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Over 40% of UK graduates fail to get a graduate-level job after 

leaving university, according to research by Intern Tech, a UK-

based organisation that creates bespoke, international and national 

internships for young adults. 

University students fi nding suitable placement is so poor that 

over fi ve million of them regret the time and money spent on their 

degree. Some 48% of UK graduates don’t know how to secure the 

country’s most sought-after jobs within the technology sector and 

other industries.

Nearly 30% of the survey participants believe their degree courses 

are outdated in the present-day job market, and some 45% say 

internships and work placements have been more valuable to them 

in their professional life than degrees. The fi ndings come at a time 

when 93% of UK technology fi rms complain of a shortage of skilled 

workers, holding their businesses back.

Over a third (35%) of the university graduates surveyed have paid 

for the training required for further qualifi cations in the skills they 

need to pursue their chosen jobs, leaving them with a post-course 

average debt of £44,000.
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“                The survey highlights the 

immense value of internships, which must 

be encouraged

UK UNIVERSITIES FAIL 
TECH BUSINESSES, 
RESEARCH SHOWS

 

Areas Of Concern

One main area of concern listed in the research is the lack of 

knowledge and understanding surrounding the UK’s technology 

jobs. When presented with a list of the country’s most sought-

after roles in the tech industry – such as data scientist, cyber 

security specialist and app developer – nearly half of graduates 

said they don’t know what these jobs entail or how to secure 

one.  

“The research has illustrated that universities are failing to 

equip graduates with the skills and experience they need in 

the professional world. Consequently, a vast number of degree 

holders in the UK are left regretting the debt they have been 

burdened with from university as they are still forced to take jobs 

below graduate-level or must complete further qualifi cations 

to get ahead. Meanwhile, the country’s innovative high-growth 

companies are being held back by an inability to fi nd the skilled 

workers they need – clearly something must be done,” said 

Aaron Wilson, Managing Director of Intern Tech.

“In the Spring Budget the UK government signalled its intent 

to address the skills gap through T-level qualifi cations and 

additional funding for STEM subjects. However, this survey 

highlights the immense value of internships, which must be 

encouraged – they provide young people with vital insight and 

experience into the jobs and industries they wish to work in.” 

“With university education criticised as outdated, it is 

essential that students and graduates are encouraged to get 

hands-on work experience, in turn enabling companies to fi nd 

potential employees with the culture, attitude and core skills 

they require,” added Wilson. 
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The UK government announced an additional 

£500m in funding to science, technology and 

innovation in its spring budget. Particular 

support will go toward electric vehicles, robotics 

TECHNOLOGY FIRMS MUST RESIST HYPE AS THE 
UK GOVERNMENT ANNOUNCES £500M INVESTMENT

and artificial intelligence (AI), but investment 

will also include 5G mobile technology and 

broadband networks.

“It’s fantastic to see this recognition that 

POWER DISTRIBUTIONENCLOSURES CLIMATE CONTROL

 Superior quality

 Extensive size range

 Comprehensive product options

 Instant availability

 Competitive pricing

Box smarter with Rittal

technologies such as robotics and AI are essential 

components of the UK’s economy,” said Ben 

Boswell, UK and Ireland Director of World Wide 

Technology. “But since it’s such an exciting time 

in the market with this extra investment, there 

is an associated risk that certain technologies 

can become overhyped. Businesses trying to take 

advantage of multiple new technologies can end 

up leaping without looking.”

Boswell encourages decision makers to 

think hard about the full process of technology 

integration from idea to outcome, which can 

easily be neglected in the race against time, 

to ensure the UK is at the forefront of global 

innovation and competitiveness. 

“The problems that consumers and businesses 

are trying to solve must be at the heart of new 

technologies,” said Boswell. “We must ensure 

that heady days like this one, when the industry 

is enjoying the prospect of such investment, 

lead to outcomes that deliver real value for the 

country.”

World Wide Technology (WWT) is a solution 

provider with more than $9bn annual revenues, 

developing innovative technology and supply-

chain solutions for large public and private 

organisations worldwide.
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Researchers in the US have developed a 

protocol for a highly sensitive and compact 

gyroscope, capable of measuring very small 

changes in rotation. The design could form 

part of an inertial navigation system and offer 

directional information in the absence of GPS 

signals. 

The proposed detection boost arises from 

the use of matter waves supported by an ion 

trap, but the operating principle is similar to 

fibre-optic gyroscopes available today. Rotation 

is detected as a shift in the interference 

pattern generated inside the device. 

“The matter wave will make many repeated 

round trips in the ion trap, just like the light 

waves in a coil of fibre,” said Wes Campbell of 

UCLA. “This is the key to shrinking down the 

device size.”

Matter waves – a description referring to 

the wave-like behaviour of atoms and other 

charged particles – allow extremely precise 

measurements of rotation, but typically only 

when the interferometer track is spread over 

a relatively large area. 

DISRUPTIVE 
ARCHITECTURAL 
BREAKTHROUGH 
FOR 5G UNVEILED

MATTER WAVE GYROSCOPE COULD 
OFFER PRECISE DIRECTION IN 
ABSENCE OF A GPS SIGNAL

Xilinx has made a 5G wireless breakthrough by 

integrating RF-class analogue technology into its 16nm 

All Programmable MPSoCs. The new All Programmable 

RFSoCs eliminate data converters, providing a reduction 

of 50-75% in power consumption and footprint, suitable 

for 5G massive-MIMO and millimetre-wave wireless 

backhaul applications.

“Integrating RF signal processing into All 

Programmable SoCs enables our customers to 

dramatically change their systems’ architectures,” said 

Liam Madden, Corporate VP at Xilinx.

The integrated 16nm-based RF data conversion 

technology includes direct RF sampling for simplifi ed 

analogue design and greater accuracy; 12-bit ADCs at 

up to 4GSPS, with high channel-count and digital down-

conversion; and 14-bit DACs that run at up to 6.4GSPS, 

also with high channel-count, with digital up-conversion.

“The shift to FinFET technology blends high 

integration density with improvements in analogue 

device performance characteristics,” said Boris Murmann, 

Professor of Electrical Engineering at Stanford University. 

“This enables the integration of leading-edge analogue/

RF macros using a digitally-assisted analogue design 

approach.” 

IT INFRASTRUCTURE SOFTWARE & SERVICES

www.rittal.co.uk

What’s more, while gyroscopes based 

on photons (light) can have paths that 

loop around many times, there are fewer 

ways to achieve this with matter waves. 

But thanks to the use of an ion trap, which 

allows particles to bounce repeatedly 

back and forth, the scientists believe the 

concept could be made to fit inside vehicles, 

spacecraft and other systems. 
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ll studies, which have been collected worldwide, show 

due to human error, misbehavior or misjudgment by 
the vehicle drivers. At an early stage passive safety 
devices such as safety belt and airbag were introduced 
to at least minimize the impact of accidents to the 

occupants, but their capabilities are limited. Therefore, the 
automotive industry was looking for new ways to minimize the 
number and severity of driving errors. As a result driver assistance 
systems to assist the driver with the safety aspects – for himself 

Next to this, ADAS is supposed to enhance the driving comfort for 

as the environmental balance.
Renesas has declared that ADAS and AD, as a next step, is a 

key focus segment within the automotive market. ADAS and AD 
applications need high-end computing power of SOCs (System 
on Chips) to analyse the car’s surroundings and for cognitive 
computing, as well as high-performance control functions running 
on MCUs to steer the car safely and comfortably. 

Renesas has been in the last decades the globally leading MCU 
and SOC supplier to the automotive segment. In 2016, Renesas 
shipped over 1 billion of those processing engines, with a high 
quality rate of less than 0.1ppm, serving nearly all key automotive 

Renesas. To better support this globally, Renesas inaugurated the 

solution platform. 
Renesas autonomy combines the best of SOCs and MCUs with 

software and hardware solutions of Renesas and its ecosystem 
– not just for today’s ADAS applications, but also for future 
autonomous driving solutions.

Key segments covered by Renesas autonomy initially are 
cameras and radar for sensing, cognitive for sensor fusion and 
decision making and V2x for communication.

Most advanced driver assistance systems assist the driver in his 
driving task by informing him or warning him, in some cases they 
are actively interfering in driving. But the next steps are already in 
development or in research. Already today, not only piloted driving 
on motorways is in discussion, but there has been running test 
drives for some time. And even if the piloted driving in the city is 
much more complex than on the motorway, the industry is also 
already working on it. The long-term goal of all these development 

handle all situations automatically and a driver is concentrating on 
something else.

In comparison to other sensor systems such as camera, 
ultrasound or LIDAR, radar sensors have some decisive 
advantages: radar sensors can measure precisely distances, speed 
and angles and easily detect multiple targets, e.g. vehicles, or 
persons, and track their movement. Typical Radar applications are 

and automated emergency braking.
Adding those features will help the driver in having a safer and 

more comfortable journey. With increased market acceptance 
for driver assistance systems and autonomous drive evolving, car 

their cars by enabling future driver assistance functions or 
gain higher ratings in public programmes such as the New Car 
Assessment Programs. The requirements for radar sensors in 
terms of range resolution, separation of objects and precision in 
measurement of velocity are also evolving.

While optical systems, such as infrared, LIDAR or camera, 
rely on good viewing conditions, radar sensors are more or 

RENESAS AUTONOMYTM – 
THE OPEN PLATFORM FOR AUTOMATED DRIVING

A



www.electronicsworld.co.uk

SPONSORED FEATURE  09

electromagnetic waves to detect objects - almost unrestrained 
by darkness, rain, snow, fog or dirt. Also fast changing light 
conditions, e.g. when traveling through a tunnel, are not an 
obstacle for radar systems. Moreover it is possible to mount radar 
sensors behind EM-transparent material such as bumpers or 
holographic car logos. 

