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Each April issue we travel around the world… This year our issue is dedicated to Australia and 
New Zealand. Next month we will all be travelling to New Zealand for the IEEE I2MTC 2019 
which takes place May 20 to 23, 2019 in Auckland. In this issue, our guest editor Prof. Melanie 
Ooi shows us what is going on in this region in the field of instrumentation and measurement. It 
has been a great honor to work with Melanie. She did a tremendous job in collecting all of these 
high quality papers in time. She made my last issue one to remember! 
 
Yes, this is my last issue as the Editor-in- Chief of Instrumentation and Measurement Magazine. 
The past 5 years and 30 issues were an unforgettable experience! A lot of changes were 
introduced in the magazine, and a lot of difficult decisions had to be taken, but you, our readers, 
kept me going. All of the nice remarks and supportive emails made it all worthwhile! Now I will 
hand the torch—or my baby ;)—to Prof. Bruno Ando. Bruno is already doing a terrific job and is 
working hard on the next issues for 2019. I will be there behind the scenes to support him as 
much as I can.  
 
I would like to thank you, the readers, the authors, the reviewers, guest editors and my colleagues 
from the ADCOM for your never-ending support and trust. Thank you! But there is one lady 
who deserves more than just a thank you… Kristy Virostek, our Senior Editor. Without her, none 
of the issues would be lying on your desk. Once a paper gets accepted, she takes over and makes 
sure that each paper is nicely formatted and appears in the right spot and in the right issue.   
Unfortunately, we never met in person. And that is my biggest wish for 2019, that one day I can 
thank her in person. In the mean time: Thank you, Kristy! It would never have been possible 
without you! 
 
Groetjes, 

 
Wendy 

 

Guest Editorial 



Instrumentation and Measurement in Australia and New Zealand 
 

Melanie Ooi 
 

The IEEE International Instrumentation and Measurement Technology Conference (I2MTC 
2019) will convene in New Zealand next month from May 20-23. Therefore, in this issue of I&M 
Magazine, we will take a closer look at some of the diverse instrumentation and measurement 
problems that are being studied in Australia and New Zealand.  
 
Much of today’s instrumentation and measurement (I&M) technologies are either focused on 
measuring and supporting biological systems, or are nature-inspired themselves, or both. For 
example, the paper “Neuromorphic Engineering – A Paradigm Shift for Future IM 
Technologies” by Vanarse, Osseiran and Rassau at Edith Cowan University describes the latest 
developments in neuromorphic engineering systems, which are large scale integrated circuit 
systems that replicate neurobiological systems. They describe the effectiveness of applying this 
technique to design non-intrusive measurement instruments such as electronic tongues, tactile 
sensing and olfactory sensors. 
 
Instruments to measure and enhance the performance of human muscle are being designed at the 
Auckland Bioengineering Institute. The paper “A Dynamometer for Nature’s Engines” by 
Taberner et al. provides a detailed overview of the different I&M technologies that have been 
incorporated into various components of such systems, for example supplying energy to the 
muscle, measuring and controlling muscle and trabecula movement, measuring heat rate and 3D 
tomography imaging of muscle shape. In the field of measurement, sources of noise, 
misinformation and uncertainties are still prevalent. As such, it is important that these are 
studied, documented and resolved in order to drive the further development of accurate 
instrumentation. At Massey University’s Photometric Laboratory, the accurate measurement and 
characterization of light sources are of great interest, with special focus on the blue region in the 
visible light spectrum where measurement inaccuracies tend to occur. The paper “The 
Measurement Blues” by Mander and Chitty presents an evaluation of the mainstream methods 
used to describe the amount of blue light from a given light source, how misinformation can 
occur, and how these issues can be prevented.  
 
Sources of biasing error in time-of-flight measurements are also thoroughly investigated in the 
paper “Metrological Aspects of Time-Of-Flight Range Imaging” by Streeter and Kuang at the 
University of Waikato. They present solutions such as design modifications to data acquisition 
systems and signal processing techniques to improve measurement accuracy. These techniques 
improve reliability for applications such as animal husbandry, fruit measurement and grading, 
etc.  
 
