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Highlights from AUTOTESTCON 2018 
 
 

President’s Message 

Welcome to AUTOTESTCON 2019 
 

J. Max Cortner 
IEEE Instrumentation and Measurement Society President 

 

Greetings and welcome to the Instrumentation and Measurement Magazine special edition on 
AUTOTESTCON.  AUTOTESTCON 2019 will be held again at the Gaylord National 
Convention Center in the National Harbor, Maryland near Washington, DC.  It is a great facility 
and a fitting location for a conference that uniquely attracts Instrumentation and Measurement 
researchers, practitioners, industry, and government agencies involved in automated test systems. 
The selected papers from AUTOTESTCON 2018 for this issue show the range of interesting and 
useful discussions which occur at the conference.    
 
These papers give insight into test challenges like the testing of multi-gigabit serial busses.  
Another showcases a test system which uses acoustics instruments for fault detection.  Whether 
it is new instrumentation, a new measurement technique, or a unique application of measurement 
for the difficult problems posed by extraordinarily complex high reliability electronic systems, 
AUTOTESTCON will pique your interest.   
 
The IEEE Instrumentation and Measurement Society has proudly partnered for years with the 
IEEE Aerospace and Electronic Systems Society (AESS) to sponsor AUTOTESTCON, and 
many of our members contribute to the organizing committee’s work. Once again we are proud 
to sponsor student best paper awards and to make available student travel grants as we seek to 
encourage and reward the contributions of students to instrumentation and measurement.  
Students’ participation strengthens their networks and exposes industry and government 
institutions to their research.   
 
So it is natural that Instrumentation and Measurement Magazine should survey the conference 
content by printing some of the best of last year’s papers.  Please see our society website ieee-
ims.org for conference information and registration.  While you are there, look through our other 
conference offerings.  Enjoy this special issue and enjoy AUTOTESTCON 2019!  
 
 



 
Giuseppe (Joe) Fabrizio 

IEEE Aerospace and Electronic Systems Society President 
 

It is with great honor that I welcome our distinguished attendees to the 54th edition of IEEE 
AUTOTESTCON, the only conference focused entirely on automated testing and support for 
U.S. military systems. Our Society, along with co-sponsor the IEEE Instrumentation & 
Measurement Society, believe that effective maintenance and support of the military is essential. 
Military systems grow increasingly complex as technology advancements are incorporated, and 
an automated test environment is the only practical solution to keeping these systems functioning 
to help safeguard our communities. 
 
The conference is again being held at the Gaylord National Convention Center in National 
Harbor, Maryland, near Washington, DC. This location allows for maximum participation of our 
government and military attendees and defense personnel, providing for an outstanding 
networking environment. The committee running the conference is committed to providing a 
first-rate experience for all attendees, with a top-quality technical program and a large number of 
government, military, and defense system exhibitors to enhance the attendee experience.  
 
The IEEE AESS is proud to be a co-sponsor of IEEE AUTOTESTCON, a conference with a 
long and successful history. Please enjoy the conference!  
 
 

 

Article Summaries 
 

 
 

Breaking Nyquist Limitations in Reflectometry-Based Wire Diagnosis 
Systems by Compressive Sampling 

(Summary) 
 

Tzila Ajamian, Said Moussaoui, and Antoine Dupret 
 
The basic architecture of any reflectometry system for the injection of the signal in the Network 
Under Tests requires appropriate Digital-to-Analog Converters. Even for the most demanding 
requirements in reflectometry, their specifications in terms of resolution and sampling rate can 
easily be found. Yet, measuring the reflected signal should be performed using Analog-to-Digital 
Converters capable of reaching high sampling frequencies together with sufficient resolution. 
Such converters are either extremely expensive or beyond the current state of the art. In that 
respect, this paper presents a new architectural approach for designing such reflectometry 
systems based on a Compressive Sampling method bypassing the Nyquist rate. 
 

This text is from the article’s introduction.  



 
Data Collection for Disconnected Diagnostics in a Net-Centric 

Environment 
 

(Summary) 
  

Josselyn Webb and Anthony Southern 
 
This project will provide the Marine Corps’ Automated Test Equipment Program (ATEP) with 
the ability to easily collect diagnostic data. The user will no longer have a multi-step process. It 
will be as simple as connecting the Electronic Maintenance Support System device to the ATE 
and running the program. This project will also provide a means to reliably capture tactical 
ground vehicle usage, fault, and diagnostic data and transfer it to the enterprise. Original 
equipment manufacturer applications and hardware can be used to collect accurate data, which 
can then be published to Boeing’s Health Management System and sent to the enterprise for 
analysis. This effort is still in R&D but in ATEP’s opinion has the potential to transform the 
Marines analyze and use the fault data from ATEP’s test systems. 

 

This text is from the article’s introduction and conclusion.  