Renesas Radar Offer

of 32-bit single-chip microcontroller with multiple CPUs, Code 
Flash, Data Flash and RAM. For the Radar function it incorporates 
a DSP toolkit (DSPSS) with additional RAM and has a high 

functional safety standard required in the automotive applications 
(ISO26262).

for improved radar signal processing performance and increased 
sensing accuracy. The optimized DSP allows the system developers 

algorithms such as fast fourier transforms (FFTs), beamforming, 
windowing, channel calibration, peak search, at high speed 

developed a DSP math library for automotive 
radar sensors to support system developers 
in their algorithm development.

Renesas low-power technology and 

is developed using Renesas’ world leading 

technology, which has a proven track record 
in terms of re-write cycles, the industry’s 
fastest random access operation speeds and 
high reliability. It also has the merit of low 
power consumption as the transistors are 
smaller lowering parasitic capacitances. The 

advantage of SG-MONOS is the high 
reliability, because the charge trapping cells 
keep the charge even with oxide defects. This 
enabled the company to achieve zero defects 
though more than 700 million devices were 

temperature requirements in the industry 

brings advantage to the system designer by 

space and better real time behavior.

architecture with two 7-stage integer pipelines, 

technology. By incorporating a large 2MB 

such as range and velocity FFTs, digital beam 
forming, constant false alarm rate (CFAR) and 
peak detection.

simulation models and detailed performance 

necessary interfaces such as MIPI CSI2 and 
Aurora.

customers under Renesas autonomy platform, 
with the promise that the customer can decide 
what the future of driving will look like, using 
Renesas’ solution for Radar. 
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s mentioned in the previous column, after 
attending the recent Embedded World 
show in Nuremberg, I returned home with 
the stronger than ever before impression 
that “software was eating the (embedded) 
world!”.

The last few weeks I have been thinking 
about this, wondering if it was time to re-

consider how microcontrollers are being designed today and 
how to present them to a new, growing group: the software 
developers.

Ubiquitous

Microcontrollers are simply found everywhere, so we can’t 
expect only (electronic) engineers to support the embedded 
development projects. We must acknowledge and embrace the 
much larger group of developers that exists, one that comes 

science graduates to the (often self-taught) Javascript/web 
developers. Hobbyists, hackers and DYI project makers are a 
part of the embedded world and use the same tools available to 
the embedded community, but perhaps without the complexity 
or the steep learning curves that go with them. I am referring to 
the proliferation of communities such as that of the Arduino.

Software Explosion

There’s a school of thought that if embedded software is too 
hard, more software will help. 

“More layers of abstraction (indirection) can help us solve any 

Science. 
Unfortunately, the result can be million lines of code (Linux) 

executed at blazing speed (1GHz) on a 64-bit processor, only 

Opener/).
I love the little board, but when it comes to controlling things 

in real time, all those layers of “indirection” get in the way. To get 
things done, they all end up bowing to “truer” embedded control 
solutions by means of ‘hats’ or ‘shields’, incorporating a leaner 
and inevitably harder solution, and often including a humble 8-bit 
microcontroller (https://www.raspberrypi.org/documentation/
hardware/sense-hat/)!

New Perspective On Choosing Hardware

So, if the supremacy of software is inevitable, let’s acknowledge 
it and let’s see how modern microcontroller technology can best 
serve it. 

What kind of hardware features would we recommend to new 
software developers to keep those many layers of abstraction to a 
minimum? 

Below is my proposed list, next to some of the features 
that I have seen implemented in more recent microcontroller 
generations.

Pin Assignments

more than discovering the complexity behind a microcontroller’s 
pin-assignment table. The more powerful the microcontroller 
(more peripherals), the more complex the problem becomes of 
selecting the right pin for a given function. 

This is an easy one: I’d suggest looking for microcontrollers 
any digital I/O 

on any pin.

RB6PPS = PPS_FN_UART1_TX; // RB6 <- UART1:TX1 
output

U1RXPPSbits.U1RXPPS = PPS_PIN_RB7; // UART1:RX1 
<- RB7 input

Listing 1: Assigning two I/Os to the serial port (UART) of a PIC18F25K42

A

Recommendations 
for the new 
(embedded) 
software developer

BY LUCIO DI JASIO, MCU8 BUSINESS DEVELOPMENT 

MANAGER AT MICROCHIP TECHNOLOGY



www.electronicsworld.co.uk

 REGULAR COLUMN: MCUs  11

Analogue Pin Assignment

Similarly, correctly identifying pins available as analogue 
inputs can be a problem. As an example, in the early Arduino 
days, only a small selection of pins (5) was available, clearly 
partitioned on the board. This limitation has mostly been 
removed in recent years and, today, most new microcontroller 

Figure 1 shows how as many as 24 out of the 25 I/O pins of 

inputs (ANx row).

so for op-amps’ inputs and more delicate analogue features (Vref, 
analogue comparators, etc.).

A/D And D/A

In the analogue world, handling analogue inputs and outputs 

single “sample” requires a complex state machine and precise 
timing of events handled in software. 

“computation”. This is the ability of the peripheral to perform 
not only automatic, precisely-timed sampling of analogue 
inputs, but also to pre-process the data, automatically extracting 

 
Programmable Logic

Often, the time-critical path of an embedded application can 

is a small set of precious events (input signals, faults) that 
must be processed very quickly to avoid any consequences. The 
typical software developer will resort to demanding a faster 
processor, but that can be a trap. Faster processors come with 
higher power consumption and cost. A better solution is to 

functions (code) into nanosecond-fast digital logic without 

low-cost 8- and 32-bit microcontrollers today.

Re-Arranging Internal Peripherals Connections 

Similarly, at times, the software developer is confronted with 

employed to “patch-up” things and make the best of what 
is available among the limited resources of an embedded 

to re-wire the internal peripheral set available to create a better 
hardware match to the problem at hand. This capability is 
found in the most recent microcontroller families featuring the 

System. 

Robustness

The smaller the geometry and the larger the number of gates 
available, the more delicate/susceptible the device appears 
to be. In the fastest processors, preferred by the software 
developers, internal power supply voltages drop to the sub-volt 
range and with that goes the ability to control directly high 
input/output voltages and currents. 

But larger geometries have not been abandoned, though. 
Small microcontrollers are not only naturally more robust, but 

which simply take the pain out of securing the application to run 
the correct code and be properly reset if needed.

Speed Vs Low Power 

It is interesting to note how the world of embedded applications 

and the level of granularity in controlling power. Look for 

Figure 1: I/O selection grid for the PIC16F18855
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peripherals, and DOZE modes, where the processor can be made 
to run slower for intervals of time while its peripherals work 
at nominal speed, only to speed up again, automatically, when 
needed. 

 CPUDOZE = DOZE_1_16;   
   // set DOZE ratio to 1:16

 CPUDOZEbits.DOI = ENABLE;  
   // interrupts at full speed 

 CPUDOZEbits.DOZEN = ENABLE;  
   // enable DOZE mode

Listing 2: Configuring a PIC16F15355 for DOZE mode

Assisted Configuration 

All the suggestions discussed here would be wasted if the 
software developer needs to consult datasheets that run 
to the thousands of pages for each new device, and keep 
getting longer and more complex.

It is true here that software can, and successfully 

that of all its peripherals into minutes of interactive 

presented in this column were not derived from the device 

GUI, a code that was generated automatically after a few 
clicks of a mouse. 

Figure 2: An ADCC adds 16-bit computation and thresholding

Figure 3: A configurable logic cell (CLC) can perform logic functions in nanoseconds
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he use of technology in healthcare continues 
to grow, especially with each new generation 
of fast, low-power and low-cost processors. 
In cardiovascular applications, measurement 
of heart rate and pulse oximetry are two 
important parameters. 

decreased sodium levels increase the heart rate. Each person has 

with age or illness.

Heart Rate Measurement

More accurate methods use electronic techniques, including 

UK hospitals and clinics use integrated medical devices 
with large displays to measure several parameters, including 

temperature. But, these are way too expensive for individual use.

display various parameters, such as the average, maximum and 
minimum rates over a given period, and so on.

Measurement Details

Most heart rate measurement devices use optical sensors, placed 

counted as a pulse. 

T

Heart rate 
monitoring
BY DR DOGAN IBRAHIM, PROFESSOR AT THE NEAR EAST UNIVERSITY, CYPRUS

Figure 1: Transmittance method Figure 2: Reflectance method
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Heart rate = 60 x N / T

the period in seconds.

Commercially Available Devices

devices, most in the form of wristwatches or smartphone apps; 

trainer; it measures the average and maximum heart rates, as 
well as the heart rate as percentage of the maximum, and the 

and sleep monitoring device, as well as a personal trainer, step 
and calorie counter and smart alarm generator.

chest strap.

as a step and calorie counter, sleep monitor and an electronic 
reminder.

Heart-Rate Measuring Device Design 

The Hardware

external crystal for timing.

