacturing test engineers the time and cost that would otherwise be spent 
troubleshooting and reconfiguring test setups. 
 
At the lowest supported current measurement range, the 4201-SMU and 4211-SMU can source 
into and measure a system that is 1,000 times more capacitive than what's possible today. For 
example, if the current level is between 1 to 100 pA (picoamp), the new Keithley modules can be 
stable with as much as 1 µF (microfarad) of load capacitance. In contrast, the maximum load 
capacitance competitive units can tolerate before measurement stability degrades is just 1,000 pF 
(picofarad), or 1,000 times worse.   
 
The 4201-SMU and 4211-SMU can be ordered pre-configured with a 4200A-SCS for a full 
parameter analysis solution or as a field upgrade for existing units. The upgrade can be easily 
accomplished on site without the need to send the unit to a service center, potentially saving 
weeks of downtime. 
 
The 4200A-SCS is a customizable and fully-integrated parameter analyzer that provides 
synchronized insight into current-voltage (I-V), capacitance-voltage (C-V), and ultra-fast pulsed 
I-V characterization to accelerate semiconductor, materials, and process development and 
manufacturing. Each 4200A-SCS can be configured with up to nine SMUs.  
 
For more information, go to https://www.tek.com/keithley-4200a-scs-parameter-analyzer. 
 
 
 Universal Radio Field Test Solution 
Astronics Corporation has introduced the ATS3100 Vector Signal Transceiver-based Radio 
Solution (VRS), a turnkey, consolidated radio test platform for field testing of military tactical, 
land mobile and avionics radios. 
 
The ATS-3100 VRS is the fifth-generation of radio test solutions from Astronics, now capable of 
testing emerging software-defined radio (SDR) waveforms, modern multi-band radios and 
legacy radios (e.g., SINCGARS) from any original equipment manufacturer (OEM). Leveraging 
the PXI Vector Signal Transceiver (VST) from National Instruments (NI), the platform delivers 
fast test times and wide bandwidth (up to 1GHz) in a radio test solution, enabling high 
throughput, reduced mean time to repair (MTTR) and maximum uptime of critical radios in the 
field. 
 
This technology is applicable to radios for the military, police, firefighters and other 
first responders, as well as commercial pilots. 
 

https://www.tek.com/keithley-4200a-scs-parameter-analyzer


The new ATS-3100 VRS from Astronics Test Systems is an integrated, bench top, software-
defined radio test solution addressing radio test needs for legacy, current and next generation 
technology. 
 
Built on the ATS-3100 PXI Integration Platform, the ATS-3100 VRS joins Astronics’ radio test 
family that includes the ATS-3100 RTS and the portable CTS-6010. These share a common 
software framework and test executive, delivering synergy from depot to field in a holistic 
solution. The modular architecture of the platform facilitates an upgrade path for future 
technology insertions, extending the life of the platform and allowing flexibility as maintenance 
needs change. 
 
For more information on Astronics and its products, visit http://www.Astronics.com. 
 
 
High Speed Differential Probing Solution  
Keysight Technologies, Inc. has announced the MX0023A InfiniiMax RC, a new high-speed 
differential probing solution for Double Data Rate 5 (DDR5) and Low Power Double Data Rate 
5 (LPDDR5). 
 
As data rates of mobile bus systems increase, the edge speed of the signal gets faster, thus 
requiring higher bandwidth probe solutions. At the same time, many systems deploy a 
continuously variable termination mechanism, switching the termination impedance between low 
and high impedance, to save power consumption in devices. This requires a higher speed probing 
solution with high input impedance profile over wider frequency range for low probe loading. 
This is common signal behavior in high-speed mobile communication technologies typically 
deployed in DDR/LPDDR. 
 