Finally, we have a paper “Measurement Uncertainty Evaluation: Could it Help to Improve 
Engineering Design?” by Rajan et al. which comes from a multi-institutional research team from 
Monash University, University of Waikato, Massey University and Unitec Institute of  
Technology. The paper introduces a relatively new analytical measurement uncertainty 
evaluation technique that, when incorporated into probabilistic design and optimization systems, 
can increase efficiency and accuracy. The case studies include the design of a steel-framed five 
story building.  



 
It is my hope that these articles will interest and inspire magazine readers, especially those who 
will be making their way to New Zealand for the 2019 I2MTC in Auckland. 
 
 

Article Summaries 
 

 
 

Neuromorphic Engineering—A Paradigm Shift for Future IM 
Technologies 

(Summary) 
 

Anup Vanarse, Adam Osseiran, and Alexander Rassau 
 
The ability of neuro-biological architectures to process complex and noisy sensory data with 
ultra-low power requirement indicates that, for some tasks, such an approach might prove 
superior to classical AI approaches on traditional processing systems in terms of performance, 
speed or power consumption. Neuromorphic engineering is an interdisciplinary science that 
studies the neuro-biological architectures, down to the abstraction level of individual neurons, to 
replicate the computational principles for application in artificial neural systems. Through this 
article, we introduce the basic concepts of neuromorphic engineering and the application of these 
concepts to sensing and processing systems related to Instrumentation and Measurement for 
which such paradigms have proven to be effective. 
 

This text is from the introduction of the article. 

 
A Dynamometer for Nature’s Engines 

 
(Summary) 

  
Andrew Taberner, Poul Nielsen, Callum Johnston, Alex Anderson, Ming Cheuk, Amy 

Garrett, Jarrah Dowrick, Emily Lam Po Tang, Amir HajiRassouliha, Bryan Ruddy, Toan Pham, 
Kenneth Tran, June-Chiew Han and Denis Loiselle 

 
Like other engines, muscle is inefficient at converting chemical energy to mechanical energy; at 
least 80% of the energy consumed by the muscle is released as heat. When we want to measure 
or enhance the performance of a human-made engine, such as an internal combustion engine, we 
typically attach it to a dynamometer– a device that can apply a controlled load to the engine, and 
measure its fuel consumption and work output. Imagine that we had a similar tool that allowed 
us to inspect nature’s engine– muscle tissue– and thereby measure its energetic performance. 
Such a tool would allow us to better understand the muscle’s work output and energy 
consumption, diagnose problems with the engine, tune its performance, and observe its response 



to changes in load, or to additives in its fuel.  In this article we report on our construction of a 
dynamometer for heart muscle. 

This text is from the introduction of the article.  

 

The Measurement Blues 
 

 (Summary)  
 

Susan Mander and Chris Chitty 
 
Light emitting diodes (LEDs) have revolutionized the world, and white LED sources are now 
used prolifically in everyday life.  However, these sources often have a well-defined blue peak in 
their spectra, which has been causing some concerns.  Research indicates that wavelengths in the 
blue region are an important part of the visible spectrum and are instrumental in driving many 
biological processes.  To evaluate the possible effects of white light sources such as LEDs, it is 
important to be able to measure their blue content.  This paper explains some of the difficulties in 
this seemingly simple task. 
 

This text is from the introduction of the article.  

 
Metrological Aspects of Time-of-Flight Range Imaging 

 
(Summary)  

 
Lee Streeter and Ye Chow Kuang 

 
Time-of-flight (ToF) range imaging cameras measure the distance from the camera to each 
position imaged by each respective pixel. This article summarizes the current state of ToF 
imaging range measurement. Covering the major forms of biasing error, we review the existing 
methods to correct them. These error correction methods comprise a mix of camera and data 
acquisition modifications, coupled with the appropriate signal processing.  The pervasive 
influence of random noise is considered last, but not at all least, and jitter, or random timing 
error, is highlighted as a special cause of error in ToF imaging of great significance despite the 
limited attention given to it. 