 

Test Challenges of Multi-Gigabit Serial Buses 
 (Summary)  

 
Michael Fluet and Pavel Gilenberg 

 
  
As the complexity and bandwidth requirements of modern electronics and avionics increase, 
digital signal interfaces are evolving. Parallel buses have given way to serial buses, electrical 
interfaces are being replaced by optical interfaces, and data rates are continually rising. While 
this proliferation of high-speed serial interfaces enables impressive new technologies, it can also 
create unique test challenges for a test engineer. Through a combination of high speed serial 
protocol testing and optical parametric testing, a test engineer can address the many new 
challenges of testing optical interfaces and guarantee a unit under test is functional and has 
significant performance margin. 
 

This summary includes text from the article.  

 
A System for Detecting Failed Electronics Using Acoustics 

 
(Summary) 

  
Russell Shannon, Gregory Zucaro, Justin Tallent, Vontrelle Collins, and John Carswell 

 



This paper describes an effort to develop a non-contact solution to detect failed components on a 
printed circuit board without having first to remove the conformal coating. This technique 
detects density changes in the physical makeup of circuit board components due to failure. By 
analyzing ultrasonic reflections from components at 2 MHz, the authors were able to distinguish 
between working components and failed components with varying degrees of accuracy. The 
authors applied this technique to 1 KΩ resistors and three types of transistor-to-transistor logic 
integrated circuits. Over-voltage faults were induced in these components in order to generate 
observable density changes. Reflections were processed for time-domain and frequency-domain 
features, which were used to train neural networks to distinguish between working components 
and failed components. The authors have demonstrated that lowcost acoustic measurements in 
the megahertz range can be used to detect failures in ICs and other common circuit board 
components. 
 

This text is from the article’s introduction.  

 
Managing Factory Test Content in Rish Adverse Industries 

 
(Summary)  

 
Randal Bailey and Charles Morris 

 
Managing Factory Test Content (MFTC) describes techniques to achieve ‘lean’ test solutions 
when confronting compressed design schedules, product maturation risks, and high volume. This 
paper highlights common obstacles to leaner testing in the presence of these forces and reveals 
how design-centric testing often creeps into defense factories. The MFTC technique addresses 
this challenge by placing focus on the establishment of minimal and sufficient Core Testing at 
the beginning of the product development process. The approach then carves out a category of 
Supplemental Testing that is “recurring yet temporary” for the purpose of mitigating risks during 
early production phases. 
 

This text is from the article’s introduction.  

 
The Jitter Measurement Ways: The Jitter Graphs 

 
 (Summary)  

 
Eulalia Balestrieri, Francesco Picariello, Sergio Rapuano, and Joan Tudosa  

 
In recent years, jitter characterization has acquired an ever greater importance for many 
applications and standard technologies. As a consequence, several measurement approaches have 
been developed, including different jitter graphical representations, decomposition methods and 
measurement instruments that can be used singularly or together. Unfortunately, choosing the 
approach most suited to the particular need and / or specific application can be very hard. To 



help engineers dealing with the graph choice, this paper provides an overview of jitter graphical 
representations, highlighting their limitations and advantages. 
 

This text is from the article’s introduction.  

 
Columns 

 
 

Basic Metrology 
 

It’s Elementary! 
 

(Summary) 
 

Richard Davis 
 
We are now well into 2019, the International Year of the Periodic Table, celebrating the 150th 
anniversary of the pioneering work of Dmitri I. Mendeleev (1834-1907). He not only made sense 
of the zoo of chemical elements that were known in 1869 but also predicted the existence of 
several elements that were unknown at the time, as well as their expected properties. Mendeleev 
took advantage of advances that had been made in the measurement of atomic weights (relative 
atomic masses is the preferred term in our century) of the elements to guide his thinking, which 
was indisputably bold and prescient. 
 

This summary was provided by the author.  

 
Future Trends in I&M  

 
Diagnostics, Maintenance and Condition 
Monitoring for Cyber-Physical Systems 

 
(Summary) 

 
Lorenzo Ciani 

 
Note from Melanie Ooi: It is a great pleasure to introduce Dr. Lorenzo Ciani as this issue’s guest 
columnist. He is an esteemed colleague in the Instrumentation and Measurement Society and an 
active member of the Technical Committee 32 on Fault Tolerant Measurement Systems. Lorenzo 
was the recipient of the 2015 IEEE IMS Outstanding Young Engineer Award for his work on 
advancing instrumentation and measurement in the field of reliability analysis. 

 
This text is from the introduction to the column. 



