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Editorial 

Being Green in I&M 

Bruno Andò 

 

Green small measurement devices for a green world! This is the message we would like to offer 

to our readership through this special issue of Instrumentation and Measurement Magazine. 

Outcomes of these realizations can be observed from several perspectives. Green means to 

protect the environment, but green also means to recycle materials and to let new materials come 

into play in the field of electronics and sensors.  Moreover, it would also allow users to be 

protected from hazardous and dangerous materials. But “green” means much more that this…  

 

These are risks we are now facing in the IT age. Many researchers are providing strong efforts to 

reduce the negative impact of electronics on the environment. This is because the fabrication of 

such products needs amounts of hazardous substances to be wasted in the environment. Let’s 

think to the current idea of “smart dust.” Thousands of small and autonomous sensors are 

dispersed in the environment to collect data. This is a strategic approach, especially in cases 

when the intensive monitoring of hostile environments, maybe as a consequence of a natural 

disaster, is the target to be reached. And in fact it is! However, such devices will never be 

collected back, and hence it would be terrific to spread out green pieces of materials.  

 

Talking about green materials, a fascinating example is bacterial cellulose. It is amazing, and I 

would never imagine that bacteria would be able to produce convenient substrates for the 

development of electronic components, including sensors. Considering the wide use and the 

nowadays spreading of Information and Communication Technology and subsequent need to 

monitor thousands of devices, to process signals and to transmit data gathered by sensors, the 

availability of green substrates would be really strategic. And, it will be also useful for the fast 

prototyping of sensors and electronic components. I perfectly remember the first time I printed 

out my first strain gauge on a flexible substrate by using a desktop inkjet printer and a functional 

ink. It was a very fast pathway from the layout to the device, and it was a real joy to see the 

sensor working and really measuring stress. That was not so green, I must say, but the idea of 

fast prototyping green and inexpensive sensors is a real challenge to be addressed by the 

scientific community.  

 

I would like to thank the Guest Editor who did an excellent job in publicizing this issue, and thus 

was able to collect such interesting contributions. He is a real expert in the field of polymeric 



sensors and actuators, and thanks to his outstanding work, he is now a well-recognized landmark 

in the framework of green sensors. 

 

Have a time nice reading! 

 

Guest Editorial 

Polymeric Sensors for Smart Systems 

Salvatore Graziani 

 

Our society is undergoing deep changes, and new electronic systems are required for amplifying 

our capacity of sensing and acting on the surrounding environment.  

 

About the new challenges imposed by the internal changes in our society, it is enough to 

consider that Western society is undergoing a significant aging phenomenon. Old and/or elderly 

people will need artificial systems to check their level of comfort or the sudden need for 

assistance so that improved quality of life and their longer active life can be assured. Such 

systems not only will increase the quality of life of elderly people but will also reduce the costs 

of health and social care. 

 

Another relevant field of application of smart systems will be the monitoring of human heritage 

and large structures. Our society recognizes the fundamental role of human heritage as part of 

our identity. Nevertheless, human heritage largely consists of very fragile buildings and/or 

natural environments that need continuous monitoring, to control the adverse effects produced by 

human presence and/or climate changes. The same need is shared by the surveillance of strategic 

structures. Mobility structures (such as airports, railroads, motorways), and facility 

infrastructures (such as freshwater reservoirs, oil pipes, communication systems) need to be 

constantly monitored against accidents. Last but not least important, many such systems could be 

the object of terroristic attacks with dramatic, and even irreversible, consequences to our safety 

and quality of life.  

 

Smart systems will also be required because of the changes in agricultural and industrial 

production processes: think, e.g., to the new need imposed by Precision Agriculture and Industry 

4.0. Sensing will be an enabling functionality of smart systems. Such systems will require a 

distributed working principle as a way to fit the distributed sensing and acting behavior of many 

biological systems and, eventually, guarantee for functional redundancy, robustness and graceful 

degradation of performance in case of faults. Further constraints, such as the need for system 

miniaturization and/or biocompatibility, will come from the envisaged applications, because of 

the need to develop both implanted and external smart systems, working in very tight, 

unstructured environments. 

 

It is not possible to face such changes only by mass production of low-cost sensors, fabricated by 

using conventional technologies. Though improvements can still occur in the framework of the 

Moore Law’s, i.e., a continuous growth of electronics performance, in terms of speed increment 

and size reduction, we need to develop “More than Moore” solutions that complement silicon-



based devices with new technologies, based on novel materials, to obtain significant 

diversification.  

 

The pervasive diffusion envisaged for smart systems raises significant issues about electronics’ 

afterlife fate: greener production processes are required, if we do not want to be submerged by 

broken, non-degradable devices, which, if not adequately recycled or disposed of, can release 

pollutants into the environment.  