This text is from the introduction of the article.  

 
Measurement Uncertainty Evaluation: Could It Help to Improve 

Engineering Design? 
 

(Summary)  
 

Arvind Rajan, Ye Chow Kuang, Melanie Po-Leen Ooi, and Serge N. Demidenko 
 



Uncertainty analysis can be viewed as the activity that quantifies the range where the true value 
of a physical quantity lies. This aspect of measurement has been in use and given a paramount 
importance for many decades primarily by metrologists, instrumentation engineers, and 
practitioners who deal with measurement devices in carrying out their professional duties. In 
recent years, however, it has become increasingly important among design engineers from 
diverse fields of engineering to achieve high-quality designs of complex engineering systems. 
This paper introduces recent works that apply the techniques developed for the measurement 
uncertainty evaluation to the design of reliable and robust engineering systems.  
 

This text is from the introduction of the article.  

 
Mechatronics Applications of Measurements for Smart Manufacturing in 

an Industry 4.0 Scenario 
 

 (Summary)  
 

Giulio E’Emilia, Antonella Gaspari, and Emanuela Natale 
 
In this paper, a procedure for the evaluation of variability in the complex chain between the point 
where measurements are taken and algorithms executed in the evolving industry 4.0 scenario is 
described. The procedure aims at the reduction of the effects of variability causes, affecting the 
advanced control flow for a mechatronic system used as a part of CPS, in an Industry 4.0 
context. This procedure applies some validation actions implemented step by step, in order to 
take control of the informative flow. Some of them focus on the fulfillment of particular formal 
aspects, which are considered as prerequisites for the application of the data-processing 
procedure. The research presented in this paper is a scientific extension of the work presented at 
IEEE International Workshop on Metrology for Industry 4.0 and IoT 2018. 

 
This summary includes text from the conclusion of the article.  

 
Deep Learning-Based Hand Gesture Recognition for Collaborative 

Robots 
 

(Summary)  
 

Cristina Nuzzi, Simone Pasinetti, Matteo Lancini, Franco Doccio, and Giovanna Sansoni 
 

This paper is a first step towards a smart hand gesture recognition set up for Collaborative 
Robots using a Faster R-CNN Object Detector to find the accurate position of the hands in RGB 
images. In this work, a gesture is defined as a combination of two hands, where one is an anchor 
and the other codes the command for the robot. Other spatial requirements are used to improve 
the performances of the model and filter out the incorrect predictions made by the detector. As a 
first step, we used only four gestures. The research presented in this paper is a scientific 



extension of the work presented at IEEE International Workshop on Metrology for Industry 4.0 
and IoT 2018. 
 

This summary includes text from the introduction of the article.  

 
 
 

A Concrete Architecture for Smart Solutions based on IoT Technologies 
 

 (Summary)  
 

Diego R. C. Silva, Marcelo B. Nogueira, Marconi C. Rodrigues, 
Judson S. Costa, Daniel V. A. Silveira, and Guilherme M. B. Oliveira 

 
This article proposes a middleware architecture for an Automation based on IoT Technologies. 
The proposed architecture is built from open platforms and results in an effective solution that 
allows bidirectional data flow with low latency, is fully compatible with the Wi-Fi network, 
works with the local network, and consequently, there is the possibility to use it in environments 
that do not have an Internet connection. The system is also scalable, and it can suit a small 
number of devices in a house or thousands of devices in a city. The research presented in this 
paper is a scientific extension of the work presented at IEEE International Workshop on 
Metrology for Industry 4.0 and IoT 2018. 

 
This summary includes text from the introduction of the article.  