 
Life After Graduation 

 
Development of an Automatic Measurement System: 

A Lab Experience 
 

 (Summary) 
 

Vincenzo Marletta 
 
The course on Electronic Measurements at the University of Catania, Italy is aimed at third year 
students of the first degree in Electronic Engineering. It includes both lectures and laboratory 
sessions. Every week students are required to spend four hours in laboratory activities. The 
proposed activities in which they will have to experiment have as their sole denominator the use 
of the basic instrumentation (arbitrary waveform generator, oscilloscope, Data AcQuisition board 
(DAQ)) and the typical communication buses (the General Purpose Interface Bus, GPIB, and the 
Universal Serial Bus, USB) aimed at the development of an automatic measurement system. 
 

This summary includes text from the column. 

 
Society News 

 
SAS 2019 

 
Alain Pegatoquet 

 
IEEE Sensors Applications Symposium (SAS) is one of the flagship conferences of the IEEE 
Instrumentation and Measurement Society (IMS). SAS brings together sensor developers, 
innovators and users, providing a forum for the exploration of new applications in sensor 
technology. The conference focuses on sensors, sensing methodologies, sensor fabrication 
technologies, and sensor applications. This year’s conference, which was the 14th in a series for 
this global event and involved Europe, USA, and Oceania, was held in Sophia Antipolis, France 
from March 11-13, 2019. 
 
The Venue 
The venue of SAS 2019 was the SophiaTech campus, which is a university center dedicated to 
information technology and communication. It is located in the heart of Europe’s leading 
technology park of Sophia Antipolis, in the Côte d’Azur (French Riviera) region of France. The 
campus brings together several academic centers: University Côte d’Azur (UCA), CNRS, LEAT 
and I3S laboratories as well as the Inria Institute. It aims to develop synergies between the 
organizations present on the site and encourage exchanges between students, teachers, 
researchers and companies. 
 
The Technical Program 



SAS 2019 drew a remarkable interest worldwide. From the 157 originally submitted papers, 142 
went through the full review process, which involved 97 reviewers within and outside the 
Technical Program Committee. The SAS review process is designed to ensure high quality of 
accepted papers. To minimize the burden to authors, we continued the approach of having only 
three possible outcomes: accept, minor revision, or reject. At the end of this process, 108 papers 
were accepted for presentation at SAS 2019, leading to an acceptance rate of 69%. A special 
thank to all authors and reviewers for having contributed, with their high-quality papers and with 
their valuable comments, respectively, to the great success of the conference.  
 
Accepted papers were divided for presentation during 14 Oral Sessions and two Poster Sessions 
over the three days of the conference. Oral Sessions included the following five Special Sessions, 
organized to provide a better overview of very recent and hot topics: 

• Flexible and Wearable Sensors (organizers: Vincenzo Marletta and Bruno Andò, 
University of Catania, Italy) 

• Sensors for Automotive Applications (organizers: Alain Pegatoquet and Benoit 
Miramond, University Côte d’Azur, France) 

• Smart IoT Sensing and Networking (organizers: Elisabetta Farella and Amy Lynn 
Murphy, ICT Center, FBK, Italy) 

• Wireless Sensors Networks (organizers: Nathalie Mitton, INRIA, France, and Antoine 
Gallais, University of Strasbourg/ INRIA, France)  

• Embedded Signal Processing (organizers: Michele Magno, ETH Zurich, Switzerland, and 
Domenico Balsamo, University of Southampton, UK)  
 

Topics of the other Technical Sessions included: Sensor Data Fusion, Assisted Living for the 
Aging Population, Energy Harvesting for Sensors, Biomedical Sensors and Systems, Industrial 
Applications, Novel Sensing Technologies, Smart and Automated Systems, Non-Destructive 
Evaluation and Remote Sensing, and Smart Building and Smart Agriculture. 
 
The two Poster Sessions, organized for the first and the second day of the conference, provided 
more time for in-depth discussion than provided by Oral Sessions; besides the aforementioned 
topics, topics of papers in the Poster Sessions included Transportation, Energy and Smart Grid, 
MEMS and Nanosensors, ISO/IEC/IEEE Standards.  
 
Many thanks also go to the 23 Session Chairs who contributed to profitable discussions during 
all of the sessions. As in the last editions of the conference, this year also provided the 
opportunity to present some very new and recent works in the form of a poster presentation. We 
received five “recent results” posters, which were presented by the authors during the second 
days’ poster session. Finally, the authors of papers presented at SAS 2019 have the opportunity 
to extend their papers and submit to a special issue of the IEEE Transactions on Instrumentation 
and Measurement. 
 
The Keynotes 
Keynotes at SAS 2019 provided attendees with additional broad perspectives. This year, Prof. 
Luca Benini from the University of Bologna, Italy shared his insights into near sensor analytics 
during the opening day. On Day 2, Dr. Emre Ozer from ARM introduced the emerging field of 
flexible electronics and its advantages over conventional silicon-based electronics. On Day 3, 



Prof. Norbert Noury from the University of Lyon, France shared his insights about living labs for 
health and independent living. Many thanks go to the Keynote speakers for their interesting and 
engaging talks.  
 