Keysight's new MX0023A InfiniiMax RC probe provides high bandwidth and low loading, 
offering up to 25 GHz bandwidth and an RC input impedance profile for extremely low mid-
band loading, which is necessary to address modern high-speed probing requirements. It also 
provides a wide variety of flexible connectivity solutions, covering today's emerging signaling 
standards such as DDR5/LPDDR5 and other high-speed signal debug and validation test needs. 
 
To ensure that Keysight Infiniium oscilloscope users have access to the right probes and 
accessories for their applications, Keysight offers a wide selection of high-quality probes and 
accessories. The newest addition to this growing selection of probes is the Keysight MX0023A 
InfiniiMax RC, which offers users the following key benefits: 
 

• Delivers 25 GHz bandwidth with an RC input impedance topology for low mid-band 
probe loading 

• Enables today's emerging signaling standards including: LPDDR/DDR5, MIPI bus 
signaling and other high-speed signal debug and validation test needs 

• Offers probe amp specific S parameter correction filter enabling high accuracy 
measurements 

• Provides auto-switchable 1:1 and 4:1 attenuation ratio at full 25 GHz bandwidth 
• Support for Keysight's broad variety of probe heads and InfiniiMax I/II accessories 

http://www.astronics.com/


• AutoProbe II interface for easy direct connection to Keysight's Infiniium Series 
Oscilloscopes 

 
More information is available at http://www.keysight.com. 
 
 
Camera Captures Smallest Details With 20 MP Sensor 
When the smallest details are important for applications, high-resolution images with particularly 
low noise are required. Both are features that make the Sony IMX183 20 MP sensor stand out. 
IDS offers this sensor in the uEye CP camera family with USB3 Vision interface. The new 
models are well-suited for challenging image evaluations and are also extremely compact thanks 
to their dimensions of only 29 x 29 x 29 millimeters. 
 
The rolling shutter sensor from the Sony STARVIS series delivers fast 19.5 fps and, thanks to 
BSI technology ("back-side-illumination"), ensures outstanding image quality and accurate 
image reproduction—even under poor or fluctuating lighting conditions. Thanks to the 
particularly detailed and low-noise images, the camera is suitable for applications such as surface 
and display inspections, medical technology applications and more. Integration into the uEye SE 
family with USB3 Vision interface is already planned. Then, in addition to versions with 
housings, board level variants with different lens holder options will also be available. 
 
The Vision cameras can be supported, for example, by the new IDS peak SDK (Software 
Development Kit). It is based on the EMVA and AIA standards and can be used with all GigE 
Vision and USB3 Vision cameras—regardless of the manufacturer. To ensure a smooth start, 
IDS peak comes with numerous source code examples.  
 
Further information can be found at https://en.ids-imaging.com/store/products/cameras/u3-
3800cp.html. 
 
 
5G Test Solution for Beamforming ICs 
Production testing of mmWave devices presents a significant challenge. With the development 
of 5G NR, beamforming is becoming a common method for implementing phased arrays and 
mmWave antennas. 
 
Device manufacturers are now developing multi-port beamforming devices with 5, 9, and even 
17 mmWave ports, with the focus on providing these devices in volume for the evolving 
technology of 5G. For production test applications, device vendors are looking for test solutions 
that can support multi-site, high-performance VNA test capability. 
 
Marvin Test Systems has developed the TS-960e-5G to address the production test requirements 
of these devices, including: 

• 5G laboratory performance with production test speed 
• DUT interface compatible with both device handlers and manual device insertion 
• Support for multi-site test capability 

http://www.keysight.com/
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• Receiver/tester interface that is reliable and repeatable for performing VNA 
measurements to 50 GHz 

 
Accurate RF measurement performance requires that the test system and load board for the DUT 
be calibrated.  The TS-960e-5G test system has adopted the one-port Automatic Fixture Removal 
(AFR) calibration method which extracts S-parameters for the receiver to open fixture (DUT 
removed from socket) path via the use of time domain gating. This technique provides the means 
to move the calibration plane from the test instrumentation ports to the DUT interface, providing 
accurate S-parameter measurements of the DUT. 
 