 

Polymeric materials represent a promising class of materials for sensors realization. Polymeric 

systems can be realized to be scalable, light-weight, and flexible, with applications ranging from 

stretchable smart skin to bendable displays, photovoltaic systems, batteries, and, of course, 

sensors, just to mention a few. Eventually, the availability of low-cost materials will make it 

possible to have mass production of disposable devices suitable for consumer markets. Last, but 

not less important, will be the possibility to develop environmentally friendly production 

procedures and devices that can be easily recycled or disposed of.  

 

This issue of I&M Magazine focuses on this two-fold evolution toward polymeric and greener 

sensing devices, where the request for new functionalities can even conflict with that of 

sustainable economics and greener devices. I schematized this evolution in the reported figure, 

where some available technologies are, also reported, referring to the field of ionic electroactive 

polymers. These, of course, are not to be considered as the one available technology. They are 

only examples of the evolution of a class of compounds that I, personally, have the opportunity 

to work with.  

 

The fulfillment of such ambitious objectives will be possible only if a multidisciplinary approach 

is pursued, where competencies from material sciences, electronics, and mechanics, just to 

mention the main ones, will cooperate. Papers in the present issue are examples of such complex 

research activity, giving a nice view of the mixture of contributions coming from different 

research fields that aim to both study new sensing approaches and develop new applications.  

 

This is for sure evident in the contribution by Maurizio Porfiri, where the long-lasting modeling 

activity of his research group in the field of ionic polymer-metal composites is devoted to better 

understanding the transduction mechanisms of this class of material. But, as you will notice, the 

focus is also on possible applications, including power harvesting, which is a relevant issue if 

autonomous systems are of interest.  

 

The same interesting mixture between theoretical investigation and relevant applications can be 

found in the contribution by Ximing He et al., where the focus is on pressure sensors, which we 

need in view of smart systems development. It is quite interesting how in this contribution the 

understanding of working phenomena is used to drive the engineering of new geometries for 

realizing better sensors.  

 

Both of these contributions give evidence of the attention that researchers play on showing that 

polymeric based compounds could give in the realization of meaningful application. This gives 

me the opportunity to introduce the contribution by Moupali Chakraborty et al., where a sensing 

system using polymethyl methacrylate (PMMA) in soil moisture sensing is described. Do we 



need to spend any more words to convince ourselves about the importance of measuring the level 

of humidity in the soil? I believe that is a nice contribution showing how polymeric based 

sensors can be used to face challenges posed to agriculture by climatic changes and drought.  

 

All applications mentioned so far can be the object of large-scale production, and this is why, in 

the contribution by my research group, the focus is on the evolution of the “first generation” 

compounds toward greener polymeric sensors. I believe that this is one of the main challenges 

with polymeric sensing systems and I am glad that I have the opportunity to work in this exciting 

research field. Finally, further evidence about how much new technologies and solutions are 

needed for sensing in everyday life is given in the research described in the contribution by 

Pelumi W. Oluwasanya et. al., where the focus is new platforms for assessing air quality (is it 

not nice that of two of the contributions in this issue deals with soil and air?). As the last 

comment on this contribution, a flexible substrate is used, and of course, flexibility is one of the 

most demanded properties of new sensing systems. 

 
The print magazine includes a schematic illustration.  

 
 

Article Summaries 
 

 

 

Sensing Mechanical Deformation via Ionic Polymer Metal Composites:  
A Primer 
(Summary) 

 

Maurizio Porfiri 
 

IPMCs were discovered about twenty five years ago and evidence about metalizing ionomer 

membranes dates even earlier. In this review, the author says, “I will not seek to cover the state 

of knowledge on IPMCs and touch on all of these questions. Instead, I will attempt to summarize 

some of the work that my group has conducted over the last decade on sensing, spanning 

physics-based modeling and engineering applications, primarily in the domain of energy 

harvesting.”  

 
This text is from the author’s introduction.  

 
Fundamentals and Applications of Ion Migration Induced Polymer 

Sensor Detecting Bending, Pressure and Shear Force 
(Summary) 

  

Ximing He, Xiaoyong Fang, Bin Luo, Hu Liu, Changsheng Bian, and Zicai Zhu 

 



Conventionally, ionic electro-active polymer sensors are composed of an ionic polymer material 

and two electrodes which form a sandwich structure. In this paper, the authors introduce their 

investigation on ionic polymer sensing properties in the three aspects: traditional ionic polymer 

bending, pressure and friction. The paper introduces some applications of flexible sensors based 

on various types of ionic polymer sensors. 
This text is from the article.  

  

Hand-Held Soil Moisture Meter Using Polymer Coated Sensor 

 (Summary)  

 

Moupali Chakraborty, Ashish Malkani, and Karabi Biswas 

  

This paper describes the development of a rechargeable battery-operated hand-held meter for 

fieldwork by using a polymethyl methacrylate coated sensor along with a suitable signal 

conditioning circuit. The thermo-gravimetric method has been utilized to obtain the actual 

moisture content of soil and calibrate it with respect to the voltage output of the meter. Because 

surrounding temperature and humidity are also useful atmospheric parameters used by weather 

stations, a DHT12 sensor has been integrated with this hand-held meter.  