The Parallel Events 
A tutorial entitled “Low Power Wireless Technologies for Connecting Embedded Sensors in the 
IoT” took place during the first day. The tutorial brought a theoretical and practical initiation to 
wireless technologies tailored for connecting embedded sensors. The tutorial was organized by 
Liesbet Van der Perre, Gilles Callebaut, Stijn Crul, and Geoffrey Ottoy (KU Leuven, Belgium) 
and achieved a great success for the 30 participants. 
 
The success of the IEEE International Contest of Sensors and Measurement Systems was also 
reprised this year. This contest, organized during Day 2, was jointly promoted and organized by 
IEEE Instrumentation and Measurement Society (IMS) and IEEE Sensors Council (SC) and was 
sponsored by STMicroelectronics. STMicroelectronics provided to each selected team one 
SensorTile® kit plus two SensorTile “Core System,” the common platform used to develop the 
project. Four teams competed during the SAS 2019 challenge; a commission evaluated and 
ranked the students’ projects, and awarded the first two teams during the gala dinner. Many 
thanks go to the tutorial and student contest organizers and sponsors. 
 
The Social Events 
France also means exceptional food and wine, and the social events in SAS 2019 were not an 
exception. The Welcome Reception took place at the Le Club Restaurant, not far from the 
conference venue. The Gala Dinner was held at the stunning “Le Negresco Palace,” by Nice’s 
famous Promenade des Anglais. During the gala dinner, the Conference Organizing Committee 
announced the winners of the various awards of the conference. 
 
The Awards 
SAS is committed to encouraging student engagement in the field of sensors and 
instrumentation. To this end, a number of travel and best-paper awards are offered each year. We 
are pleased to report that SAS 2019 awarded six students with the SAS 2019 “Student Travel 
Grant” (value of US $500 each) and one student with the SAS 2019 “Best Student Paper Award” 
(value of US $1000). The ranking was made by the Technical Program Chairs on the basis of 
paper quality. This year, winners of “Student Travel Grants” were: Daniela Charris, Pedro 
Ribeiro, Seungin Shin, Xiaofeng Yang, Ameer Al-Shammaa, and Ben Wolf. The “Best Student 
Paper Award” was given to Masahiko Miyazaki, for the paper entitled “Initial Attempt on 
Outdoor Human Detection Using IEEE 802.11ac WLAN Signal.” The SAS 2019 “Best Paper 
Award” was given to the paper entitled “Bring Your Own Sensor: Use Your Android 
Smartphone as a Sensing Platform,” presented by Gilles Callebaut. The SAS 2019 “Best Poster 
Award” was given to the paper entitled “Detection and Compensation of Periodic Jitters of 
Oscillating MEMS Mirrors Used in Automotive Driving Assistance Systems,” presented by 
Ievgeniia Maksymova. 
 
The SAS 2019 “Best Presentation Award” was given to Moritz Scherer, for his presentation of 
the paper entitled “SmartAid: A Low-Power Smart Hearing Aid for Stutterers.” Finally, on the 
basis of the judgment commission, the first and second place awards in the student contest were 



announced. In the first position, the team included Pedro Manuel Quintela Ribeiro, Miguel 
Sérgio de Abreu Neto, Ana Rita Soares and Rafael Girão Henriques da Costa Santos, whereas in 
second place, the team comprised Nick Gorab, Tanner Smith and Russell Trafford. 
Congratulations to all of the winners! 
 
Future Perspectives 
SAS 2019 was very successful. General Chairs of the conference Prof. Alain Pegatoquet, 
University Côte d’Azur, France and Prof. Bruno Andò, University of Catania, Italy, Technical 
Program Chairs Prof. Alessandro Depari, University of Brescia, Italy, Dr. Michele Magno, 
ETHZ, Zurich, Prof. Benoit Miramond, University Côte d’Azur, France, and the Chair of the 
Conference Steering Committee, Prof. Gourab Sen Gupta, Massey University, New Zealand, 
would like to share appreciation for the great local organization, the large number of high quality 
presented papers (108) and the numerous participants who attended the conference (150, one 
third of whom were students). 
 
This year, almost 59% of presented works had a European affiliation; in second place was Asia, 
with almost 18% of the papers, and North America provided about 16% of the works. Looking at 
the attendees, Europe was the most represented continent (85 people, with France in first position 
with 23 attendees), and Asia was again in second place (30 participants, with Japan with 14 
attendees and South Korea with nine people). Italy had 14 attendees, and the UK and Belgium 
had nine people combined. This trend is particularly important, because it means that the SAS 
community, since the first edition in 2006 (Houston, USA), has been continuously increasing, 
attracting new participants from outside Europe and North America, which are the regions 
historically more represented in the IMS field. 
 