PIN NO    SIGNAL   
2   RST   
7   +3.3V   
8   GND   
9   GND   
10   +5V   
11   SCL (I2C)  
12   SDA (I2C)  
15   RDY  

The Software

Figure 3: Some commercially available heart-rate monitoring devices
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 #include “heartrate_3.h”
// LCD pinout settings
sbit LCD_RS at RD4_bit;
sbit LCD_EN at RD5_bit; 
sbit LCD_D7 at RD3_bit;
sbit LCD_D6 at RD2_bit;
sbit LCD_D5 at RD1_bit;
sbit LCD_D4 at RD0_bit;
// LCD pin direction
sbit LCD_RS_Direction at TRISD4_bit;
sbit LCD_EN_Direction at TRISD5_bit;
sbit LCD_D7_Direction at TRISD3_bit;
sbit LCD_D6_Direction at TRISD2_bit;
sbit LCD_D5_Direction at TRISD1_bit;
sbit LCD_D4_Direction at TRISD0_bit;
// Heart rate sensor pins

16  REGULAR COLUMN: EMBEDDED DESIGN

Figure 4: Block diagram of the example system

Figure 5: Circuit diagram of the heart rate 3 Click board
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Figure 6: Circuit diagram of the system

void main() 
{
 ANSELB = 0; // Set ports as digital
 ANSELC = 0;
 ANSELD = 0;
 ANSELE = 0;
 Setup();  // Initialize heart rate sensor
 Init_ExtInt();  // Initialize external 
interrupt

 while(1)
 {

 {
 statHRMAlgo( hr3_get_led1_amb1_val() );

 }
 rate = hr3_get_heartrate();   // Get heart 
rate
 IntToStr(rate, Text);   // Convert to string
 LCD_Out(1,1, Text);   // Display heart rate
 }
}

Listing 1: System program 

sbit RST at RE1_bit;
sbit RST_DIR at TRISE1_bit;

char Text[7];

char timer_count = 0;
uint16_t rate = 0;
//
// This function initializes the heart rate click
//
void Setup()
{
 dynamic_modes_t dynamic;
 uint8_t address = 0x58;
 LCD_Init();
 dynamic.transmit = trans_dis;
 dynamic.curr_range = led_double;
 dynamic.adc_power = adc_on;
 dynamic.clk_mode = osc_mode;

 dynamic.afe_rx_mode = afe_rx_normal;
 dynamic.afe_mode = afe_normal;
 
 LCD_Init();  // Initialize LCD
 RST_DIR = 0;   // Toggle RESET pin
 RST = 0;
 Delay_Ms(50);
 RST = 1;
 I2C1_Init(100000);  // Initialize I2C library
 Delay_Ms(150);
 hr3_init(address, &dynamic);  // initialize Heart 
rate click
 initStatHRM();   // Initializes values to 0
}

void Init_ExtInt() // Setup external interrupt
{ 
 GIEL_bit = 1;
 INT0IF_bit = 0;
 INT0IE_bit = 1;
 GIE_bit = 1;
}

void interrupt()  // External interrupt service 
routine
{
 INT0IF_bit = 0;

}
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o far, this series has examined techniques 
and devices for implementing the functions 
of an embedded vision (EV) system. This 
article will describe tools and techniques to 
ensure the system meets applicable safety 
and security requirements. 

A suitable design methodology should 
include risk assessment to understand the likelihood of technical 
failure, accident or incorrect operation, and the possible 
consequences. Medical imaging equipment, industrial vision 
systems and automotive applications such as the Advanced 
Driver Assistance System (ADAS) typically require formalised 
assessment, referencing standards such as ISO 14971 for medical 
systems. In any case, teams should be able to demonstrate that 
safety has been given due consideration. 

The results of risk assessment may call for functional safety 
measures, active systems designed to prevent dangerous failures. 
The IEC 61508 series are general international standards 
governing electrical/electronic and programmable functional-

include ISO 26262 for automotive applications, IEC 62061 for 

several safety integrity or assurance levels according to the 
time to failure of the safety system; the longest time to failure 
represents the highest safety assurance. 

Safety-related design decisions can be evaluated and 
documented by following an engineering lifecycle and agreed 
standards. The engineering life cycle (Figure 1) will be 

required. Within this life cycle, the engineering review gates, 

these reviews, independent technical experts will examine 
requirements, designs, technical reports and test results to allow 
the design to progress to the next stage, or demand further work 
to achieve the desired standard of evidence.

validation process at every level, to gain the body of evidence 
to achieve compliance with the applicable standard. This may 

S

Designing safety 
and security into 
an embedded 
vision system

BY GILES PECKHAM AND ADAM TAYLOR OF XILINX

Figure 1: Example of the delivery 
and engineering life cycle
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require testing of the EV system across environmental 
operating ranges, dynamic vibration and shock. Accelerated 

operating life of the system can be achieved. 

Security-Conscious Design

As far as security is concerned, the high-level issues 
engineers deal with include the following:

 Competitors reverse-engineering the design;

 Unauthorised access to data within the design;
  Unauthorised control or manipulation of the end 
application;
There are several ways to address these challenges. 

Access to the design and manufacturing files can be 
controlled. Encrypting bit streams can prevent spoofing 
attacks or theft of data by eavesdropping. The physical 
design can be protected by limiting access to JTAG ports in 
the final product, and by implementing software security 
measures depending on the architecture of the device 
chosen. 

The heart of any EV system is the image-processing 
pipeline, which combines high-bandwidth processing with 
supervisory and control capability. By enabling a more 
tightly-integrated architecture than is achieved using a 
processor and logic implemented in a separate FPGA, the 
All Programmable Zynq-7000 not only allows for a better 
SWaP-C solution (discussed in part 2 of this series), but 
also provides for a more secure system because data passing 
between the processor and logic fabric is not presented at 
external pins where it can be intercepted or monitored. 

Moreover, the Zynq device provides an embedded security 

A three-stage process can be used within the Processor 

System (PS) and the Programmable Logic (PL) to secure the system 
partitions. This comprises a Hashed Message Authentication Code 
(HMAC), Advanced Encryption Standard (AES) decryption and 
RSA Authentication. Both the AES and HMAC use 256-bit private 
keys while the RSA uses 2048-bit keys. The security architecture 
of the Zynq device also allows for JTAG access to be enabled or 
disabled. 

memory location.

Creating A Trusted Environment

Once the device is successfully up and running, ARM TrustZone 
hardware-based security supported in the Zynq device can be 
used to divide the system into secure and non-secure worlds. 
TrustZone technology implements secure and non-secure virtual 
cores on the Cortex-A9 processor, and encompasses memory, 
L2 cache, software, bus transactions, interrupts and peripherals. 
Hardware logic partitions the secure and non-secure worlds, and 
a software-based secure monitor manages switching between 
the two. This creates a Trusted Execution Environment (TEE) 
comprising TrustZone-based hardware isolation, trusted boot and 
a trusted OS. Applications that need to be trusted can be run in 
the TEE. 

When it comes to implementing the image-processing pipeline 
within the All Programmable Zynq-7000 programmable logic 
fabric, TrustZone can also be used to provide secure or non-
secure access to IP cores embedded in the fabric. These may be 
either custom-developed modules or from the IP library. Securing 
access to critical aspects of the image-processing chain helps 
prevent unauthorised changes to the configuration. 

Figure 2: All Programmable 
Zynq-7000 Secure Boot and 
TrustZone implementation
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Isolation Design Flow

Some safety and security implementations, such as IEC61508, 
may require certain elements of the system to be isolated 
from each other. This may be needed to achieve modular 
redundancy or to support different safety areas and test 
functions. Xilinx’s Isolation Design Flow (IDF) helps designers 
enforce physical separation between the identified zones 
(Figure 3). This is supported for the Zynq device when used 
with Vivado Design Suite.

The IDF is similar to the conventional Zynq design flow, 
and enables users to implement a secure or safety-critical 
solution using familiar design techniques and coding styles. 
Engineers should, however, consider floor planning earlier in 
the design project to ensure proper isolation of elements such 
as logic, routing and I/O buffers. One important difference 
in the development flow is that partitions are used to isolate 
functions, which can simplify modification of isolated 
partitions when design changes are needed. 

To implement the design, several device and tool-specific 
implementations are available. The end application and overall 
engineering management plan will help determine which of 
these techniques should be used: 

  Use of Error Detecting and Correcting (EDAC) codes 

on memories. If necessary, this can be combined with a 
scrubbing function which periodically reads and corrects the 
data in memory.

  Exploiting the Hamming difference when defining control 
words. Increasing the Hamming distance between command 
words while requiring more bits to implement can help with 
the reliability of the design. 

  For critical commands use the “arm and fire” approach 
which requires two separate commands to action critical 
functions. 

  Use of EDAC codes on external communication interfaces.
  Built-In Test (BIT) capability. The Zynq XADC can support 

BIT by monitoring the device voltages and temperatures, as 
well as by capturing external signals.

 
Essential Management Plan

Identifying the applicable safety standards and establishing a 
suitable engineering management plan are essential to ensure 
the product achieves the required certifications. Important 
components, tools and development methodologies are 
available to designers of all programmable SoC devices, to 
help achieve the required standards for functional safety and 
security. 

Figure 3: IDF enforced policy for a safety-critical FPGA



SINCE

1961

POWER
DISTRIBUTION
UNITS

CELEBRATING 55 YEARS
OF BRITISH MANUFACTURING
CELEBRATING 55 YEARS
OF BRITISH MANUFACTURING

www.olsondirect.co.uk+44 (0)20 8905 7273 sales@olson.co.uk

YOU CAN NOW PURCHASE OUR PRODUCTS ONLINE

olsondirect.co.uk



22  DISPLAYS

June 2017

R
Vaccine Storage Information
Changes to legislation around vaccines in the US are a perfect 
example of where a tag with a display would be useful. The 
new legislation requires direct visual access to detailed storage 
temperature information for vaccines, every 24 hours, in 
order to track changes in refrigeration that could damage the 
efficacy of the vaccine.

It doesn’t take much imagination to come up with a 
solution: a wireless tag with a built-in display. This would 
enable people to instantly view the relevant information, as 
well as send data to and receive data from the tag using RFID/
NFC. So far, however, this has proved almost impossible. If 
designers are to change that, they need to change a key part of 
their strategy.

Power Consumption
Traditional TFT LCDs are inherently power-hungry for 
two main reasons. First, they require a backlight to make 
the image on the screen visible, and, second, they need 

BY SCOTT SOONG, CEO OF PERVASIVE DISPLAYS

E-PAPER AND RFID/NFC – 
A PERFECT PARTNERSHIP TO REVOLUTIONSE 
MEDICAL LOGISTICS

adio frequency identification (RFID) and near-
field communications (NFC) have revolutionised 
the logistics field. Wireless tags using these 
technologies can track individual items of stock 
and reduce fulfilment errors. 
    But, there are some logistics applications 

where these tags haven’t been as widely adopted as in other 
markets; in these cases, paper labels and barcodes remain the 
preferred tracking media. 
    One major sticking point for wireless tag adoption has been 
the demand for scannable barcodes in some applications, 
alongside detailed information that can easily be read and 
edited. With an RFID/NFC tag, additional equipment is 
necessary to read the data. There have been attempts to 
engineer wireless tags with such capabilities, but the main 
roadblock has been excessive power consumption. This is 
likely to change however, since increased demand for human-
readable and human-writable wireless tags is such that efforts 
are on-going to overcome the power problem. 
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constant refreshing, usually fifty or sixty times per second. 
Both operations vastly increase the power the display 
requires, making TFT LCDs unsuitable for power-limited 
applications. 