 
This summary includes text from introduction of the article.  

 
The Evolution of Ionic Polymer Metal Composites Towards 

Greener Transducers 
(Summary) 

  

Giovanna Di Pasquale, Salvatore Graziani, Antonino Pollicino, and Carlo Trigona 

 

The requirement of sustainable development will impose changes in all aspects of electronics 

production. In fact, the need to use greener materials will constrain the range of usable base-

materials and reactants. Environmentally friendly production processes will require the use of 

low-energy and reduced resources. Finally, the reduction of production wastes and biodegradable 

electronics will reduce the environmental impact of electronics after their usable life. The need 

for human-oriented applications will require biocompatible, wearable, and flexible or stretchable 

electronics. This paper provides a description of the evolution of a class of polymeric materials 

as a candidate for realizing better performing and greener motion transducers.  

 
This text is from the article’s introduction.  

 



Portable Multi-Sensor Air Quality Monitoring Platform 
for Personal Exposure Studies  

(Summary) 

 

Pelumi W. Oluwasanya, Abdullah Alzahrani, Varindra Kumar, 

Yarjan Abdul Samad, and Luigi G. Occhipinti 

 
A compact sensor platform for personal exposure monitoring was presented. This includes a 

capacitive particulate matter sensor with an innovative feature of discrimination between PM2.5 

and PM10 based on thermophoresis, together with an array of resistive chemical sensors for 

monitoring multiple polluting agents present in air. The work is an example of an integrated 

multi-functional system for air quality monitoring suitable for integration in portable devices to 

help individuals make healthier choices in their daily activities and habits. Device architecture, 

front-end readout electronics and preliminary measurements were reported as an example of 

integration of the different function block units and their working principles. 

 
This text is from the conclusion of the article. 

 
Human Body Communication: Channel Characterization Issues 

 (Summary)  

 

Germán A. Álvarez-Botero, Yicely K. Hernández-Gómez, 

Camilo E. Telléz and Juan F. Coronel 

 

Human Body Communication (HBC) is a promising wireless technology that uses the human 

body tissues as a signal propagation medium. In HBC, the information signal is coupled to the 

body through an electrostatic or magnetostatic field via electrodes and is captured in another part 

of the body using similar electrodes. HBC has lower power consumption than conventional radio 

frequency (RF) approaches, because it operates at lower frequencies, avoiding the body 

shadowing effects, complex and power hungry RF circuits and antennas. Different measurement 

devices such as signal generators, spectrum and network analyzers, oscilloscopes and battery-

powered transceivers are usually employed to measure the HBC channel response. However, 

each of these instruments has its own characteristics which must be considered in order to obtain 

a reliable channel characterization. 
This text is from the article.  

 



An Affordable EMC Pre-Compliance Test Lab for  
Educational Purposes 

(Summary) 

 

Francisco Ferrero, Alberto López, Marta Valledor, and Juan Carlos Campo 

 
Electromagnetic compatibility (EMC) compliance testing is mandatory for most electronic 

products slated for sale throughout the world. Therefore, EMC should be one of the main 

objectives of designing any electronic product, at the same level as electrical, mechanical, or 

even software design. However, the training that students receive in relation to EMC is usually 

scarce, mainly because the specific equipment that this subject requires is rarely present in 

educational laboratories. This paper presents an affordable EMC pre-compliance test lab for 

educational purposes, together with lab activities related to four of the most important EMC 

topics. The aim is to raise the awareness of electronic engineering students, who are the future 

designers of electronics products, of the importance of considering EMC techniques from the 

beginning of the design process. 
This text is from the article’s introduction.  

 
A Low-Cost Data Acquisition System for Dynamic Structural 

Identification 

(Summary) 

 

Danilo de Santana Nunes, José Luis Vital de Brito, and Graciela Nora Doz 

 

This work aims at the evaluation of an alternative data acquisition system to identify dynamics 

properties of structures, using low-cost devices with on-board micro-electro-mechanical systems 

accelerometers. The proposed acquisition system presented good results in the identification of 

natural frequencies of the structural models analyzed. It showed a maximum difference when 

compared to a professional accelerometer of 2.41%. In addition, for one of the models, by using 

two Arduino boards it was also possible to identify the mode shapes, with acceptable difference 

of 4.30% on natural frequencies, when compared to professional accelerometers. Models with 

frequency range between approximately 1.00 and 37.83 Hz were investigated and the results 

were considered promising.  
This text is from the article’s introduction.  



 
Columns 

 

 
Future Trends in I&M  

 

Polymers Role in Acoustic Wave Sensors for Environmental 

Sensing Applications and Beyond 

 

(Summary) 

 

N. Ramakrishnan and Mohammad Ali Mohammadzadeh Kashan 

 

A note from Melanie Ooi: In this issue on polymer sensors, I am proud to introduce two guest 

columnists who are actively working on acoustic wave sensors. Narayanan Ramakrishnan is the 

recipient of the prestigious Asian Invention Excellence award from the 30th International 

Invention, Innovation and Technology Exhibition which was held in May 2019. His invention 

was chosen from over 1000 different exhibits from more than 20 participating countries. He 

wrote this column with his research partner and former Ph.D. student Mohammad Kashan, who 

is currently working at Piezo Parts Co., Ltd. on the design and manufacture of quartz crystal 

microbalance sensors. 
This text is from the introduction to the column. 