This is the perfect scenario for the next edition of SAS, which was announced and presented 
during SAS 2019; SAS 2020 will be held in Kuala Lumpur, Malaysia. The venue within the 
Southeast Asia region will be for sure a great plus to further increase participation of the SAS 
community in those fast emerging countries. So, see you next year in Malaysia! 
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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 

 
 
5 GHz Oscilloscope 
Pico Technology has introduced the PicoScope 9404 SXRTO (Sampler eXtended Real Time 
Oscilloscope). The 9404 features four 5 GHz 12-bit channels, each supported by real-time 
sampling to 500 MS/s per channel and up to 1 TS/s (1 ps) equivalent-time sampling.  Both the 
voltage and timing resolution specifications are characteristics of the highest performance 
broadband oscilloscopes. 
   
The wide-band inputs, and fine timing and voltage resolutions, display and accurately measure 
transitions as fast as 70 ps, clock performance and eye diagram analysis of gigabit signals. Also, 
you can measure less than 2 ps RMS trigger jitter and 5 GHz internal trigger supports margin 
analysis and characterization of today’s high-speed serial data systems.  Real time broadband 
sampling can support simultaneous display of baseband modulation, carrier envelope and 
envelope track control signals around amplify, route and transmit paths, including major wireless 
communication frequency bands such as 900 MHz and 2.4 GHz. 
  
Nearly all RTO’s use random Equivalent Time Sampling (ETS) to extend sampling density when 
repetitive signals are available.  Pico’s SXRTO architecture samples at a more cost-effective 
lower rate of 500 MS/s and instead develops the ETS technique to achieve a sample rate 
multiplication of x 2000 to 1 TS/s. Many high bandwidth signals are repetitive, so the expensive 
high sampling rate is not needed. 
   
In contrast to “Sampling Oscilloscopes,” the ETS technique supports trigger and pre-trigger 
capture and the familiarity, convenience and ease of real-time oscilloscope operation.  Pico’s 
SXRTO technology seamlessly transitions to single event waveform capture at sampling rates at 
and below 500 MS/s into capture memory of 250,000 samples (single channel); particularly 
valuable for the capture of slower system signals and modulation envelopes for example. 
  
This USB controlled instrument is supplied with PicoSample 4 software. The touch compatible 
GUI supports set up of the instrument and presents waveforms, measurements and statistics on 
the user preferred size and format of display.  This includes full support for Hi Resolution 
monitors and projection, for example 4k.  Up to four independent zoomed trace views can be 
used to examine the waveform details.  
 
A wide range of automated and user-configurable signal integrity measurements, mathematics, 
statistical views and limits test facilities are included for validation and trending of pulse and 
timing performance, jitter, RZ & NRZ eye diagrams. Industry-standard communications mask 
tests such as PCIe, GB Ethernet and Serial ATA are included as standard. 
   
For further information, visit www.picotech.com. 
 
 
New Time Domain and Real Time Scan Capabilities in EMI Receiver 

mailto:r.goldberg@ieee.org
http://www.picotech.com/


Keysight Technologies, Inc. has announced the addition of Time Domain Scan (TDS) and Real 
Time Scan (RTS) capabilities to the Keysight N9048B PXE Electromagnetic Interference (EMI) 
receiver and enables real time measurements and diagnostics for faster electromagnetic 
compliance (EMC) certification. 
 
EMC testing requires detailed and exacting methodologies to ensure that all emissions are 
accurately measured. Long test times impact test facility availability and reduce the number of 
devices that can be certified. It's also easy to miss intermittent disturbance signals with 
conventional scan mode since long dwell time is required at each frequency. Keysight's new 
TDS and RTS capabilities in the N9048B PXE EMI receiver enable independent compliance test 
laboratories, as well as in-house self-certification labs, to shorten overall test time and easily 
perform gapless signal capture and analysis, certifying that a product meets regulatory 
compliance standards. 
 
The N9048B PXE EMI receiver, with three frequency ranges up to 26.5 GHz, delivers: 
 

• Leading sensitivity performance which allows detection of small signals close to the 
noise level, common in radiated emissions measurements. 

• Full compliance with CISPR 16-1-1:2015 and MIL-STD-461G (2015), ensuring devices 
comply with worldwide and regional standards. 

• TDS and accelerated TDS capabilities to meet dwell measurement requirements while 
reducing receiver scan and test time from multiple hours to seconds. 

• Full signal visibility, where the RTS provides gapless signal capture and analysis in up to 
350 MHz bandwidth and simultaneously displays the frequency domain, time domain and 
spectrogram, with three EMC detectors. 

 
More information is available at www.keysight.com. 
 