An answer may be e-paper displays (EPDs), a technology 
growing in popularity, widely seen in e-book readers. EPDs 
don’t require backlighting, and they need 
refreshing only when the displayed data 
changes. While the displayed information 
remains the same, there’s no need to refresh 
and, hence, no power use. This allows an 
EPD to run for several years on a single 
coin-cell battery, compared to a TFT display 
which would use hundreds of similar 
batteries in the same time. 

In fact, for many applications, EPD uses so 
little energy that solutions built around the 
technology can often be implemented using 
energy harvested from the environment. This extremely 
low power usage means designers can include displays in 
applications where TFT technology would otherwise rule 
them out.

An EPD implementation for the vaccine example would 
enable a worker to check the status of the drug without 
using specialised equipment, since data can be read from a 
wireless tag without a display. 

EPD Technology Workings
EPD technology uses two arrays of electrodes to operate. 
The top array is transparent. The ‘pixels’ in the display 
are micro-capsules between the two electrode arrays. To 
maximise the display’s resolution, the micro-capsules can 

be as small as 0.2mm in diameter. 
Each micro-capsule contains spherical pigment 

particles that are electrically charged, the white 
positively charged and the black negatively charged. 

If the transparent electrode on the top layer of the 
display goes negative, it will attract the positively-

charged white particles to the top 
and that part of the display will show 
white. Conversely, if the top electrode 
is positive, then the negatively-charged 
black particles will rise into view. By 
manipulating voltages across the array, 
text and images can be displayed, 
including various shades of grey. 

Moreover, because ambient light 
reflects off physical pigment particles, 
the contents of an EPD remain readable 
in bright sunlight, unlike a TFT display. 

Because of the way they are built, and especially since 
they don’t need backlight, EPDs are thinner and lighter. 
It is also possible to manufacture flexible EPDs.

EPDs In Healthcare 
Aside from the vaccine example, there are many other 
healthcare applications where EPDs can be valuable, 
especially when used with wireless technology. For 
example, combining an EPD with a wireless location-
tracking module would enable hospital staff to identify 
and locate a patient, know where the patient should be 
taken and what treatment has been prescribed. 

The same combination of technologies can also be 
used to track other items that move around the hospital, 
such as transplant organs. By knowing where a patient, 
organ or other item is, medical staff can ensure they’re 
ready when things arrive. The EPD can then be used to 
positively confirm the patient’s identity, as well as any 
specific instructions. 

Healthcare facilities also typically own expensive lab 
and test equipment. A good asset-management system, 
based around EPDs and wireless tags, would help ensure 
equipment is where should be, and enable users to check 
its calibration and maintenance status. To safeguard 
equipment records, you could restrict some personnel 
the ability to update information on the EPD. 

Of course, there is an installation cost to consider 
when implementing an asset-management system, 
like the one outlined here. However, since the system 
is designed to prevent scenarios like incorrect patient 
identification, incidents can have a heavy financial 
impact on hospitals in legal fees, payouts to claimants, 
and so on. Therefore, the benefits of better tracking 
and managing patients, equipment and medication will 
quickly outweigh the initial investment. 

Figure 1: How e-paper works

“                   Increasing 

demand for human-readable 

and human-writable wireless 

tags is such that efforts are 

on-going to overcome the 

power problem
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ECG Systems
There are many ECG systems on the market, but here we 
introduce a design very small in size (5cm x 5cm), low in 
price (the $200-250 range), yet with a significantly large 
measurement bandwith.

ECG measurement systems typically use op-amps; however, 
we found that current conveyors (CCII) show greater linearity, 
input voltage range and frequency performance and are, 
therefore, very suited to this application. In fact, designs with 
CCII+ structure (the positive type) are already widespread in 
amplifier, integrator, filter and differentiation circuits.

A CCII+ has two inputs (x, y) and an output. It can be designed 
with a BC237 – an NPN epitaxial silicon transistor for switching, 

monolithic op-amp. 
In our study, the ECG circuit includes low-pass, high-pass 

and inverting amplifier sections, and then it is realised with a 

out is the output. 

high-pass filter when V2 is zero, or band-pass filter when 

of the ECG circuits with and without CCII+ structures in 
this study, as well as findings of previous studies and their 

Figure 1: Redesign of an ECG circuit with CCII+ structures

BY ÜKRÜ KITI  FROM SAKARYA UNIVERSITY, AND RÜ TÜ GÜNTÜRKÜN AND HASBI APAYDIN 

FROM DUMLUPINAR UNIVERSITY IN TURKEY

ECG CIRCUIT REDESIGN BASED 
ON CCII+ STRUCTURES

lectrocardiogram (ECG) measurements are 
typically used to detect heart and brain disorders. 
Since the heart and the brain emit electric signals, 
these can be picked up by an ECG; however, their 
low strength requires amplification to at least 
millivolt levels and filtering to remove noise. 

At The Heart
The heart consists of four chambers, operating in a double 
circulatory system, where the right ventricle pumps blood 
into the pulmonary circulation of the lungs, and the left 
ventricle pumps blood into the systemic circulation through 
the aorta to the rest of the body. The signals the ECG system 
picks up are complex waves, representing to the trained eye 
each stage of the heart’s operation. 

Each cardiac cycle forms three important ECG waveforms – 
the so-called P, QRS and T. The P wave represents relaxation 
of the atrium; typically, atrial disorders show in this wave. 

The QRS wave represents relaxation of the heart’s 
ventricle, so, ventricular disorders show here; this is also the 
waveform that confirms a heart attack.

The T wave represents contraction of the ventricle. It’s 
typically used to identify hypopotassemia (lack of potassium 
in the blood) and hypocalcemia (lack of calcium in the blood).
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characteristics. As shown in Table 2, CCII+ based ECG circuits 
have an advantage over other circuits, in terms of CMRR 
ratio, frequency range, gain and ease of implementation. 
While there is more interference in non-CCII+ based ECG 

Figure 2: Instrumentation amplifier circuit realised with 
a CCII+ circuitTable 1: CCII+ filter options

Table 2: ECG circuits comparison

measurements, such noise is reduced to a minimum in CCII+ 
based circuits, and ECG measurements can be made more 
accurately. In addition, this circuit can work from a single 5V 
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T
Magnetic Resonance Imaging

Figure 1: MRI scanner

Figure 2: (a) A single slice from the coronal axis and a 3D model 
of all coronal slices; (b) A single slice from the sagittal axis and 
a 3D model of all sagittal slices; (c) A single slice from the axial 
axis and a 3D model of all axial slices − all created by the MRIcro 
program

OLD AGE BRINGS NEUROLOGICAL DISEASES SUCH AS ALZEHEIMER’S AND PARKINSON’S. NEW TOOLS ARE 

BADLY NEEDED FOR THEIR EARLY DETECTION AND TREATMENT. MUHAMMET ÜSAME ÖZIÇ AND  

SERAL ÖZ EN FROM SELCUK UNIVERSITY IN KONYA, TURKEY, PRESENT A NEW ANALYTICAL MODEL

3D ELECTRONIC BRAIN ATLAS 
MODEL FOR THE DETECTION OF 
NEUROLOGICAL DISORDERS
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Alzheimer’s Disease

Brain Regions 

  Frontal lobe:
   Parietal lobe: 

   Occipital lobe: 
   Temporal lobe: 

  Limbic lobe:

   Cerebellum:  

Analysis Programs

Figure 3: Each image is 121 x 145 pixels large, with a total of 121 
axial slices. The smallest unit in 3D is 1.5 x 1.5 x 1.5 voxels, or the 
smallest part of a cube
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  Conversion from sagittal to axial axis:

  AC/PC line correction:

  Noise reduction:

  Normalisation and segmentation: 

Figure 5: Pre-processing techniques shown as a flow diagram

Figure 4: Brain lobes (left) and limbic lobes (right) 
with subcortical regions
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  AD  NC  Stats 

  Mean Std Mean Std p 

Frontal Lobe 147.73 15.96 149.5 13.56 0.47 

Limbic Lobe 52.924 6.069 56.04 5.166 0.001 

Occipital Lobe 55.071 7.504 55.75 7.087 0.581 

Parietal Lobe 67.215 8.706 69.04 6.667 0.165 

Temporal Lobe 84.335 10.12 89.81 8.122 6E-04 

Left Cerebrum 225.18 24.17 231.7 19.87 0.084 

Right Cerebrum 226.7 24.2 233.2 19.79 0.085 

Table 2: Results of our tests

NC             

Age Gr. Numb. M\F Mean Age        Mean MMSE CDR

60s 9 3\6 68.00±1.11        28.77±1.64 0     

70s 32 8\24 73.37±2.44        29.15±0.91 0     

80s 22 6\16 83.40±3.27        28.77±1.26 0     

90s 7 1\6 91.14±1.67        28.57±1.71 0     

Total 70 18\52 77.61±7.48        28.92± 1.21 0     

 

*MMSE: Mini Mental State Examination (Another neuropsychological test)

Table 1: Data set used in this study

AD                    

Age Gr. Numb. M\F Mean Age       Mean MMSE CDR       

60s 7 3\4 67.85± 1.21     23.42± 4.85 5\2\0      

70s 35 14\21 74.42±2.61      24.54±4.21 23\11\1  

80s 23 11\12 82.69± 2.61     24.47 ±4.06 16\6\1    

90s 5 2\3 92.00± 2.44     23.80±1.92 4\1\0      

Total 70 30\40 77.74 ±6.66     24.35 ±4.05 48\20\2  

  Modulation:

   Coregister: 

Figure 6: Overlapping normalised modulated GM and coregistered masks;  
(a) Temporal lobe and its 3D model; (b) Frontal lobe and its 3D model;  
(c) Parietal lobe and its 3D model; (d) Limbic lobe and its 3D model;  
(e) Occipital lobe and its 3D model; (f) Right cerebellum and its 3D model;  
(g) Left cerebellum and its 3D model
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E
apps run on the smartphone for a VR experience. 