 

Basic Metrology 
 

A Matter of Time 

(Summary) 

 

Richard Davis 

If measuring devices are extensions of our senses, then increasing measurement accuracy can 

improve our knowledge of the universe. This month’s column is about some of the most accurate 

measurements known—time from atomic clocks—and how such measurements might be used to 

measure gravitational features of our Earth in finer detail. 

 
This summary was provided by the author.  

 



Life After Graduation 
 

Experiences with Polymers 
 

 (Summary) 

 

Vincenzo Marletta 

 

The interest in polymers as an alternative material for the development of next-generation 

electronics and sensors is continuously growing. A large scientific literature introducing 

applications in disparate fields including electronics, telecommunications, medicine, 

automotives, actuators, robotics and so on, has been produced in the last 20 years. The recent 

advancements in low power demanding electronics and efforts in developing smart textiles and 

wearable electronics have increased the interest in polymers because of their flexibility and the 

possibility to use them as conductors or semiconductors. Market forecasts also confirm a 

growing trend in the request for polymeric materials in the next years, substituting for traditional 

materials like paper, glass, and metals because of their lower cost and weight. 

 
This summary includes text from the column. 

 
Society News 

 

TIM@I2MTC: Presenting IEEE TIM Journal 

Papers at the IEEE I2MTC Conference 

Shervin Shirmohammadi 

 

At IEEE I2MTC 2019 in Auckland this past May, we had the sophomore edition of the 

TIM@I2MTC program, which started at IEEE I2MTC 2018 in Houston. Under this program, 

authors of all published or e-published papers during a given calendar year in the IEEE 

Transactions on Instrumentation and Measurement (TIM) have the option to present their TIM 

paper at the next year’s I2MTC in a specially designated poster session. For example, at IEEE 

I2MTC 2019 in Auckland, TIM papers published or e-published in 2018 were eligible for 

presentation. Authors who would like to take advantage of this opportunity will simply have to 

register their paper by the given deadline. There is no review process—the paper will be 

automatically accepted for presentation, and its title, abstract, and authors list will appear in the 

conference program—though the paper itself will not appear in the conference proceedings since 

it is already published on IEEE Xplore as a TIM paper. 

 

There are many advantages for TIM authors to present their TIM paper at IEEE I2MTC. First, 

TIM authors will have a chance to promote their work to the conference audience (typically 350 

to 550 attendees) and get more exposure for their work in the I&M community. Second, authors 

might receive useful feedback on their work, leading to further research or collaboration with 

other community members. Third, the TIM paper might receive more citations since more people 

will be aware of it. Finally, it is a perfect opportunity to do networking with other experts in the 

community. 



 

We had 11 such papers presented at IEEE I2MTC 2018 in Houston, which was quite good for a 

first edition. At IEEE I2MTC 2019 in Auckland, we were pleased to see 17 TIM papers 

presented. One of those presenters, Dr. Johné M. Parker, Associate Professor at the Department 

of Mechanical Engineering of the University of Kentucky, USA, was coming to this conference 

for the first time and shared with me her positive experience, which I quote below: 

 

I truly enjoyed my first IEEE I2MTC. Presenting my paper at the TIM@I2MTC track provided a 

wonderful introduction to the flagship conference of IEEE’s Instrumentation and Measurement 

Society, and was an excellent opportunity for me to discuss my work with fellow attendees. I 

received some useful feedback about the future directions of my work, and established some 

contacts in my field for possible collaboration. The format of the conference was welcoming, 

collegial and informative. My compliments to the organizers for a job very well done. I am 

excited to have found a new technical community; I plan to get more involved with the IMS and 

already look forward to next year. 

 

Needless to say, we will continue the TIM@I2MTC program for future editions of this 

conference. So, if you have a paper published or e-published in IEEE TIM in 2019, I strongly 

encourage you to consider presenting it at IEEE I2MTC 2020 in Croatia. More information can 

be found here: https://i2mtc2020.ieee-ims.org/pages/im-transactions-papers-i2mtc. 
 

This print magazine includes a photo from the event.  

 
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 

 

 

Vector Network Analyzer Supports 43.5 GHz Operation 

Anritsu has introduced a 43.5 GHz frequency option for its 2- and 4-port ShockLine™ 

MS46122B, MS46322B, MS46522B, and MS46524B vector network analyzers (VNAs) with 

guaranteed specifications using Anritsu’s Extended-K™ type connectors and components. 