 
Optical Spectrum Analyzer Improves Time-to-market of High-speed Optical Devices 
Anritsu Company introduces the Optical Spectrum Analyzer (OSA) MS9740B that combines 
high-end measurement-sensitivity performance, expanded functionality, compact size, and high-
speed measurement capability. With the MS9740B, design and manufacturing engineers can 
accurately verify and improve time-to-market of 100G/400G optical modules designed into 5G 
and Cloud communications systems. 
 
To improve measurement speed by 50%, Anritsu enhanced the optical receiver bandwidth 
settings of the MS9740B. This design approach significantly improves throughput while 
maintaining high performance. The benchtop OSA has wide dynamic range of >70 dB and 
maximum measurement processing time of 0.35s (sweeping 30-nm wavelength). Optical 
sensitivity is as low as –90 dBm. Accurate side mode suppression ratio (SMSR) measurements 
can be made at 45 dB or more, helping engineers have confidence in their designs. 
 
The MS9740B is designed for high-throughput production environments. It supports multimode 
fiber input and is ideal for manufacturing and evaluating 850-nm band VCSEL modules. Its wide 

http://www.keysight.com/


wavelength range of 600 nm to 1750 nm, however, makes the OSA well suited for evaluating all 
active optical devices.  
 
Verifying high-speed optical devices is simplified with the MS9740B. All measurement modes 
can be easily accessed via intuitive menu screens. Further simplifying device verification, the 
OSA supports all-at-once measurements of key evaluation items, such as optical center 
wavelength, level, OSNR, and spectrum line width, with results displayed on a single screen. 
 
To learn more, visit www.anritsu.com. 
 
 
Integrated Biosensor Module for Mobile Devices 
Designers now have an easier way to deliver both photoplethysmogram (PPG) and 
electrocardiogram (ECG) measurements for health monitoring from a mobile, battery-powered 
device. The new MAX86150 from Maxim Integrated Products, Inc. is a first-of-a kind biosensor 
module, comprised of internal LEDs, photodetectors and an ECG analog front-end (AFE) to 
provide highly accurate, FDA-certifiable PPG and ECG performance in compact, power-saving 
designs, including mobile phones, laptops, tablets and smart speakers. 
 
Delivering synchronized PPG and ECG measurements has been challenging because designers 
have had to utilize two separate biosensors that together consume more board space and power 
than a mobile device can typically afford. In addition, achieving high accuracy in the 
measurements has also been challenging, particularly in cases where sensor sensitivity might be 
impacted by low perfusion levels or dry skin. The MAX86150 overcomes these challenges, 
sampling both PPG and ECG simultaneously to provide the highest sensitivity of pulse transit 
time. To reduce battery drain, the module can be shut down through software with near-zero 
standby current, allowing the power rails to remain powered at all times. The MAX86150 is 
available in a 3.3 mm x 6.6 mm x 1.3 mm, 22-pin optical module. 
 
Features: 

• Long Battery Life: minimizes battery drain with ultra-low shutdown current of 0.7 μA 
typical. Power consumption less than the closest comparable device further extends 
battery life compared to other solutions. 

• Ease of Deployment: its dry electrode operation eliminates the need for gels, fluids and 
sticky or wet pads on other parts of the body to obtain accurate readings. 

• Small Form Factor: the same size as a stand-alone ECG sensor, integrating an ECG 
sensor with an optical PPG sensor saves space and provides much more functionality 
without requiring a third electrode (which other solutions require). 

 
To learn more, visit www.maximintegrated.com/products/MAX86150. 
 
 
New Signal and Spectrum Analyzer Families Perform Up to 44 GHz. 
The R&S FSV3000 is designed to help users set up complex measurements in the simplest and 
fastest way possible. It provides up to 200 MHz analysis bandwidth— enough to capture and 
analyze two 5G NR carriers at once. 

http://www.anritsu.com/
http://www.maximintegrated.com/products/MAX86150


 
The R&S FSVA3000, with up to 400 MHz analysis bandwidth, a high dynamic range and an 
outstanding phase noise of –120 dBc/Hz, delivers performance that was, until recently, reserved 
for high-end instruments. It enables users to perform highly demanding measurement 
applications such as linearizing power amplifiers, capturing short events and characterizing 
frequency agile signals. 
 
Both the R&S FSV3000 and R&S FSVA3000 can measure EVM values better than 1% for a 100 
MHz signal at 28 GHz. Together with the coverage of the 5G NR frequency bands up to 44 GHz, 
this makes the analyzers ideal for analyzing 5G NR signals. 
 
The R&S FSV3000 and the R&S FSVA3000 spectrum analyzers simplify troubleshooting rare 
events and setting up complex measurements. With the event-based action GUI, whenever a 
predetermined event occurs the corresponding action, such as saving a screenshot or I/Q data, is 
performed. 
 
Auto measurements shorten the setup time of the instrument itself. At the press of a button, 
parameters such as center frequency, span and amplitude reference are automatically set based 
on the applied signal, and in the case of a pulse signal, the gate sweep parameters are set.  
 