Successful implementation of the AFR method requires that the instrument to DUT bandwidth 
be at least as high as the DUT measurement bandwidth (44 GHz for mmWave 5G devices). This 
requirement extends to the DUT load board which requires the use of high-performance board 
laminates as well as DUT sockets and receiver interface connections. Employing the AFR 
method eliminates the need for calibration fixtures / standards which can contribute to 
measurement uncertainty and additional test system cost. 
 
Find more information at http://www.marvintest.com. 
 
 
Spectrum Analyzer and Vector Signal Generator for RF Signal and Measurement 
Signal Hound announces, the SM200B 20 GHz spectrum analyzer and the VSG60A 6 GHz 
signal generator.  
 
Signal Hound’s new SM200B offers 160 MHz instantaneous bandwidth (IBW) calibrated I/Q 
capture, available through block transfer of a 2-second I/Q buffer over USB 3.0 to the PC. This 
added 2-seconds of segmented I/Q capture memory, with advanced triggering options such as 
frequency mask triggering (FMT) plus user-specified pre- and post-trigger, satisfies the ever-
increasing analysis bandwidth demands of the wireless industry. The SM200B maintains the 
same dynamic range, phase noise, 1 THz/s sweep speed, and 100 kHz to 20 GHz tuning range 
that has made the SM200A successful. 
 
Signal Hound also announces the VSG60A vector signal generator, which offers the 
performance and agility of a serious vector signal generator at a fraction of the cost. A low phase 
noise, agile local oscillator with a 200 μs switch time enables frequency hopping spread 
spectrum testing, and a dual 14-bit DAC runs at 2x or 3x the I/Q symbol rate using digital 
oversampling to provide a flat, clean baseband. A trigger output is available to synchronize your 
VSG60A with other test equipment. The VSG60A includes a variety of pre-programmed 
modulation types including Wi-Fi, QAM, PSK, CW, Pulse, Multi-tone, and many more. 
 
Visit https://signalhound.com for more information. 
 
 
Reliable Object Detection With 3-D Lidar Multi-Layer Scanner 
Pepperl+Fuchs presents the new R2300 multi-layer scanner. The sensor for 3-D object detection 
impresses by offering incredibly high measurement density: the compact and easy-to-integrate 
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housing contains high-precision LiDAR laser measurement technology, which analyzes a total of 
four scan planes and can detect and measure the length, width, and height of objects. Many 
innovative design features in the sensor ensure very high detection reliability and availability, 
even in demanding applications. 
 
The compact and space-saving R2300, with a height of just 58 millimeters, is a 3-D Light 
Detection And Ranging (LiDAR) sensor for optical angle and distance measurement in 
stationary and mobile applications. The device uses four slightly offset scan planes, generated by 
a rotating mirror inside the sensor housing, to perform noncontact 3-D scanning of its 
surroundings. 
 
The R2300 has a measuring range opening angle of 100°, a large measuring range of up to ten 
meters on bright objects and up to four meters on dark surfaces, a measuring rate of 50 kHz, and 
selectable scan rates of 12.5 Hz and 25 Hz with up to 4000 pixels per scan.  
 
The R2300 outputs the data for angle, distance, and reflectivity with the associated timestamp. 
The data is transmitted via the Ethernet interface of the sensor, allowing the data to be accessed 
by many automation systems. 
 
For more information, visit https://www.pepperl-fuchs.com/global/en/index.htm. 
  
 
Asset Management Solution Helps Optimize CMM Performance 
Hexagon’s Manufacturing Intelligence division has launched HxGN SFx | Asset Management, a 
cloud-ready software solution that helps manufacturers achieve operational excellence by 
offering easy access to real-time machine status and utilization reporting.  
 