Columns 
 

Future Trends in I&M  
 

The Smarter Car 
 

(Summary) 
 

Melanie Ooi 
 
As climate change continues to remain as one of the biggest global challenges in modern times, 
governments across the world are tightening vehicle emissions standards, thus driving the rapid 
development in vehicle electrification. With mechanical components and systems being replaced 
by electrical counterparts, the natural progression of technology is the increasing use of 
electronics in a vehicle. Accordingly, some of the biggest innovation trends in the automotive 
industry today include the increased use of automation, artificial intelligence and computing 
infrastructure in a vehicle. Indeed, the car today is much more like a computer compared to its 
horseless carriage ancestor. 
 

This text is from the introduction to the column. 



 
Life After Graduation 

 
Whatever Country You Visit, (Common) I&M Applications You Will Find 

 
(Summary) 

 
Vincenzo Marletta 

 

The topic of energy harvesting to power sensor nodes has gained the attention of many 
researchers also from the I&M community, but we are still struggling to affirm this in the 
community. Yet, the role of measurements is fundamental in harvesting solutions. Just think 
about the need for measurements methodologies during the characterization of the performance 
of an energy harvester in terms of energy or power generated or in terms of the conversion 
efficiency, or during the modeling of the behavior of the device. Moreover, recent attention 
moved toward the possibility to exploit the energy harvesting systems not only to power 
measurement systems but also as a measurement methodology, meaning that by monitoring, for 
example the amount of energy scavenged in a given period of time or vice versa the time needed 
to scavenge a fixed amount of energy, one can gain information on an observed phenomenon. 
 

This summary includes text from the column. 
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New Products  
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Real-Time Oscilloscopes Enable Terabit Innovators to Validate Research in Less Time 
Keysight Technologies, Inc. has announced the new Infiniium UXR series, the only 
oscilloscopes to support terabit research with real-time bandwidth up to 110 GHz, an industry-
leading sample rate (256 GSa/s) and signal integrity (lowest noise and jitter). 
 

mailto:r.goldberg@ieee.org


As the demand for faster and more data continues to surge, digital speeds increase and 
consequently, margins decrease. Test equipment has struggled to keep up with the cutting-edge 
researchers that are racing to the next technology breakthrough. 
 
The Keysight Infiniium UXR series offers advanced capabilities that enable leading-edge 
researchers to accelerate time to market with PAM-4, 5G, and optical solutions, by ensuring 
signals are clearer, eye diagrams are open, and results are accurate. In addition, when paired with 
Keysight’s new up to 110GHz Optical Modulation Analyzer front end and the VSA-based 
optical modulation software, the Keysight Infiniium UXR series turn into an end-to-end solution 
for optical research. 
 
The Keysight Infiniium UXR series provides: 

• 10-bit resolution and industry leading signal integrity enables customers to experience 
superior effective number of bits (ENOB) during characterization of progressively 
complex modulation standards, 

• four full-bandwidth channels to reduce timing error when working with dual-polarization 
coherent modulation, 

• full self-calibration which ensures ongoing measurement accuracy while eliminating the 
need to take the unit out of service, 

• a chipset based on a Keysight-proprietary Indium Phosphide (InP) process that enables 
exceptionally wide bandwidth and extremely low noise floor. 

 
More information about the Keysight Infiniium UXR Series real-time oscilloscopes is available 
at www.keysight.com/find/UXR. 
 
 
Arbitrary Function Generator 
The AFG31000 series with InstaView™ technology from Tektronix is a high-performance Audio 
Function Generator (AFG) with built-in waveform generation applications, patented real-time 
wave monitoring, and a modern user interface. 
 
Patented InstaView™ technology enables users to view the real waveform at the device under test 
(DUT) directly on the AFG without the need for an oscilloscope, probes, or additional 
equipment, saving test time and eliminating the risk of unmatched impedance in your test results. 
 
The AFG can generate long, precise waveforms in continuous mode with lengths up to 16 Mpts 
per channel right out-of-the-box. Variable sampling clock technology guarantees that users will 
never lose any waveform data. Available upgrades let users take testing to the next level and 
build and program complex waveforms at one-tenth the cost of a traditional AWG. 
 