In scenarios with automated production lines with complex measurements, external computers 
can take over the control of the instruments via SCPI commands.  
 
The R&S FSV3000 and R&S FSVA3000 are designed for high-speed performance in automated 
test systems. Both perfectly interact with cloud-based processing. The optional 10 Gbit/s LAN 
interface enables I/Q data transfer toward the network end even at high sample rates, which is 
required for wideband signal analysis such as for 5G. 
 
For more information, visit www.rohde-schwarz.com/ad/press/fsva3000. 
 
 
Compact Heavy-Duty Stackable Acoustic Test Chamber 
Alfamation announces the ELC-6, an anechoic acoustic test chamber that is one third of the size 
of other solutions. The ELC-6 is used to isolate the device under test (DUT) from the external 
environment to achieve exceptionally accurate testing in high-volume production scenarios. The 
test chamber can internally reproduce the far field condition.   
 
The key benefit of the ELC-6 compared to other similar test chambers is its considerably reduced 
size—around one third of the typical physical size—while providing comparable acoustic 
shielding performance and a high sound insertion loss of typically 40 dB at 1 KHz. Its compact 
dimensions (230 x 280 x130 mm) create new precious space on the factory floor and, 
importantly, enable test chambers to be stacked on top of each other. Depending on the product 
size and application, the chamber can usually host more than one DUT. 1 The ELC-6 chamber is 
designed to test any audio speaker in the 20 Hz to 20 kHz range.  
 

http://www.rohde-schwarz.com/ad/press/fsva3000


The test chamber can be supplied and used in manual, semi-automatic and fully-automatic 
configurations. The manual mode is the simplest, where an operator opens and closes the door as 
required. In the semi-automatic mode, the chamber doors are locked and unlocked automatically, 
while the fully-automatic mode enables the ELC-6's integration into an automated production 
line with robotic loading and unloading of DUTs. 
 
The new ELC-6 is heavy-duty, constructed on a solid cast aluminum base with sound absorbers, 
thus enabling pneumatically-assisted loading and unloading. It includes integrated pass/fail 
LEDs, and a customizable connector panel allowing DUT feed and measurement signals to be 
transmitted in and out, and of course provides connections for microphones. 
 
For more information, please visit www.alfamationglobal.com. 
 
Arbitrary Function Generator 
The Tektronix AFG31000 series with InstaView™ technology is a high-performance AFG with 
built-in waveform generation applications, patented real-time wave monitoring, and a modern 
user interface. With the AFG31000, you can see your measurements quickly and accurately— 
without the need for an additional oscilloscope or probes.  
 
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. 
 
Users 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 you will never lose 
any waveform data. 
 
With optional upgrades you can get: 

• 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. 
 
The 9-inch touchscreen 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 you need more than two channels of waveforms to stimulate your device under test (DUT), 
multi-sync enables you to quickly sync up two or more units.  
 
Find more information at www.tek.com. 

http://www.alfamationglobal.com/
http://www.tek.com/


 
 
 
Battery Cell Surge Tester 
Designed for testing the insulation quality between the positive and negative plates of a lead-acid 
battery cell, the Chroma 19311 applies a high voltage surge/impulse before the electrolyte 
injection process effectively decreasing defective rates in production. Chroma has given the 
surge tester an output voltage that can reach up to 6 kV, has four terminal measurement, and a 
sampling rate of 200 MHz. 
 
The Chroma 19311 is offered in either a single channel (19311) or multi-channel (19311-10) 
unit. The 19311-10 has 10 channels which can test up to 9 battery cells within a single unit. 
Testing up to 24 cells in a sequence can be achieved by connecting the 19311 with an external 
scanner (A190362). 
 
The speed of the multi-cell scanning test is extremely efficient, saving test time. By using a 
resonant waveform to identify insulation quality deficiencies, the 19311 can increase the 
capacity of good units in the production line. 
 
The 19311’s surge test applies a non-destructive low energy impulse voltage to the lead-acid 
battery cell. During the surge test, the lead-acid battery cell resonates with the internal inductor 
in the 19311. The tester then determines if the insulation is defective or not by analyzing the 
resonant waveform or comparing the test waveform with a golden sample waveform. Testing the 
lead-acid battery cell with a high voltage surge before the electrolyte injection checks the 
insulation distance and the insulation quality between the positive and negative plates, 
determines the integrity of the separator between the positive and negative plates, and identifies 
if the positive and negative plates are shorted. 
 
For more information, visit www.chromausa.com. 
 
 
X-Ray Inspection System for Semiconductor Industry 
YXLON International is launching a brand-new range of X-ray inspection systems dedicated to 
the Semiconductor industry. These systems offer advanced automated 2D and 3D inspection of 
bumps and filled vias to locate, identify and measure failures, including non-wetted bumps, 
voiding and misalignments to the highest standard. In terms of resolution these systems are 
among the best on the worldwide market.  
 