The design was initially conceived with gaming in mind – it’s not 
clear whether the Google inventing team ever thought it would be 
used to save lives! 

A US design patent US D750,074 was granted to Google in 2016. 

Medical Imaging
Computed tomography (CT) scans make use of a series of x-ray 
images, taken over a range of angles and combined to generate a 
cross-sectional image of a target. 

commercially-viable CT scanner, for which they won the Novel Prize 

The original concept for magnetic resonance imaging (MRI) 
was developed by an American, Dr Raymond Vahan Damadian, in 

examined, hydrogen atoms that are present in water and fat of all 
living beings are caused to generate a radio-frequency signal that can 

BY ANDREW FLAXMAN, UK AND EUROPEAN PATENT ATTORNEY, AND OLIVIA MURPHY, UK PATENT 

ATTORNEY, BOTH AT INTELLECTUAL PROPERTY FIRM HASELTINE LAKE

ELECTRONICS IN HEALTHCARE:  
THE GREATEST INNOVATIONS

ach year on the 26th of April we celebrate the role of 
intellectual property (IP) in driving innovation; this year, 

lives in the areas of health, safety and comfort. Here 
are some of the most notable electronic medical device 
innovations to date:

Virtual Reality In Healthcare
Virtual reality (VR) is becoming increasingly commonplace in 
many areas of healthcare, from training junior doctors in a safe 
environment, to helping cure phobias and post-traumatic stress 
disorder (PTSD), and for pain management. 

The real step forward comes in the use of VR to visualise parts of 
the body from every possible angle without having to cut it open. One 
incredible story tells of Dr Redmond Burke, who performed heart 
surgery on a baby after using Google Cardboard to visualise her heart 
before the surgery. Every moment wasted on the operating table 
increases patient risk, but by viewing the heart beforehand, Dr Burke 
greatly reduced the time needed in surgery.

Google Cardboard is a VR device made entirely from cardboard, 
designed as a head-mount for a smartphone. Cardboard-compatible 

Figure 1: Da Vinci surgical system Figure 2: Dr C. Walton Lillehei pacemaker
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be detected by a nearby antenna. Therefore, an MRI scan essentially 
provides a map of water and fat within the target.  

around the world.

Robotic/A.I. Surgery

Nathan using the PROBOT, which was developed at Imperial College 

resection of the prostate. 

robot approved by the US’s Food and Drug Administration (FDA). 
Further development of robotic systems was carried out by SRI 

International and Intuitive Surgical, who introduced the ‘da Vinci 
surgical system’ (Figure 1). Although the telesurgical robot was 
originally intended to facilitate remotely-performed surgery in 

also to be more useful for minimally-invasive routine surgery. 
Figure 3: Automated external defibrillator (AED)
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The da Vinci system senses the surgeon’s hand movements and 
electronically translates them into scaled-down micro-movements 

in the surgeon’s hand movements, so that are not duplicated 
robotically. 

The camera used in the system provides a true stereoscopic 
picture transmitted to the surgeon’s console. 

 Interestingly, several core patents relating to the da Vinci robotic 
design expired in 2015 and 2016, particularly patents covering 
some of the basic robotic concepts implemented in the company’s 
products, including control of robotic arms and tools with a remote 
controller, and imaging functionality provided by the surgical robot. 

more innovation in the near future. 

Pacemaker
The theory behind electrically stimulating the heart was known as 

company where considerable progress was made in the development 
of the pacemaker.

who applied mains-powered pacemakers to patients during surgery, 
but regular power outages made the mains-powered devices 
unreliable. 

Around that time, Earl Bakken, who co-founded Medtronic, was 
visiting Lillehei’s hospital and witnessed the problems with the 
existing pacemakers. He was asked to design an improved device, 
to which he agreed, and Medtronic’s external battery-powered 
pacemaker was born; see Figure 2.

have greatly improved, with the latest versions being as 
small as a pill and directly implantable in the heart. 

Defibrillator

to the heart, which can be used to alter or restart a 
person’s heartbeat, for example during cardiopulmonary 
resuscitation (CPR). 

heart through paddles applied to the patient’s chest on 
either side of the heart. The development of the external 

when it was demonstrated that small electric shocks 
could change heartbeat patterns.

smaller devices into a patient’s body to correct life-
threatening cardiac dysrhythmias (irregular heartbeats). 

have been implanted in millions of people… and at least two dogs!

suitable for use without medical training – being made available in 
many public areas. 

3D Printed Leg Cast

medical world. 

to monitor the leg’s physical state from anywhere in the world. It also 
has pressure sensors, Bluetooth speakers, LED lights, a gyroscope, an 

the average phone. 

from a digital body scan. 

Health-Monitoring Wearable Devices

a Fitbit, Garmin, TomTom, Jawbone and so on. This type of tracker 

overall patient welfare. 
Imec has not only produced a remote electrocardiogram (ECG) 

patch to keep tabs on a patient’s heart activity, but has extended the 
wearable devices to a headset with electroencephalographic (EEG) 
capabilities, to monitor a patient’s brain activity continuously and 
remotely. 

This is our list of the most impressive electronics medical 
innovations to date; but radical innovations never stop; who knows 

Figure 4: 3D printed leg cast
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Reference model, based on the US 
Department of Defense (DoD) four-
layer model. It shows the gap between 
the RFC2544/Y.1564 test methods 
and client expectations related to the 
experience at the application layer. The 
only way to resolve this conflict is for 
the service provider to verify TCP-layer 

Network service quality is one of the 
most important elements in achieving 
customer satisfaction for a network 
operator’s business clients. Typically, 
the service level agreements (SLAs) for 
Ethernet services provided to business 
clients using video conferencing, 
YouTube, Facebook or cloud-based 
applications are based on Layer 2/3 
attributes. In this context, the relevant 
parameters are bandwidth, latency, 
packet jitter and packet loss, for which 
network operators and service providers 
currently check their networks by testing 
to standards such as IETF RFC 2544 or 
ITU-T Y.1564. 

However, some end users still 
complain about unsatisfactory 
throughput, even though these 
performance tests have shown good 
results. This could be from other factors 
such as non-optimised or incorrectly-
configured network elements for the 
TCP (Transmission Control Protocol) 
connection. 

Layer 2 Throughput Is Not Enough
Throughput is a key parameter in the 
performance of an Ethernet service, 
defined as the maximum bandwidth that 
can be achieved without frame loss. 

If two network devices want to 
successfully exchange information, 
a series of protocols are required to 
allow them to communicate. Nearly 
all network connections use the 
transmission-orientated TCP for 
communication over the application 
layer. Consequently, to obtain the 
effective bandwidth available to the 
end user, the service provider must 
adapt throughput testing to the 
requirements of the TCP layer. 

Figure 1 illustrates the Internet 

performance. Otherwise, there will 
inevitably be customer complaints – 
with their associated support calls or 
on-site support – or worse, customer 
churn or fluctuation. In addition to the 
negative impact on customer satisfaction 
and loyalty, operating expenses may also 
increase. 

Equally, quality of service (QoS) 
management processes on Layers 2 
and 3 can affect the TCP throughput, 
because the “bursty” nature of the TCP 
application and the use of traffic policing 
may lead to frame loss.

Figure 2 shows some possible causes 
for a mismatch in a network and the 
corresponding responsibility of each 
segment.

TCP Basics
TCP is an end-to-end connection in full 
duplex mode, allowing the transmission 
of information in both directions at the 
same time. Each TCP connection can be 
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TCP Throughput Testing To The 
RFC6349 Framework
By Juergen Rummelsberger from Anritsu

“ Some end 

users still complain 

about unsatisfactory 

throughput, even 

though these 

performance tests 

have indicated good 

results ”

Figure 1: Internet reference model
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Figure 2: Reasons and responsibility for mismatch

Figure 3: TCP CWND phases

identified by two endpoints, provided 
by a structured pair with IP address 
and port. Hence, a TCP connection is 
determined by:

 Source IP address;
 Source port;
 Destination IP address;
 Destination port.
A TCP connection is established with 

a three-way handshake (SYN/SYN-ACK/
ACK) and finished with a FIN, ACK. If a 
client wants to establish a connection, a 
SYNC signal is sent to the server, which 
will respond with a SYN-ACK, followed 
by an ACK from the client. 

For security reasons, a “stateful” 
firewall usually keeps track of the state 
of network connections. Accordingly, 
only after the client’s ACK response 
is the connection authenticated 
as bidirectional and passed by the 
firewall. Consequently, it is essential 
for measuring equipment to base a 
TCP connection on a stateful protocol, 
since only packets matching a known 
active connection will be allowed by 
the firewall. All others will be rejected, 
resulting in a connection not being 
established. 

The release of a connection is similar. 
Instead of the SYN, a FIN is used 
to indicate that no further data will 
come from the sender. The receipt is 
confirmed with an ACK followed by a 
FIN (or shortened ACK-FIN to fit in one 
packet). 

Test Methodology
The test procedure specified in the 
RFC6349 framework consists of three 
sequential steps:

  Identify the path MTU (maximum 
transmission unit) to ensure that the 
test device is properly configured and 

Figure 4: IP network operator
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fragmentation is prevented.
  Carry out baseline RTT (round-trip 
time) and BB (bottleneck bandwidth) 
measurements on the end-to-end 
network path. The results help 
estimate the TCP RWND (received 
window size) and send socket buffer 
sizes used in further test steps.

  TCP connection throughput test. 
TCP is connection-orientated and 

uses a TCP congestion window on the 
transmit side. To inform the transmit 
side how many bytes the receiver can 
accept for a given time, a TCP receive 
window is used. The send and receive 
socket buffer sizes are determined by 
the bandwidth delay product (BDP), 
with the goal of achieving the maximum 
TCP throughput. So as not to limit the 
TCP performance, the TCP measuring 
equipment must make it possible for 
the send-socket buffer and the receive 
window to be set higher than the BDP.

Based on the network path loss 
rate, the slow start and the congestion 
avoidance algorithm (Figure 3), the TCP 
CWND (congestion window) can then be 
calculated.