Optional Upgrades Available: 

• Memory extension to 128 Mpts per channel (option MEM) 
• Sequence/triggered/gated modes (option SEQ) with up to 25 entries and controls for: 

branching, repeat, wait, jump, go-to, external trigger in, manual trigger, timed trigger, and 
SCPI command, for building long waveforms with complex and flexible timing. 

 



The built-in ARB editing tool, ArbBuilder, includes all operations to create, edit and transfer an 
ARB waveform, eliminating the need to connect or transfer files to a PC. The amplitude and 
offset data are stored in the waveform, removing the need to adjust the settings after loading a 
normalized arb. 
 
Tektronix allows users to learn faster and work quickly with the largest AFG touchscreen on the 
market. The 9-inch screen works just like a smart device, so you can pinch, zoom and scroll to 
easily locate settings and parameters on the simplified menu and find shortcuts to frequently used 
settings. 
 
If more than two channels of waveforms are needed to stimulate the device under test (DUT), 
multi-sync enables you to quickly sync up two or more units. The onscreen wizard will lead you 
through the process of cable connections and settings in less than three minutes. 
 
Find more information at www.tek.com. 
 
 
Modular RF Switch and Control Platform for A Wide Range of Test Scenarios 
Test setups for new technologies such as 5G and state-of-the-art radar technology require switch 
and control technology with large frequency ranges and short switching times. To meet this 
requirement, Rohde & Schwarz has completely revised its platform and now presents the new 
R&S OSP220/230/320 units and the new R&S OSP-B200S2 satellite box.  
 
The new generation offers special features such as the optional R&S OSP-K100 trigger function. 
Hardware-based switching of predefined paths is possible using the external trigger inputs and 
outputs. This allows users to reduce switching times even further compared to a LAN based 
trigger. Such short switching times are necessary, for example, to trigger the high-speed solid-
state relays in antenna arrays and radar modules. The R&S OSP320 provides an additional 
digital address input on its rear panel for direct triggering of predefined paths. 
 
The new web interface gives users full control of the platform. Separate software is no longer 
needed to configure an R&S OSP. The display automatically adjusts to the size of the screen. If 
the controlling PC has a large monitor, several switch modules are displayed at the same time. 
This provides a clearer overview of complicated interconnections. Path control allows users to 
combine the relay switches of one or more R&S OSPs to define paths.  
 
Since previous R&S OSP modules can be used with the new R&S OSP generation, a 
comprehensive range of modules is available, including RF relays, electromechanical coaxial 
relays up to 67 GHz, solid-state relays and digital I/O and multiplexer modules. Users can use 
the new switch and control unit as a desktop model for lab measurements or as a control center 
for complex rack-based test systems. Over a LAN, several R&S OSPs can be combined using a 
master/slave configuration to create a complex switch network of 20, 50 or more relays.  
 
The compact R&S OSP-B200S2 satellite box enables remote operation, for example, in a 
shielded test chamber. The satellite box moves switch and control tasks closer to the DUT or the 
antennas. This reduces the number of long RF cables, improves the RF performance of the setup 



and saves money. Depending on the application, the satellite box is triggered using a serial 
electrical bus cable or a fiber-optic connection.  
 
For more information, visit www.rohde-schwarz.com/ad/press/osp-n. 
 
 
Millimeter Wave Noise Sources for Over-the-Air Testing of 5G Devices 
Noisecom has introduced new models of the NC3600 Calibrated Noise Source product line for 
over-the-air testing of 5G chipsets and millimeter wave devices.  These new High Excess Noise 
Ratio (ENR) noise sources cover frequencies up to 45 GHz, providing a known source for 
characterizing 5G devices in the millimeter wave bands.  The high ENR characteristics of the 
NC3600 noise sources makes them the ideal source for making measurements in applications 
where the test setup can have significant losses from antennas, cables, and the air, such as in test 
chambers and enclosures used for over-the-air testing.  Typically, these tests are set up using 
expensive microwave and millimeter wave signal generators, but NC3600 High ENR noise 
sources in these frequency bands are now available at a fraction of the cost, dramatically 
reducing the cost of test.   
 