The software unlocks the data typically siloed in individual coordinate measuring machines 
(CMM) to provide real-time insight into the performance, use and status of multiple CMMs 
across one or several sites. A web- and mobile-enabled dashboard provides real time visibility of 
the health, availability and performance status of CMMs, in single or multiple locations. 
Manufacturers can shift from managing assets as a cost center to optimizing equipment 
profitability and value creation. And the data aggregated by SFx Asset Management can be used 
to pre-emptively schedule maintenance and identify sources of downtime. 
 
With HxGN SFx | Asset Management it is also possible to quickly identify which site has spare 
capacity and gain insight into how systems are used. And because SFx Asset Management is 
cloud-based, information can be accessed anywhere from a PC, smartphone or tablet.  
 
For more information, visit http://www.hexagonmi.com. 
 
 
Gantry Motion System for Inspection, Assembly, and 3D Printing 
PI’s new compact XY / XYZ gantry motion system provides overhead motion for industrial 
automation applications in assembly, pick-and-place, alignment, inspection, and custom 3D 
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printer design. The A-351 compact gantry is designed and manufactured in the USA by PI’s air 
bearing & precision motion division in Hopkinton, MA. 
 
For applications requiring a motorized vertical axis, several Z-stage options are available, with 
either screw-driven platforms or linear motors and pneumatic counterbalance. Other 
customizations, such as mounting platforms for vision systems, dispensers, etc., are also offered. 
 
Features of the gantry motion system include: 

• Standard XY travel ranges from 300x300 to 500x1000 mm 
• Absolute encoders, 1 nanometer resolution 
• Z-Stage options: linear motors or ball screws 
• Dynamic error mapping with ACS motion controller 
• High velocity: Up to 2 meters/second on the cross axis 
• Cable carrier option, e-chain 
• Water cooling option for high acceleration / high duty cycle applications 

  
Find more information at https://www.pi-usa.us/en. 
 
 
Glass Free pH Sensors Reduce Risk of Breakage 
Endress+Hauser launches Memosens CPS47D, CPS77D and CPS97D ISFET pH sensors for 
applications where glass pH sensors present risk of breakage in challenging process conditions. 
ISFET sensors are made of unbreakable PEEK and are available with three different reference 
systems, providing a glass-free pH sensor to suit every requirement.  
 
ISFET Memosens CPS47D and CPS77D sensors are equipped to meet the strict demands of 
hygienic applications. Because of their new design, with an increased chip surface, these sensors 
are easy to clean.  
 
Digital ISFET sensors with Memosens technology store calibration, sensor, and process data. A 
significant increase in process safety can be achieved through combining the Liquiline platform 
with efficient sensor management using Memosens Plus software.  
 
For more information, visit https://eh.digital/CPS47D_us,  https://eh.digital/CPS77D_us 
and https://eh.digital/CPS97D_us. 
      
 
High Power Ultrafast Fiber Laser for Two-Photon Microscopy 
The FemtoFiber ultra 920 is the new member of TOPTICA's third generation ultrafast fiber 
lasers for spectroscopy and two-photon microscopy. The system delivers laser pulses shorter 
than 100 fs at a central wavelength of 920 nm with more than 1.5 W of average output power. 
 
Nonlinear microscopy has become a key technology in biological imaging, enabling three-
dimensional, noninvasive studies of biological tissue on the submicron scale. The new 
FemtoFiber ultra 920 is designed to meet the needs of the community for a reliable, compact and 
cost-effective solution.  
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The FemtoFiber ultra 920 provides a small laser head with a footprint of only 23 x 15.5 cm². The 
laser head is designed to ensure minimum heat dissipation to its environment and therefore 
provides highest stability with respect to beam pointing. 
 
For more flexibility, the design also allows mounting the laser head into any integrator’s 
environment, even under various orientations (vertical/horizontal). The laser system comes with 
a 19”-type standard rack (3 unit height) control and supply unit which is connected via 
detachable fiber and electronic lines of typically 2 meters length. 
 
For more information, please visit http://www.toptica.com/bright. 
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