The send-socket buffer must be 
adjusted to the same value at each end of 
the network to achieve optimal results.

Finally, the TCP throughput can be 
calculated.

Usually, network operators test their 
networks based on RFC2544 and/or 
Y.1564 to verify the SLA. Considering 
all these factors, the performance 
of the TCP connection cannot be 
ascertained accurately. Only by testing 
TCP throughput based on RFC6349 can 
operators help end users configure their 
networks by emulating the end-user 
network elements. 

After the MTU has been discovered 
and the round-trip time tested, the 
optimised window size is tested by 
verifying the TCP throughput at multiple 
steps and displaying the results; see 
Figure 5. 

The calculated ideal and tested TCP 
throughput are displayed, along with 
details like re-transmitted bytes, round-
trip delay, and so on. 

Figure 5: Multiple steps: windows scan (top) and TCP throughput (bottom)

Figure 6: TCP 
throughput testing 
using iPerf
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Figure 7: Determining issues

Graphs of TCP throughput/time and 
other parameters can be generated, helping 
users identify possible issues quickly. 
Conducting bidirectional tests to display 
TCP throughput performance across 
non-symmetrical networks helps in more 
realistically emulating real networks.

Service providers also face the challenge 
of allocating servers and networks with 
maximum achievable performance. 
Since those services are often on TCP 
connections, a software-based TCP-
throughput test tool is used. iPerf is 
one commonly applied network testing 
tool with client and server functionality. 
However, it depends on the end-user’s 
terminal performance, so its repeatability 
is correspondingly lower. Modern test 
instruments like the Anritsu MT1000A/

hardware-based TCP throughput tests in 
conjunction with a connected iPerf server for 
high reliability and high accuracy (Figure 6).

Certain Testing
As outlined in this article, even if a Layer 
2/3 test was passed, the test method chosen 
may still lead a client to complain about an 
application’s poor performance (browsing, 

An indication of the suitability of various 

shown in Figure 7.
 Finally, it is important to emphasise that 

the test methods used on Layer 2/3 and the 
TCP throughput test should be perceived as 
complementary. A comprehensive evaluation 

requires using all available test methods. 
To summarise, the implementation of 

the RFC6349 test method should allow a 
complete automated measurement procedure, 
so that even novice technicians can perform 
measurements and generate a detailed 
report within minutes. These tests can be 
performed using instruments such as the 
Anritsu MT1000A/MT1100A, which support 
TCP throughput tests in addition to RFC 
2544 and Y.1564 for true analysis of network 
performance. These tests help improve the 
quality of expanding networks. 



innovative uses, including:
  One-touch Bluetooth or Wi-Fi pairing to 
open car doors;

  Infotainment system using smartphone 
for Internet access;
  Car diagnostics, reminders and 
warnings sent to the driver;

a mature technology – certainly in 
some applications, such as ticketing, 

and, nowadays, consumer electronics, 
where contactless payment schemes using 
NFC have become standard. 

NFC in automotive applications, 
however, is an emerging market. Market 
penetration of NFC-enabled phones 
and service trends such as car sharing, 

digitalisation of car rental services are the 
main drivers here.

Digital car keys will enable a lot of 
new services and innovations. It will be 
possible to share car keys with others 
on a temporary basis, send car keys to a 
smartphone and store them in a secure 
area such as the SIM or an embedded 

will become the physical carrier of digital 
keys used for secure car access. In this 
scenario, NFC is the key for authentication. 

Beside secure car access, there are other 

  In-car payment of parking, tolls and 
drive-through.

if NFC doesn’t work, immediately and 

mobile NFC devices and NFC-enabled cars is 
one of the major challenges in this market. 

Test Challenges For Automotive 
NFC
From a technical point of view, the car’s 
NFC modules mainly work in reader/
writer mode or in peer-to-peer mode 

there are numerous tests for the reader/
writer mode, from the physical layer to the 
application layer.

First, the NFC touch point of a car is not 

ways of touching a door handle with 
an NFC-enabled phone; the so-called 
operating volume must be robust enough 

Automotive NFC must work under 
severe operational environments like 
high or low temperatures and humidity. 

operating volume, such as materials, car 

Moreover, interference with other RF 
technologies may cause problems for 
the car’s NFC connectivity; for example, 
wireless power-charging modules, Wi-Fi 
or Bluetooth.

Usually, the NFC stack’s digital protocol 

module manufacturer might even have 
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Testing For NFC Interoperability 
In Automotive Applications
The automotive industry is increasingly using near-field communications. However, before market 

introduction, intensive testing is needed, and at an early development stage too.  

By Dr. Michael Jahnich, Director for Contactless Test Solutions at Comprion

“ In the 

automotive 

environment, 

performance testing, 

design validation and 

pre-conformance 

are crucial parts of 

design and quality 

assurance ”Figure 1: RF characteristics type A
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analogue parameters vary during the 
integration of an NFC module into a car 
door or handle, dashboard or console, so 
for every design the integrating company 
must validate these parameters.

In the automotive environment, 
performance testing, design validation 
and pre-conformance are crucial parts 

integrated NFC module need not only be 

a high level of interoperability with NFC-
enabled smartphones. 

NFC Conformance Requirements

device requirements to characterise its 

sensitivity to load modulation from the tag 

following:

depth, rise and fall times of the three 

  Load modulation sensitivity;
  Reset behaviour.
Conformance tests verify these 

volume, for a minimum level of 
interoperability. It is rather coarse volume, 

parallel to each other. 

successfully a subset of these measurement 
points. Passing conformance tests will 

interoperability. Better results can be 
achieved by completely characterising the 

For conformance testing, so-called 

load modulation and antenna geometries. 

for other electrical parameters, such as 
resonance frequency, quality factor and 

a minimum number of tag types with load 

to provide interoperability. 

it is advisable to supplement the 
conformance tests with additional tests, 
varying more tag parameters, thus 
simulating a variety of tags.

Describing The Near Field

an NFC device can exchange data with a tag or 

most physical parameters of an NFC reader are 
a function of these spatial points. 

Figure 2: NFC Forum operating volume

Figure 3: ISO calibration coil

Figure 4: Z-component of magnetic fi eld strength at z = 30mm
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rather than, the input to testing. 
Moreover, it is possible analyse the near 

which readers and tag coils are positioned at 
certain angles to each other.

strength is measured through the reference 

For conformance testing, the operating 
volume is the minimum required space 
and is device-independent. Conformance 
tests are performed for each point pi, 

visualisation of the results is called a 

limited to parallel coil scenarios, which is 
not always the case in real life.

For performance testing as part of 
design validation, one question is the 
actual operating volume of the NFC reader. 

reference PICC. Waveform parameters are 
measured on a separate coil that doesn’t 

Second, the ISO calibration coil can 

waveform; it’s rather neutral, having no 

Both, the reference PICC and the 
calibration coil have a big surface area, so 
these coils measure the integrated value of 

A third approach is to minimise the coil 
dimensions, which results in lower measured 
voltages but more precise measurements. 

combined into one probe to measure all three 

each spatial point. 
A similar approach can be applied to 

characterise the NFC reader’s reception 
performance or sensitivity. A shmoo plot 
can visualise at which spatial positions 
the communication between reader and 
simulated tag is successful. Moreover, 
it is possible to include the minimal 
load modulation amplitude needed for a 
successful communication as a function of 
the reference points.

of performance testing can generate valuable 
and extensive results for design validation 
and enhance conformance tests. It will help 
design a more robust product and thus 
increase interoperability to acceptable levels.

Test Tool Requirements

were derived from the corresponding 
conformance tests, so a conformance test tool 
is fundamental to perform them. Moreover, 
the degree of automation and speed of 
instrumentation are important, since there 
are measurements at numerous positions. 

6-axis industrial robot arm.  

NFC BASICS                                                          

Near-fi eld communication (NFC) is a standardised RF technology that enables two devices to 

exchange information over short ranges (<10cm) at a carrier frequency of 13.56MHz. It uses 

electromagnetic induction, where devices have loosely coupled coils to transmit both power 

and data. Inductive coupling allows one device, usually a passive tag or smart card, to be 

powered externally.

This wireless technology is based on ISO standards 14443 and 18092, which the NFC 

Forum (an industry consortium) adapted to create the NFC architecture – mainly for consumer 

electronics – that manufacturers implement in their NFC-compliant systems and devices.

The NFC Forum has defi ned three operation modes for NFC devices; see the fi gure below. 

The fi rst mode is “reader/writer”, in which a device emits a magnetic fi eld, reads data from 

and writes data to a passive device such as a tag. 

Second is the “peer-to-peer” mode which enables two peer devices to establish a point-to-

point communication, for example an IP connection. 

Third is the “card emulation” mode, which specifi es the counterpart to the “reader/writer” 

mode. Here, devices simulate a passive tag or smart card.

NFC ARCHITECTURE                                        

The RF analogue and digital protocol layers are the same for all three modes. The protocol 

layer comprises three modulation types, A, B and F, at a maximum data rate of 424kbit/s.

NFC is a certifi ed technology. There are certifi cation schemes for mobile payments 

provided by EMVCo, and for consumer devices as provided by the NFC Forum. Even for mobile 

phones, there are numerous test cases mandated by the Global Certifi cation Forum to certify 

UICC-based NFC services.
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operations are performed between the 
transmitted (Tx) and received (Rx) signals. 
Usually all the processes are controlled by a 
host PC. 

The phase shift between the Tx and Rx signal 
is directly proportional to the turnaround 
signal travel time and then to the distance 
between the Earth station and satellite. 

The following equations show how the phase 
shift between the two tones is related to the 
distance between the satellite and the Earth 
station.

complex Tx signal transmitted by the Earth 
stations can be expressed as:

   
                                                                                  (1)

where A is the amplitude of the signal and f is 
the carrier frequency.

The corresponding received signal 
retransmitted by the satellite transponder can 
be expressed like an attenuated and phase-
shifted copy of the Tx tone:

who launched Explorer-I in January 1958. 
These two great events opened a new era for 
practical use of the outer space. 