As chipsets for 5G devices become more highly integrated devices with embedded power 
amplifiers and antennas with frequencies increasing to millimeter wave bands, conducted power 
measurements are now physically impractical or even impossible to perform. These new 
multiple-in, multiple-out (MIMO) devices provide minimal access to physical test points making 
conducted measurements impossible, requiring the use of radiated or over-the-air testing 
techniques. The new NC3600 millimeter wave noise sources, along with the broad range of other 
noise sources developed by Noisecom can play a significant role in over-the-air test systems and 
5G communications. With the ability to extend beyond the traditional cable-based methods, 
Noisecom is demonstrating its innovation and readiness for future testing requirements in 
wireless communications. 
 
For more information, visit www.noisecom.com. 
 
 
High Performance PXI Express FPGA Module 
Marvin Test Solutions, Inc. has announced the release of the new GX3800e High Performance 
PXI Express FPGA module. The GX3800e employs the Altera Cyclone V FPGA, which 
supports data rates up to 3.125 Gb/s and features over 300,000 logic elements and 12.2 Kb of 
user memory.  The GX3800e uses a daughter card for the I/O physical layer, and these cards can 
be commercial off the shelf VITA 57 FMC (FPGA Mezzanine Card) modules, MTS’ line of 
daughter cards, or user designed cards. This innovative approach facilitates the integration of 
many applications and interfaces including A to D, D to A, Camera Link, FPDP, and high-speed 
serial using a single PXIe slot.  The design of the FPGA is done using Altera’s Quartus or the 
license-free Quartus Prime Lite tool set. 
 
The user FPGA’s interface to the PXIe bus is partitioned via an internal address and data bus 
which is accessed via predefined registers and supported by the module’s software driver and an 
interactive UI. The result is a simplified design / integration process since both the PXIe bus 



interface and associated software driver are known, tested entities. And as an added benefit, the 
compiled FPGA design can be loaded into on-board flash memory via this same interface, 
providing users with an easy way to incrementally design / test / modify their FPGA code. 
 
To learn more about Marvin Test Solutions’ suite of PXI/PXIe user-programmable FPGA 
modules, visit www.marvintest.com/Category.aspx?category=FPGA. 
 
 
Subminiature ICP Pressure Sensor 
PCB Piezotronics, Inc. has released its smallest ICP piezoelectric, pressure sensor with integral 
lead wires. The Model 105C pressure sensor is as robust as PCB's larger sensors but compact 
enough to fit into small spaces or areas with tight clearances. The small size and stiffness of a 
quartz-sensing element yields a very high resonant frequency (> 250 kHz) for high quality 
measurements where other piezoelectric pressure sensors cannot fit or survive.  
 
The overall length was reduced by 48% over models with connectors, allowing it to be installed 
into strategic locations where unsteady pressure fluctuations and cavitation occur. For example, 
around impellers, propellers, or fluid jets. Providing dynamic measurement from full vacuum to 
100 psi (690 kPa), it also has applications in wind tunnels with proper thermal protection. 
 
Visit www.pcb.com for more information.  
 
  
High Speed, High Resolution 3D System for Inspecting Electronic Parts 
The DSMax™ is, according to Cognex, the fastest and highest definition laser line 3D 
displacement sensor on the market for acquiring images and inspecting products in 3D. It is the 
only sensor that offers both high scan rates (up to 18 kHz) at full measurement range and 
maximum resolution images (2,000 profile points). The accurate, single shot high dynamic range 
(HDR) image is ideal for measuring and inspecting very small parts, such as electronic 
components, which can contain highly reflective or dark features. 
 
DSMax includes telecentric optics for optimal image formation and shadow reduction. 
Combining speed and resolution makes DSMax a unique solution for obtaining fast, accurate 3D 
images of small, detailed parts. 
 