According to Anritsu, the ShockLine family becomes the first VNA to support specified 43.5 

https://i2mtc2020.ieee-ims.org/pages/im-transactions-papers-i2mtc
mailto:r.goldberg@ieee.org


GHz functionality in a K-connector environment, creating distinct cost-of-test and time-to-

market advantages in high-frequency applications, including 5G, satellite, and signal integrity. 

 

With the introduction of the Extended-K calibration kits and accessories, the option eliminates 

the need to use inconvenient adaptors or completely change the connector type. It provides 

design and manufacturing engineers with an efficient solution that adds the critical 3.5 GHz to a 

test environment for verification of products used in emerging applications. 

 

For 4-port test environments, there is the ShockLine MS46524B series. The VNAs deliver 

economical and performance efficiencies in a multiport VNA to lower the cost-of-test and speed 

time-to-market. 

 

To learn more, visit www.anritsu.com. 

  

 

Core Test Systems for Microwave and RF Applications 

In-Phase Technologies has announced four new Core Test Sets. Analog and digital test systems 

are already embracing the new concept of Core Test Sets. Core Test Sets save money through 

ease of configurability. In-Phase says it is time for the microwave and RF Automated Test 

Equipment (ATE) community to do the same. 

 

With In-Phase Technologies’ pre-configured Core Test Sets, test engineers can cut test set 

development time in half. They also save on development time, manufacturing, and 

documentation costs. In-Phase assures total system signal integrity among all pre-configured 

building blocks. 

 

New Core Test Set Models:  

• Analog/Digital Core Test Set (#1342649) for avionics products, power supplies, LCR 

measurements, low frequency boards (<1 GHz), electronic loads, etc. 

• Full Transceiver Core Test Set (#1342650) for digital or analog radios, radars, altimeters, 

frequency translators, and components 

• Amplifier Core Test Set (#1342651) for high power amplifiers, low noise amplifiers, 

medium power amplifiers, frequency translators, and components 

• Transmitter Core Test Set (#1342652) for all types of transmitters from analog to digital 

modulation 

• Receiver Core Test Set (#1342653) for all types of receivers, including analog and digital 

modulation 

 

 An In-Phase Technologies Core Test Set provides a pre-engineered, integrated hardware 

framework to build a unique test set, including: 

• A set of COTS test equipment in an enclosure, with power and wire management 

systems, proper air flow, and coiling 

• A high-density interface with pre-defined signal points 

• LabVIEW instrument drivers designed for hardware abstraction  

 

Find more information at www.in-phasetech.com. 

http://www.anritsu.com/
http://www.in-phasetech.com/


 

 

Semiconductor Test System 

The TS-960e PXI Express Semiconductor Test System from Marvin Test Solutions is an 

integrated test platform that offers comparable system features and capabilities found in 

proprietary ATE systems. Available as a bench-top system or with an integrated manipulator, the 

TS-960e takes full advantage of the PXI architecture to achieve a cost-effective and full-featured 

test solution for device, SoC and SiP test applications. The test system incorporates a high power 

(60 watts per slot), 21-slot, PXIe chassis and a custom-designed, performance test interface that 

supports the use of PCB DUT (Device Under Test) boards—a proven and high-performance 

method for interfacing to the device under test. The configuration of the receiver can support up 

to 512 digital channels, as well as a range of analog, device power supply (DPS) and RF 

resources. 

 

The basic system includes 64, digital I/O channels; 64 static digital I/O channels; a 

programmable DPS; a system self-test and fixture; software for digital waveform editing / 

display; ICEasy—device test development tools; and Marvin Test Solutions' ATEasy software 

which provides an integrated and complete test executive and test development environment, 

allowing users to quickly develop and easily maintain test applications.  

 

For RF test applications, the TS-960e is available with Keysight Technologies' comprehensive 

portfolio of PXIe RF instrumentation which can address a wide range of RF products and 

technologies, including WLAN, Bluetooth, Cellular, EW, and RF transceivers. Available 

instrumentation options include Keysight Technologies’ vector transceivers, vector signal 

analyzers and generators, and vector network analyzers, offering wafer and packaged RF test 

capabilities from 9 KHz to 27 GHz.  

 

The test system is supplied with ATEasy and all instrument drivers, virtual instrument panels, 

and a system self-test as well as ICEasy test software tools which facilitates device test 

development and characterization.   

 

Find more information at www.marvintest.com. 

 

 

Phase Noise Test Set (PNTS) 

Keysight Technologies has introduced a new phase noise measurement system for "power 

users," which enables them to optimize and prove performance of new designs, meet operational 

requirements, as well as remain on schedule and on budget. 

 

Phase noise is an unwanted phase modulation noise that emerges in nearly all radio frequency 

and microwave devices, including oscillators, mixers, dividers, multipliers and amplifiers. Power 

users, including professionals responsible for developing high-performance aerospace and 

defense applications as well as cutting-edge device characterization for 5G and other wireless 

communication systems, need to validate the phase noise performance of their designs.  