The FF70 CL and FF65 CL series are fully automated analysis systems offering ultra-high 
resolution and magnification for the smallest semiconductor defect detection. The brand-new 
range of inspection systems provides automated analysis of TSVs, C4 bumps, 3D packages and 
MEMS at wafer, strip or component level with maximum throughput. Finally, the FF65 IL with 
its integrated loader is designed to meet the needs of volume manufacturing while maintaining 
leading features and benefits. They were developed under collaboration with Nagoya Electric 
Works.  
 

http://www.chromausa.com/


Find more information at www.yxlon.com/home. 
 
 
3D Scanning Laser Tracker 
Hexagon’s Manufacturing Intelligence division introduces the Leica Absolute Tracker ATS600. 
This new product introduces a new concept in metrology-grade laser trackers, with targetless 3D 
scanning possible for the first time, directly from the laser tracker. The ATS600 can scan a 
surface with metrological accuracy from a distance up to 60 meters with no need for targets, 
sprays, reflectors or probes.  
 
Following in the footsteps of the Leica Absolute Scanner LAS-XL that was released in 2017, the 
ATS600 delivers as much accuracy as is needed by targeted metrology applications, with its 
focus more on measurement usability and processing speed. Previously difficult to reach areas 
are simply measured without even the need for tracker repositioning, while surfaces that would 
previously have taken hours to manually scan can now be digitized in minutes. 
 
The system works by identifying a scan area within its field of view and then creating a 
sequentially measured grid of data points that define that surface, with accuracy to within as little 
as 300 microns. Measurement point density is fully customizable, so that users can choose the 
ideal balance between detail and process speed for their specific application. The Leica Absolute 
Tracker ATS600 is unique in delivering this functionality at metrology-grade accuracy and 
alongside easy integration within established metrology workflows— the ATS600 is compatible 
with all major metrology software platforms as has been designed to sit comfortably within a 
wider metrology toolkit. 
 
More information is available at www.hexagonmi.com/en-US/products/laser-tracker-systems. 
 
 
Miniature Triaxial ICP Accelerometers with TEDS 
PCB Piezotronics has released its smallest, 0.47 inch (11.8 mm), ground isolated, miniature 
triaxial cube accelerometers with TEDS (Transducer Electronic Data Sheet).  
 
Models J356A43 / 44 / 45 join the family of miniature triaxial ICP accelerometers with TEDS 
that are ideal for modal and structural analysis, electric automotive NVH, and package testing.  
Available in three ranges, 50 g / 100 g / 500 g, these accelerometers greatly reduce signal noise 
from electrical interference, or poor grounding, as the sensors are electrically isolated from the 
mounting surface.  These accelerometers achieve ground isolation with use of a very thin layer of 
nonconductive glass-filled epoxy and a three-sided titanium shell, achieving excellent 
mechanical coupling without significantly increased weight. 
 
Highlights include: 

• Ground isolation 
• Wide frequency bandwidth 
• Hermetically-sealed titanium housing 

   
Visit www.pcb.com for additional information. 

http://www.yxlon.com/home
http://www.hexagonmi.com/en-US/products/laser-tracker-systems
http://www.pcb.com/


 
 
Compact XYZ Nanopositioning System  
Based on a parallel-kinematic design, with only one lightweight moving platform for all 3 axes, 
PI’s P-616 positioning system is available with high precision and dynamics in a compact 
package. Also known as the NanoCube®, PI claims it is the smallest and lightest system with 
capacitive feedback delivering a travel range of 100 µm in 3 degrees of freedom. 
 
The piezo scanner can be combined with compact motorized micro-positioning stages, such as 
PI’s L-505 miniature stage, to achieve long travel ranges up to 1 inch in a very small package.   
 
The P-616 is operated with PI’s E-727 digital servo piezo controller, which offers the advantage 
of higher linearity, faster settling and scanning speed, and easy access to all motion parameters, 
compared to conventional analog piezo controllers. An all-inclusive software package is 
included: drivers for LabVIEW, dynamic libraries for Windows and Linux, MATLAB. 
Interfaces consist of USB, SPI, RS-232, and analog. Supported functions include Wave 
generator, data recorder, auto zero, and trigger I/O. 
 
The XYZ piezo stage is driven by ceramic-encapsulated preloaded and flexure motion-amplified 
PICMA® piezo actuators that provide better performance and reliability than conventionally 
insulated piezo actuators.  
 
Find more information at www.pi-usa.us/en.  You can also watch a video of how quickly the 
NanoCube performs fiber alignment at www.youtube.com/embed/toFqo5EJOOk?rel=0. 
 

http://www.pi-usa.us/en
http://www.youtube.com/embed/toFqo5EJOOk?rel=0