Features: 

• Up to 18 kHz full field scan rate to maximize throughput 
• 2,000 profile points within 31mm FOV 
• High speed and high sensitivity imager optimized to green laser shortens exposure for 

faster cycle times 
• Telecentric optics accurately detects and locates small objects 
• Cognex exclusive compressive sensing technology enables scans at maximum resolution 

and scan rate 
• Factory calibrated to deliver results. 

 



DSMax acquires images with a single shot HDR (High Dynamic Range), reducing noise in the 
image and improving accuracy. HDR prevents DSMax from being affected by bright or highly 
reflective features on the part, delivering an optimized image for machine vision inspection. 
 
Find more information at www.cognex.com. 
 
 
Built-In Transformer for RJ45 Connections 
Transformers in RJ45 sockets have been common for a long time. However, that same 
technology was not available in the circular M12 form factor with IP65/67 ratings. HARTING's 
M12 Magnetics product line offers the first transformer and socket in the M12 form factor. 
 
In the past, transformers and various other electrical components had to be accommodated next 
to the socket on the circuit board. They are now integrated as part of a space-saving design that 
also simplifies the circuit board layout. 
 
Conductor tracks can be made a lot lighter and more direct because they do not have to be 
arranged around many different components, making planning simpler and cheaper. Another 
benefit is increased reliability. In the past, sockets and transformers made by different 
manufacturers had to be combined, which could sometimes be problematic. 
 
The HARTING solution is a mutually compatible unit providing greater process security. With 
10 Gbit and max PoE+, M12 Magnetics is the ideal miniaturized interface for power and data.  
 
Find more information at www.harting.com. 
 
   
Advanced Data Manager - DIN Rail Version     
Endress+Hauser releases the Memograph M RSG45 Advanced Data Manager DIN rail version, 
an intelligent remote device with extensive communication capabilities, making it ideal for IIoT 
applications and use as an edge device for getting data to cloud-based servers.  
 
It can acquire data from up to 20 HART or universal analog input channels and 14 digital inputs, 
has two analog outputs and up to 12 relay outputs, and makes its data available to IIoT systems 
and all major automation system architectures via multiple communication interfaces and 
protocols. Interfaces and protocols include 4-20 mA HART, Modbus RTU/Modbus TCP/IP, 
PROFIBUS DP, PROFINET, EtherNet/IP, Ethernet TCP/IP, USB, RS-232C/RS485 and OPC.  
 
With all of these interfaces, the Memograph M easily communicates with new and existing 
PLCs, SCADA systems, distributed control systems, historians and cloud-based data structures. 
It also has an embedded web server that can be accessed by any web browser via the internet 
once proper security procedures are followed.  
 
The Memograph M mounts on a standard DIN rail, is powered by standard 24 Vdc or 230 Vac 
power supplies and has IP20 protection. All connections on the front of the device are designed 
as pluggable screw or spring terminal blocks, with reverse polarity protection in either case, 



making connections quick and easy. The spring terminals are unlocked with a slotted 
screwdriver. 
 
It provides tamper-proof data recording on 256 MB of internal memory compliant with various 
legal directives, a 32 GB SD card and a 32 GB USB drive. Built-in software includes FDM Field 
Data Manager for visualization, analyzing, backup and reporting; audit trail software consistent 
with FDA21 CFR part 11; and Itherm TrustSens temperature sensor calibration.  
 
The Memograph M can generate e-mail or SMS messages to alert users of alarm conditions or 
process events. Messages can be sent to several recipients simultaneously or automatically 
forwarded to a recipient/destination. Messages can be confirmed, relays controlled remotely, and 
current values queried by any web browser. 
 
For more information, visit www.us.endress.com/RSG45. 
 