 

http://www.marvintest.com/


Keysight's new N5511A Phase Noise Test System (PNTS) models are available in three 

frequency ranges—from 50 kHz and going up to 3, 26.5, or 40 GHz with offsets from .01 Hz to 

160 MHz internally. It can be configured for either single- or dual-channel operation and offers 

the following key technology features: 

 

With a flexible architecture for easy integration of external reference sources, users can select 

from a variety of commercially available low-noise sources.  Cross spectral averaging (cross-

correlation) to measure noise approaches the limits of physics, down to the kT (–177 dBm/Hz) 

thermal noise floor, by removing uncorrelated noise between two channels and enabling users to 

see the real performance of their device under test. 

 

The flexible and scalable architecture of Keysight's N5511A PNTS enables power users to: 

• Confidently and quickly solve specific challenges in phase noise by removing 

uncorrelated reference noise, system noise and any additional uncorrelated noise from signal 

conditioning devices such as attenuators and amplifiers. 

• Generate faster measurements using hardware acceleration with fast Fourier transform 

(FFT) and cross-correlation in a Field Programmable Gate Array (FPGA), rather than software 

on a CPU. 

• Simplify set-up of residual measurements using the phase noise measurement interface 

(PNMI) accessory. 

• Stay ahead of the leading edge in metrology and calibration and adapt to future needs by 

upgrading from single channel to dual channel (for cross-correlation) and integrating other PXI 

modules for new functionality. 

 

Consisting of phase detector and data conversion modules housed in a custom, low-noise single 

PXIe mainframe four units (4U) high, the N5511A occupies minimal rack space. The system 

software included runs on an integrated PC controller using the Microsoft Windows 10 operating 

system. 

 

More information is available online at www.keysight.com/find/PNTS and 

www.keysight.com/find/N5511A. 

 

 

5G Test Solution 

National Instruments has announced the mmWave Vector Signal Transceiver (VST) to optimize 

validation and production test of 5G mmWave RFIC components, including transceivers, power 

amplifiers, beamformers, and antennas. 

 

With chipmakers racing to commercialize 5G mmWave technology, engineers face the daunting 

challenge of accelerating product schedules combined with new and often unsolved technical 

requirements. 

 

NI mmWave test solutions address these challenges both in the R&D lab and the high-volume 

manufacturing environment by delivering lab-grade measurement quality in an architecture 

designed to scale to the specific needs of production test for mmWave chips with a unified 

software experience that simplifies measurement and automation. 

http://www.keysight.com/find/PNTS
http://www.keysight.com/find/N5511A


 

The NI mmWave Vector Signal Transceiver (VST) complements NI’s current VST offering, 

extending coverage with 5 GHz – 21 GHz and 24 GHz – 44 GHz ranges for IF and mmWave 

testing, respectively. Using NI VSTs, engineers get fast, lab-grade, high-bandwidth signal 

generation and analysis at new test points along the signal chain of mmWave 5G semiconductor 

devices. 

 

For more information, please visit www.ni.com. 

 

 

Microcontroller 

NXP Semiconductors LPC5500 Series Arm® Cortex®-M33 Microcontrollers are designed to 

accelerate low-cost secure Edge applications, delivering high levels of processing efficiency, 

security, and functionality. The LPC5500 Series offers dramatic power consumption 

improvements and advanced security features, including SRAM PUF based root of trust and 

provisioning, real time execution from encrypted images (internal flash), and asset protection 

with Arm TrustZone-M. In addition, the LPC5500 MCU Series provides a comprehensive 

offering and several scalability options with seven families, all of which benefit from 40 nm cost 

advantages, broad scalable packages and memory options, as well as a robust enablement 

including MCUXpresso Software and Tools ecosystem and low-cost development boards.  

 

The LPC5500 MCU Series features pin, software, and peripheral compatibility across each 

family, with varying levels of functionality, resulting in a portfolio that maximizes re-use, 

reducing development costs, and improving time to market. 

 

Applications include Diagnostic Equipment, Consumer Electronics, Industrial IoT and Secure 

applications. 

 

Find more information at http://www.nxp.com. 

 

 

Miniature Piezo Components for Medical Device Manufacturing  

In 1880, brothers and colleagues Jacques and Pierre Curie discovered that putting pressure on 

certain materials created electricity. Taken from the Greek word for “squeeze” (piezein), 

piezoelectricity was born. Commonly known as the “piezo effect,” it also occurs when an 

electrical field is applied and changes the dimensions of materials. More than a hundred years 

later, PI Ceramic (a division of PI Physik Instrumente) specializes in the field of piezo ceramic 

components, including its newest line of mini transducers. 

 

One of the latest applications of miniature piezo tube transducers can be found in scanning fiber / 

scanning catheter endoscopes (SFE). These miniature endoscopes provide laser-based high-

resolution video to enable minimally invasive procedures. Miniaturized piezo plates are used to 

drive pumps for micro-dosing and nano-dosing of drugs. Ultrasonic piezo transducers can be 

used for bubble detection in dialysis or blood transfusion applications and for atomization of 

medication (aerosol generation), to name a few. 