Keeping the orbit control of a spacecraft or 

must be highly reliable; failure can lead to 

The usual way to establish a satellite’s orbit 
is based on measuring the distances between 
the satellite and the Earth station; normally 
determined by measuring the time needed for 
a radio signal to make a round trip. The system 
that performs this kind of measurement is 
known as “ranging tone system”.

A classical radar is used to determine the 

powered pulse generators and a lot of dedicated 
equipment.

Ranging-tone systems take advantage of the 
existing communications equipment between a 
spacecraft and ground station by transmitting 
a range tone from the ground station to the 

signal back to the Earth station. A comparison 
circuit of the phases between the two signals 
provides the correct distance. 

Ranging Tone Basics

ranging tone system.

the modulator performs the up-conversion 

is transmitted to the satellite through the 
antenna. The satellite transponder transmits 

down-conversion and phase comparison 

                                                     (2)

is the distance between the antenna and the 
satellite and c is the speed of light [3x108

Calculating the range between the Earth 
station and satellite is performed by analysing 

signal: 

                                    (3)

of accuracy in calculating the satellite distance 

accuracy in the measurement of propagation 

least one additional phase term must be 
considered: 

                       (4)   
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Phase Stability Measurements In 
A Ranging-Tone System For Space 
Applications
By Francesco Spadafora, Application Engineer, and Giuseppe Savoia, Solution Architect, at 

Keysight Technologies

Figure 1: Ranging tone set-up
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Figure 2: Ranging tone set-up

Figure 3: Ranging tone test-system calibration

Figure 4: VSA 89601B test results

where  is transmitter-side phase 

 can 
compromise the correct measurement of the 
satellite range. 

Since this term will be also present in the 

at the output of the Tx must be limited as 

of the satellite position; this means the phase 
must remain constant and negligible with 

Phase Stability Measurement 
Here we’ll describe step by step how to 
perform phase stability measurement in a Tx 
ranging-tone system; see its setup in Figure 2.

The measurement is performed at the 
output of the upconverter; the instrument 
used to accomplish this measurement 
is Keysight Technologies’s new X series 
spectrum analyser N9040B with VSA 89601B 

phase measurement and log. 
The baseband source is used to generate 

the low-frequency baseband signal (i.e. CW 
signal). This signal is divided into two paths; 

second is used as a trigger on the N9040B on 
which are performed down-conversion and 
log of the phase over the time.

The phase stability term measured by the 
vector spectrum analyser is composed of two 
parameters. It is the sum of the phase stability 
at the output of the DUT and a phase error 
introduced by the instrument N9040B:

                      
                       (5)

The phase term introduced by the 
spectrum analyser UXA N9040B must be 
stable over time and it at least one order of 
magnitude smaller than the DUT

must be negligible. This can be established by 
doing a preliminary calibration of the system 
as shown in Figure 3.

MXG N5183B is used to generate the ranging 

internal low-frequency generator of the MXG 

is used to trigger the spectrum analyser.
A dedicated setup has been implemented 

on the VSA software to retrieve and log the 
ranging tone phase; see a screen shot in 
Figure 4.

As it can be seen in the phase-logging 

scale and with a phase variation in the range 

The operational frequency of a ranging 
tone is usually equal to 27kHz phase-
modulated at the desired carrier frequency. 
The phase modulation is preferred as it is 
not sensitive to amplitude variation and it 

eliminates any frequency conversion issues. 
To ensure a good detection of the satellite 

UXA  

introduced by the spectrum analyser is 
negligible compared to the phase term of the 
DUT. This means the new UXA N9040B is 
well suited for this type of test. 

The technique described here can easily 
be expanded to measure the phase stability 
response of the entire channel by sweeping 

Rx path. 



Modular Test Systems
Modular test systems feature three main 
and separate parts: controller, chassis and 
instrumentation. The controller contains 
the CPU and works like an industrial PC. 

ability to replace the controller containing 
the CPU with the latest processing 
technology, while re-using the remaining 
components in the test system (chassis/
backplane and instrumentation). For 
most uses, keeping the instrumentation 
and upgrading the processing power of 
the CPU extend the life of a modular test 
system well beyond that of a traditional 
instrument.

Both modular and traditional 
instruments rely on the same 
advancements in processor technology to 
increase test speed, but modular systems 

upgradable than traditional instruments. 

Processor Market Changes 

processor, the Intel Pentium D. 
Accustomed to harnessing the power of 
ever-increasing processor speeds, software 
developers were forced to consider new 
parallel programming techniques to 

his book ‘Crossing the Chasm’, technology 

A common misconception about test 
systems is that the data they generate is 
purely pass/fail. This could not be further 
from the truth. 

instruments may appear to simply send this 
information to a host PC, but inside their 
shells a lot of signal processing goes on 
before the pass/fail result is passed along. 

the measurement speed, especially true for 
applications where intense signal processing 
is needed to determine a result, like in RF, 
sound and vibration and waveform-based 
oscilloscopes. 
    For example, even the fastest FFT-based 
spectrum analysers today still spend only 20% 
of their measurement time acquiring a signal, 
with the remaining 80% spent on processing it 
by applying known algorithms. Applying this 

years ago, the time taken to process the signal 
is even worse. 

Realistically, signal processing can end up 
taking up to 95% of the total measurement 
time. The easiest way would be to invest in 
a completely new instrumentation portfolio 
each year; however this is rarely an option, 
resulting in the use of antiquated test 
equipment to test modern, complex devices. 
Most test departments end up with a large 
performance gap between the processing 
power of their systems and their needs.

adoption follows a bell curve with respect 

participant states: innovators, early 
adopters, early majority, late majority 
and laggards. Certain industries, such as 
gaming and video rendering, were quick to 
adopt parallel programming techniques, 
while other industries have been slower to 
embrace them. 

Unfortunately, automated test engineers 
fall into the late majority category when it 
comes to adopting parallel programming 
techniques. Perhaps the biggest reason 
for this is they had no incentive to re-do 
their software architectures for multicore 
processors. Until now, most automated 
test engineers have used technology such 
as Intel Turbo Boost to increase the speed 
of a single core on a quad-core processor 
and reduce the test times of sequential 
software architectures, but this technology 
has reached a plateau. 

Many factors such as heat dissipation 
prevent processor speed from increasing 

keep power use down whilst boosting 
performance, Intel and other processor 
manufacturers are turning to manycore 
technology, as seen in the Intel Xeon 
processor with eight logical cores. The 
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Manycore Processor Technologies 
And The Underlying Software Are 
Becoming Indispensable In T&M 
By Neil Crossan, Field Marketing Engineer (Aero and Defence) and Adam Foster, Senior Product 

Marketing Manager for Automated Test, at National Instruments, and Shahram Mehraban, Director 

of Industrial and Energy Solutions at Intel

Figure 1: Signal processing dominates the 
total time for CPU-hungry measurements
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Figure 2: Traditional box 
instruments with fixed CPUs 
exhibit a costly performance 

gap over their lifetimes

Figure 3: The CPU in a modular test 
system can be economically upgraded to 

increase processing performance

result is a processor with clock speed 
like the previous processor but with a 
greater number of computational cores 
to crunch data. 

Manycore Processor Applications 
Certain test applications are prime 
candidates for manycore processors. In 
the McClean Report 2015, IC Insights 
researchers examine many aspects of 
the semiconductor market, including 
its economics. They state: “For some 
complex chips, test costs can be as high 
as half the total cost”; “Longer test times 
are driving up test times”; and “Parallel 
testing has been and continues to be a 
big cost-reduction driver”. 

In semiconductor test, operators use 

overhead. If the test software is written 
properly, increasing the available 
processing cores in a test system should 

test routine. Alhough test managers 
must consider many factors such as 

throughput and capital expense when 
investing in automated test systems, 

processing power typically has a positive 
impact on the business by improving the 
PTE.

Not Alone
The semiconductor industry is not alone 

tests fewer than four devices at a time. 
Manycore processors are also targeted at 
any industry that must test the wireless 
connectivity or cellular communication 
protocols of a device. It is no secret that 
5G is currently in its prototype stage, with 
technology that exceeds the bandwidth 
capabilities of current RF instrumentation. 

In addition to processing all the data 

sent back from the high-bandwidth signal 
analyser for a single protocol, wireless 
test systems must test multiple protocols 
in parallel. For example, a smartphone 
manufacturer needs to test not only 5G 
when it is released, but also most of the 
previous cellular technologies, including 
Bluetooth, IEEE 802.11 and any other 
connectivity variants. 

Each new communication protocol 
requires test algorithms that are more 
processor-thirsty than its predecessor. 
Just as manycore processors help increase 
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development. When time to market is 
a priority, test managers and engineers 
must emphasise developer productivity. 

development software (for example, 
NI LabVIEW) and test management 
software (for example, NI TestStand) 
moves the administrative work of 
parallel processing and thread-
swapping from test departments to the 

software enables test engineers to focus 

devices.

the PTE of a semiconductor test system, 
increasing the ratio of processing cores 
to protocols and devices under test will 
reduce the test time further. 

Application Software 
Software has evolved from a minor 
component to a leading role in test and 
measurement, and test engineers now face 
the daunting challenge of implementing 
parallel test software architectures. When 
using a general-purpose programming 
language such as C or C++, properly 
implementing parallel test techniques 
often requires many man-months of 

Preparing For The Future
Complexity has increased at an 
extraordinary pace over the past decade 
and it shows no signs of slowing down. The 
next generation of mobile communication 
should arrive in 2020. Gartner estimates 
that every household in most of the world 
will have more than 500 connected devices 
by 2022, and some sensors within these 
devices will most likely be smaller than 
the diameter of a human hair. Consumers 
expect high-quality products with an easy, 
seamless and rich user experience. This 
demand will require manufacturers to 
design and vigorously test their products 
to remain competitive. Test engineers 
will be called on to test these products 
and ensure that they function safely and 
reliably. If manufacturers hope to achieve 

a modular, software-centric approach that 
enables parallel testing. Using manycore 
processing technology is no longer an 
option, it is now a requirement to stay 
economically viable. The only remaining 
question is how test departments will 
change their software approaches to take 
advantage of the additional processing 
cores. 