 
Amplifier Supports the 30-88 MHz RF Band 
AR Modular RF has released a new tactical booster amplifier that extends the range of 
communications in the 30-88 MHz frequency band. The Model AR-50SE is a fully automatic 
band-switching RF booster amplifier for multi-band Tactical Radio equipment employing 
legacy, proprietary and emerging waveforms. The amplifier which is a sub-banded version of 
their JITC certified AR-50 multi-band product covers the frequency band of 30-88 MHz, using 
high speed auto switching filters to assure harmonic suppression, and is SINCGARS compatible. 
This portable, rugged, 50 Watt booster amplifier complies with Military Standards 461E and 
1275. It requires no tuning, switching or adjustment. Automatic band-switching occurs, and three 
harmonic filter bands cover the 30-88 MHz band for acceptable harmonic distortion levels 
anywhere within the band. 
 
Amplifier performance, including T/R switching, is fully automatic. Protection is provided 
against overheating, excessive VSWR, high-level RF input power and inadvertent DC polarity 
reversal. The unit does not shut down or bypass when presented with a high VSWR condition, 
which is often found on multiband antennas in the 30 to 88 MHz band. The amplifier will be 
bypassed automatically in case of a system failure, or loss of DC power, or when the input signal 
frequency is out of range. The amplifier includes RF sensing, T/R switching, Automatic Level 
Control (ALC), and DC power transient protection. 
 
For more information about AR, visit www.arww-modularrf.com. 
 
Battery-Powered Laser Level Sensor 
Wiring complexity and costs can be an obstacle when installing level sensors. The SPL-100 
battery-powered single point laser allows use of level sensors in remote locations where 
monitoring has not been feasible. The SPL-100 is powered by a Lithium battery, taking interval 
readings from once an hour to once a day, with a projected battery life of three to five years. It 
measures low and no-dust solids contained in bins, tanks, or other containers up to 98 feet tall.  
 



The SPL-100 was designed for fast and easy setup. Install the sensor, power and aim the laser, 
and connect to the cloud. LoRa long-range communications send measurements from the SPL-
100 to the LG-100 wireless gateway. The LG-100 provides a cellular or ethernet connection to 
the BinView web application or Binventory LAN-based software for inventory data access from 
your phone, tablet, or desktop computer.  
 
Simple setup does not mean that the SPL-100 is short on features. Fixed mounting plates are 
available in angles of 0°, 5°, 10°, or 30° as well as an adjustable swivel mount that allows angle 
alteration from 0° to 45° to aim the laser. The SPL-100 reports on remaining battery life to 
ensure users have current readings. Battery replacement is as easy as a flashlight. Programmable 
high and low-level alerts are sent via email or text so you stay in-the-know about inventory 
levels.  
 
To learn more about the SPL-100, visit www.binmaster.com. 
 
 
Synchronous Step-Down Voltage Converter 
The Maxim Integrated MAX77324 Synchronous Step-Down (Buck) Converter delivers up to 1.5 
Amps of current with up to 93% efficiency, and a 40 µA quiescent current. The MAX77324 is a 
6.89 mm2 total solution size and is optimized for portable space constrained, battery operated 
applications. The device operates over a 2.5 V to 4.8 V input voltage range to support Li+ battery 
powered applications. The output voltage is adjustable from 0.6 V to 2 V, with a better than 2% 
accuracy over the whole temperature range. 
 
The device uses a constant-on-time PWM control scheme. A nominal 2 MHz switching 
frequency reduces the overall solution footprint by use of a small 0603 inductor. An automatic 
SKIP mode is also implemented to improve the light-load efficiency. The device provides low 
output voltage ripple, line and load regulation, and transient response. A dedicated enable pin 
allows for simple hardware control. 
 
Features Summary: 

• 1.5 Amp Output Current Step-down Converter 
• 2.5 V to 4.8 V VIN Range 
• 0.6 V to 2 V Adjustable VOUT Range, ±2% Accuracy 
• 93% Peak Efficiency (3.8 VIN, 1.8 VOUT) 
• 40 μA Quiescent Current 
• 1 μA Shutdown Current 
• 2 MHz Nominal Switching Frequency 
• UVLO, Soft-Start, Active Output Discharge, Short-Circuit, and Thermal Shutdown 
Protections 
• 6.89 mm2 Total Solution Area. 

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