 

http://www.ni.com/
http://www.nxp.com/


Piezo ceramic actuators and transducers achieve high dynamics with frequencies up to millions 

of Hertz and excellent reliability. Various shapes and very small dimensions are possible to 

create precision motion based on crystalline solid-state effects. For example, the new ultra-small 

piezo tube transducers come in two standard sizes: 0.2/0.5 mm ID/OD (inner/outer diameter) 

with 4 mm length, and 0.9/1.5 mm ID/OD with 15 mm length. 

 

Custom geometries (length, diameter) and custom materials are available, in addition to the large 

variety of standard piezo tubes and tubular stack transducers offered by PI. Users can choose 

from electrodes applied in thick-film and thin film technology. Other options include multi-

segmented electrodes for multi-axis scanning operation and modified response behavior as well 

as wrap-around contacts for easy integration into a mechanical assembly.  

   

Find more information at www.Pi-USA.us. 

 

 

Programmable DC Loads 

SIGLENT Technologies has introduced the SDL1000X and SDL1000X-E series of 

programmable electronic dc loads, which are designed for battery, solar cell, and power supply 

testing. The SDL1020X/X-E models offer an input range of 150 V/30 A with 200 W total power 

dissipation, while the SDL1030X/X-E’s have an input range of 150 V/30 A up-to 300 W. The X 

type provide a measurement resolution of 0.1 mV/0.1 mA, whereas the economical X-E type 

offers 1 mV/1 mA.  

 

A 4-wire sense compensation mode is also implemented to remove any potential error due to a 

voltage drop in the connection wires. These dc loads support all the common modes of operation: 

CC, CV, CR and CP.  

 

One of the most important features of this new e-load series is its high-speed response 

performance. In dynamic test mode, the highest frequency of periodical switching between two 

user-defined levels (Level A and Level B) can achieve 25 kHz. The adjustable slew rate can be 

set by the user up to a value of 2.5 A/us. 

 

All models come standard with a 3.5-inch TFT-LCD display and user-friendly interface. As part 

of this functionality, operators can use the Program function (maximum 50 groups) and List 

function (maximum 100 steps) to create complex discharge profiles, which can be useful in 

battery charging circuitry design.  The SDL1000X/X-E series is equipped with additional 

features that include an LED-test mode (CR-LED) designed specifically for LED driver testing. 

This mode can emulate LED’s actual characteristics such as single continuity. Furthermore, the 

instruments have a voltage threshold function, trend chart function, and voltage Rise/Fall speed 

test.  

 

Find more information at www.siglentamerica.com/dc-electronic-load/sdl1000x/. 

 

 

New 16-Bit Arbitrary Waveform Generator (AWG) with 8 Channels Per Card 

http://www.pi-usa.us/
http://www.siglentamerica.com/dc-electronic-load/sdl1000x/


Spectrum Instrumentation has used its modular design philosophy to create a unique solution for 

customers wanting multi-channel AWGs. Having 8 AWG channels on a single PCIe-card only 

168 mm in length offers great new opportunities for very compact and affordable test systems. 

The addition of the two new 8-channel-cards to Spectrum's latest "65" series of PCIe Arbitrary 

waveform generators means that, using Spectrum's Star-Hub, up to 80 channels can be fully 

synchronized in a single PC. All cards of the "65" series offer a huge on-board memory of 512 

MSamples to store and replay lots of waveforms. Using the PCIe-x4 platform, these AWGs 

provide a data transfer speed which is 5 to 10 times higher than in other solutions, offering 700 

MByte/s of FIFO streaming speed. This is ideal for automated testing when customers need to 

replay lots of different test signals over many channels to accurately recreate real world test 

conditions. Applications include component testing, automotive, robotics, aerospace, medical 

and industrial ultrasound, LIDAR, radar and sonar. 

 

Offering up to 8 channels per card, the cost per channel is cut dramatically. The system cost of 

Spectrum card-based AWG solutions are also significantly less expensive than dedicated, self-

contained AWG solutions that can be several times more expensive, even when allowing for the 

cost of a PC to house the Spectrum cards.  

 

To even better simulate and stimulate real-world conditions for testing, the cards have more 

memory on board than other AWG cards. The 512 MSamples of memory enables the cards to 

store and replay many more, high quality, precision waveforms for faster automated testing 

applications that use signals in the frequency range from DC to 60 MHz. 

 

More information about Spectrum can be found at www.spectrum-instrumentation.com. 

 

 

New Mixed Domain Oscilloscope (MDO) and Mixed Signal Oscilloscope (MSO)  

Tektronix, Inc. has introduced two new products with the launch of the 3 Series Mixed Domain 

Oscilloscope (MDO) and 4 Series Mixed Signal Oscilloscope (MSO), delivering the most 

powerful, versatile and easy-to-use oscilloscopes in the market. 