Figure 4: The relationship between parallel test efficiency, parts per hour and 
number of sites in a multisite semiconductor test system 

Figure 5: Increasing signal processing 
complexity of wireless communication 

protocols over time
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PADS is now even more powerful
with XJTAG’s boundary scan test
know-how built-in. “Boundary scan
can add value from the beginning
of the product lifecycle, and is
becoming increasingly important to
our customers,” explains Jim
Martens, Product Marketing
Manager, PADS Solutions Group.
“We saw the opportunity to enhance
PADS with class-leading design for
boundary scan test capability, by
integrating the features of XJTAG’s
highly regarded DFT Assistant.”

Boundary scan can check a high
proportion of a board’s connections
early in the design phase, before
any hardware is produced, and
only requires the Test Access Port
(TAP) pins of JTAG-compliant
components to be correctly linked
and routed to a connector. The
simple four-signal interface allows
easy software-based access to I/O
pins that are otherwise hard to
reach with probes, such as BGA
I/O connections. The TAP, and
traces comprising the scan chain
that links the JTAG pins, occupy
minimal real estate on the board.

When designing and prototyping
boards, boundary scan tools help
check for design errors before any
hardware is built. First prototypes
can be tested quickly to pinpoint
connection errors, potentially saving
hours buzzing out boards looking for
shorts or opens that may cause
errors or prevent the board starting
up. In production, boundary scan can
quickly check a high percentage of
connections to help isolate defective
boards and boost overall test efficiency.

Engineers can maximise the test
coverage achievable with boundary
scan by connecting JTAG compatible
components into a JTAG chain. Using
the JTAG chain, testing can be further
extended to non JTAG compatible
devices. PADS users can take
advantage of XJTAG’s Design-for-Test
(DFT) know-how, acquired through
years working with clients and
refining the XJTAG test development
suite, by using the XJTAG DFT
Assistant for PADS now included in
their favourite design environment.

XJTAG DFT Assistant for PADS
features an Access Viewer that gives
a graphical view of JTAG chain
access across the board, which help
users visualise the extent of test
coverage and see how their design

changes affect testability as the
project progresses. In addition, the
Chain Checker verifies that all the
JTAG and TAP pins are correctly
connected and terminated before
committing to hardware. The
information can be exported directly
to the XJTAG test-development
environment, where the testing to
be carried out can be configured.

“Our customers can now use
PADS to produce even better
board designs that benefit from
higher test coverage, faster
debugging and prototyping, and
more efficient testing in production.
Working with XJTAG enabled us to
achieve a high-quality result within
a fast turnaround time,” concludes
Jim Martens.

“Our customers can now use PADS to produce even better
board designs that benefit from higher test coverage, faster
debugging and prototyping, and more efficient testing in production.
Working with XJTAG enabled us to achieve a high-quality result
within a fast turnaround time.”
“Boundary scan can add value from the beginning of the

product lifecycle, and is becoming increasingly important to our
customers. We saw the opportunity to enhance PADS with class
leading design for boundary scan test, by integrating the features
of XJTAG’s highly regarded DFT Assistant.”

Mentor PADS personal automated design solutions streamline product
creation and help designers optimise all aspects of performance and
manage their projects from design entry, through simulation and analysis,
to sign-off for production. Optional extensions allow users to add
capabilities such as advanced board layout, power-delivery analysis,
thermal analysis, and support for RF design, high-speed design, and
high-density or timing-critical routing.

PADS® Strengthens DFT Capability with XJTAG® Boundary Scan Know-How

“Testing with Boundary can help boost test coverage, accelerate design verification and debugging, and
increase production-test efficiency for Mentor, a Siemens Business. Mentor PADS users can now leverage
XJTAG’s experience to maximise the power of boundary scan in their designs without leaving their favourite
environment, using the new, free XJTAG DFT Assistant for PADS.”

Data
Bank

Company Mentor Graphics Corporation
A Siemens Business

Nature of World leader in electronic 
business hardware and software design

solutions providing products, 
consulting services, and 
award-winning support for 
the world’s most successful 
electronic, semiconductor, 
and systems companies

Location Corporate headquarters
are located at 8005 S.W. 
Boeckman Road, Wilsonville, 
Oregon 97070-7777

Web site www.mentor.com

   opinion Jim Martens
Product Marketing Manager
PADS Solutions Group

XJTAG Technology Partner
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APACER ZOOMS IN ON NETWORKING AND 
TELECOMMUNICATIONS MARKET 
Responding to key trends, such as cloud computing, 

IoT and big data, Apacer Technology has launched 

the DDR4 VLP Mini RDIMM memory module. 

Compliant with new-generation ATCA (Advanced 

Telecommunications Computing Architecture) 

specifi cations for telecommunications and 

communication equipment, the DDR4 VLP Mini 

RDIMM memory module is only 0.738in high. It is 

suitable for space-constrained 1U rack systems, blade 

servers and embedded systems, effectively improving 

heat dissipation, and improving system stability and 

reliability.

The module is JEDEC-compliant and is available in 

4GB and 8GB capacities; its 1.2V ultra-low operating 

voltage offers up to 30% more power saving. The 

DDR4 also supports deep power-down mode, reducing 

close to 50% standby power consumption. Its power 

effi ciency is particularly signifi cant in satisfying the 

requirement for low power consumption in industrial, 

embedded, networking and server systems.

www.apacer.com

APACER DEBUTS NEW HIGH-ENDURANCE 
MICROSDHC/XC MEMORY CARD 
With expanding applications of security surveillance 

systems, Apacer Technology has launched the new 

industrial-grade microSDHC/XC memory cards, 

custom-built for video-monitoring equipment to endure 

long hours of continuous data writing. The cards are 

available in capacities from 4GB to 128GB, and their 

ultra-high-speed class 3 specifi cation also supports 

smooth full-HD, 3D and 4K video recording, which is 

particularly signifi cant in video-monitoring applications 

that need continuous recording and sustain high wear 

rate. Their durability, endurance and performance 

make them suitable for surveillance video recorders, 

dashcams for fl eet vehicles and government use, and 

webcams.

When using the 128GB ultra-high-capacity 

microSDXC memory card to record full-HD in 20FPS, 

it can record for up to 20,000 hours; in loop recording, 

it can store 32 hours of video footage with automatic 

write-over.

www.apacer.com

NEW COM EXPRESS MODULES BASED ON 
GEN 7 INTEL CORE PROCESSORS 
Congatec has released new Computer-on-Modules 

(COM) Express Compact modules alongside the launch 

of the 7th generation of Intel Core SoC processors, 

codename Kaby Lake. The new conga TC175 COMs 

include features such as greater CPU performance, 

more dynamic HDR graphics thanks to 10-bit video 

codec, and support of the optional, super-fast 3D 

Xpoint-based Intel Optane memory.

Thanks to its compatibility with the previous 

generation, the widely-improved microarchitecture can 

be integrated in existing embedded systems without 

additional design effort. 

The new modules are equipped with 15W dual-

core variants of Gen 7 Intel Core SoC processors; 

specifi cally, these are the 2.8GHz Intel Core i7 7600U, 

the 2.6GHz Intel Core i5 7300U and the 2.4GHz Intel 

Core i3 7100U processors as well as the Intel Celeron 

3695U processor with 2.2GHz.

www.congatec.com

NEW FAMILY OF LOW-VOLTAGE 
PRECISION HALL-EFFECT LATCH ICS 
Allegro MicroSystems Europe has announced a 

low-voltage family of AEC-Q100-qualifi ed three-wire 

Hall-effect latches. 

The APS12205, APS12215 and APS12235 are 

produced on the Allegro advanced BiCMOS wafer 

fabrication process, which implements a patented 

high-frequency chopper stabilisation technique, which 

achieves magnetic stability over the full operating 

temperature range and eliminates offsets inherent in 

devices with a single Hall element that are exposed to 

harsh environments. 

The new family is ideal for systems where the sensor 

ICs will be behind a voltage regulator or that do not 

require double battery or reverse battery protection. 

The APS122x5 family was optimised for the 

speed and position sensing of motors/encoders, and 

is targeted at 2.8-5.5V automotive and industrial 

markets. 

www.allegromicro.com

MACHINE VISION IS A CRUCIAL 
TECHNOLOGY FOR INDUSTRY 4.0 
Machine vision is an image-processing technology 

that enables automated object scanning. Plant 

operators can mount cameras on production lines 

or cells for real-time process control, product 

inspection and sorting and robot guidance. 

The technology enables robots to interpret their 

visual surroundings, which can allow them to move 

around independently. Visual information can 

be used to recognise the environment and make 

decisions that are not directly programmed.

Machine vision is central to the idea of the 

smart factory, which is based upon a self-organised 

system comprising a communicating network and 

an intelligent exchange of information. Acting as the 

eyes of the factory, image-processing systems based 

on industrial cameras can compute information that 

was previously done by manual testing. This reduces 

human error and enables robots to react fl exibly to 

information for production control.

www.euautomation.com

KYOCERA ANNOUNCES NEW 
INNOVATIONS 
Kyocera has recently developed a high-thermal-

conductivity epoxy moulding compound with a 

thermal conductivity of 6W/mK. This is a signifi cant 

increase in the conventional thermal conductivity 

of 0.9-3W/mK and thus enhances the protection of 

semiconductor components from light, temperature, 

humidity, dust and physical shock. 

In addition, the company launches an innovative 

environmentally-friendly silver sintering paste in Europe 

− a high-performance proprietary formulation. Kyocera’s 

lead-free pressureless silver sintering paste exhibits 

excellent thermal and electrical performance as well as 

an extremely strong adhesion to bare copper. 

Another ground-breaking innovation of the Japanese 

technology company is its new Torokeru Sheet. With 

curing temperatures of 100-120oC and a curing time of 

30-120 minutes, the innovative sheets will reinforce 

and protect mounted parts from environmental stress in 

power semiconductor packages, passive components 

and general parts.

www.kyocera.co.uk