 

Built on the user experience first introduced in the 5 and 6 Series MSOs, the new 3 Series MDO 

and 4 Series MSO feature a highly intuitive touchscreen user interface, the largest and highest 

resolution display in their class and a modern industrial design. Now with more options across an 

array of demanding applications, Tektronix' state-of-the-art product portfolio delivers advanced 

measurement and analysis capabilities and provides a comprehensive range of performance 

options for engineers. 

 

The new 4 Series MSO features a 13.3-in. display with 1920 x 1080 HD resolution, the largest 

and highest resolution in its class. It offers bandwidths up to 1.5 GHz and uses 12-bit ADCs for 

the highest vertical resolution in its class as well. It is the first scope in this class to offer six 

input channels and with innovative FlexChannel™ technology, any input channel can be 

converted from an analog to eight digital channels simply by connecting a logic probe. 

 

To meet a diverse range of application requirements, the 4 Series MSO is available with 

bandwidths starting at 200 MHz and is well supported with options including serial decode and 

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


analysis, an arbitrary/function generator and a DVM/frequency counter. The new Spectrum View 

feature offers time correlated frequency domain analysis with independent spectrum controls. A 

power analysis package is available to automate AC line, switching device, ripple and 

sequencing measurements. 

 

Bandwidth and options are all field upgradeable. All models deliver a 6.25 GS/s sample rate on 

all analog and digital channels. Standard record length is 31.25 Mpoints with an option for 62.5 

Mpoints. 

 

The 3 Series MDO is more than an oscilloscope and can cover a wide range of debugging and 

validation tasks. It offers a built-in spectrum analyzer up to 3 GHz, with a separate RF input and 

specifications comparable to a standalone analyzer. This enables engineers to quickly debug 

wireless components in their designs or quickly track down sources of unwanted EMI emissions 

without having to use another instrument. Sixteen digital input channels are available for mixed 

signal analysis.  

 

The new 3 Series MDO is available in bandwidths starting at 100 MHz and extending to 1 GHz. 

Models are available with 2.5 GS/s or 5 GS/s sample rates on all analog and up to 8.25 GS/s on 

digital channels with 121.2 ps timing resolution.  

 

More information is available at www.tek.com. 

 

 

Mesh Networking Starter Kit 

Silicon Labs EFR32xG21 2.4GHz Mesh Networking Starter Kit supports Bluetooth, Zigbee, 

Thread and Multiprotocol Zigbee/Bluetooth software stacks. The Starter Kit contains a 

BRD4180A Radio Board that is a complete reference design for the EFR32xG21 Wireless SoC, 

with matching network and a PCB antenna for 20 dBm output power in the 2.4 GHz band. 

 

The EFR32xG21 Wireless Start Kit contains an on-board J-Link debugger with a Packet Trace 

Interface and a Virtual COM port. The Starter Kit enables application development and 

debugging of the attached radio board as well as external hardware. The kit supports Simplicity 

Studio™, Energy Profiler, and Network Analyzer software that provides one-click access to 

design tools, documentation, software and support resources for Wireless Modules and SoCs 

using Bluetooth. 

 

The mainboard also contains sensors and peripherals for easy demonstration of some of the 

EFR32's many capabilities. The EFR32xG21 Wireless Start Kit uses advanced tools including 

energy profiling and network analysis to optimize your wireless systems. 

 

The Starter Kit Includes: 

• BRD4180A Radio Board 

• EFR32xG21 Wireless Gecko Wireless SoC with 1024 kB Flash and 96 kB RAM 

(EFR32MG21A020F1024IM32) 

• Inverted-F PCB antenna (2.4 GHz band) 

• Wireless STK Mainboard 

http://www.tek.com/


• Packet Trace Interface 

• Virtual COM port 

• External device debugging 

• Ethernet and USB connectivity 

• Low power 128x128 pixel Memory LCDTFT 

• Software 

• Simplicity Studio™ 

• Energy Profiler 

• Network Analyzer. 

 

Find more information at www.silabs.com. 

 

 

Ultrafast Fiber Laser 

TOPTICA has introduced the new FemtoFiber ultra 920, designed to meet the needs of users for 

a reliable, compact and cost-effective solution. The laser features a pulse duration <100 fs with a 

center wavelength of 920 nm and 1.5 Watt of average power (18.5 nJ at 80 MHz repetition rate). 

The unmatched temporal and spatial beam characteristics of the laser are fully tailored for deep-

tissue nonlinear microscopy, providing excellent optical contrast and signal-to-noise. 

 

The FemtoFiber smart laser systems are turnkey fiber-based picosecond and femtosecond mode-

locked fiber lasers. The PicoFYb and FemtoFYb are oscillators ideally suited for seeding 

industrial laser systems. The FemtoFErb 1560 is the most compact and cost-effective source for 

terahertz generation. The FemtoFiber smart 780 is the ideal choice for integration into 

microscopes, but also for two-photon generation or seeding of titanium-sapphire 

lasers. 

 

For more information, visit www.toptica.com. 

 

 

http://www.silabs.com/
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