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PROVIDING LED POWERED TECHNOLOGIES SINCE 1983

r
BINAY

LED Aviation Obstruction

LIGHTS

High Intensity
200,000 candela
(Flashing White LEDs)

Tl
Medium Intensity

20,000 candela
(Flashing White LEDs)

i

BINAY LED-based HIGH, MEDIUM and LOW Intensity
Aviation Obstruction Light Beacons

As per International Civil Aviation Organisation (ICAO) requirements

Available in Low Intensity, Medium Intensity and High Intensity versions Medium Intensity
(as per International Civil Aviation Organization guidelines), BINAY's patented (Zﬁtl?::h?:gt’f:éz

LED Aviation Lights come with 5-year/3-year warranties OR Fixed Red LEDs)

All BINAY Aviation Lights are based on Non-switching passive type circuitry (NO SMPS)

The circuitry incorporated inside the LED Aviation Obstruction Lights is passive electronic (solid-state) in nature, and does not use internal SMPS
driver switching units to control the light unit. Internal LED current control is by non-switching electronic means only. No electrolytic capacitors
are used inside the Aviation Obstruction Light unit.

The above is necessary to ensure reliability of the LED Aviation Obstruction Light. This system design effectively eliminates any active components
and circuits inside the aviation light itself, and enhances the solid-state passive reliability of the LEDs (mounted in relatively inaccessible locations
at the height of tall structures). This drastically reduces the possibility of component failure - and hence possibility of any maintenance require-
ment — in the LED Aviation Obstruction Lights themselves (which are mounted at extreme heights in the system).

The BINAY LED Aviation Obstruction Light offers the following advantages: LED Obstruction nghtlng for:
Fit-and-forget maintenance-free operation . .
¢ Industrial chimneys and smokestacks

A long life of 100,000 hours (20 years at 12 hours daily burning)
Pays for itself within a short period of operation in the form of * Transmission, microwave and cellular towers

reduced installation, maintenance and servicing costs o Radio, TV and similar structural towers

Quick Installation; Reliable operation 365 days per year
Shock-proof and vibration-resistant . High-rise buildings and structures
Over-Designed Intensity to allow for natural LED intensity . Airports and airfields

degradation over its operating lifetime

THE BINAY LED OBSTRUCTION LIGHT IS UNDER ACCEPTED PATENT, AND AS SUCH IS A PROPRIETARY PRODUCT

Binay Opl'o Electronics Pvt. Ltd. 27, Panditia Terrace, Calcutta 700 029, India
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= A, LED Driver Failures getting you down?

== LED LIGHTS
=iy THAT DON'T FAIL

e S NO MORE LED DRIVER FAILURE

Introducing Driver-Less LED Lights.
Backed by 5-year ‘Touch-Free’ Warranty on LED lights!

We've resolved the problem of LED driver failure by
eliminating the LED driver with our revolutionary
Driver-Less Nanogrid Technology

Successful operational installations (over the last 10 years) in industrial plants,
nuclear facilities, hospitals, 5-star hotels and several other applications

@ TRIED AND TESTED TECHNOLOGY

With so many advantages to the BINAY Driver-Less solution,
it is costly to NOT implement this technology!
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@ MAX35101

TIME-TO-DIGITAL CONVERTER

ULTRASONIC
PULSES

INLET (80°C TYPICAL)

OUTLET

Benefits and Features

= High Accuracy Flow Measurement for Billing
and Leak Detection

= Time-to-Digital Accuracy Down to 20ps

= Measurement Range Up to 8ms

= Two Channels: Single-Stop Channel

= High Accuracy Temperature Measurement
for Precise Heat and Flow Calculations

= Maximizes Battery Life with Low Device and
Overall System Power

= Low 10pA ToF measurement and < 125nA
Duty-Cycled Temperature Measurement

= High-Integration Solution Minimizes Parts
Count and Reduces BOM Cost

= Built-in Real Time Clock.

Applications
= Ultrasonic Water Meters
= Ultrasonic Heat Meters
= Ultrasonic Gas Meters

maxim
integrated.

TEMP1
TEMP 2

RADIATOR
OR
SYSTEM

Contact us:

E-mail: Raghuveer.prasad@maximintegrated.com
India Sales contact Number : +91 80 6153 5800
India TTS hotline Number: +9180 6153 6000

See how we're putting integration to work:
www.maximintegrated.com

© 2020 Maxim Integrated Products, Inc. All rights reserved. The Maxim Integrated logo is a trademark or registered
trademark of Maxim Integrated Products, Inc. in the United States and other jurisdictions throughout the world.



FeedBack

YOUR SUGGESTIONS

Al COMPANION ROBOT

‘An Autonomous Al Companion Robot’
article published in June issue (also
available on an EFY website at https://
www.electronicsforu.com/market-verti-
cals/consumer/autonomous-ai-compan-
ion-robot) is very interesting and useful
for everyone

Sreeja Vidiyala

IOT BIOSENSORS

‘Contact-Free IoT Biosensors For Patient
Monitoring’ article published in June
issue (also available on an EFY website
at https.//www.electronicsforu.com/mar-
ket-verticals/medical/contact-free-iot-
biosensors-for-patient-monitoring) is the
next good thing for medical application.

Rana

GRAPHICAL TRENDING
USING MATLAB

The ‘Monitor Process And Graphical
Trending Using MATLAB’ DIY project
published in March issue was a good
one. I learnt new things from this project.

Indu
L N ]

LIQUID VENDING MACHINE

Excellent work! I have tried ‘Arduino
Based Liquid Vending Machine’ DIY
project published in May issue (also
available at https://www.electronicsforu.
comy/electronics-projects/arduino-based-
liquid-vending-machine). It worked
well, so I want to thank the authors for
the lucid explanation and guidance!

Kumar Vimal
O The ‘Arduino Based Liquid Vending
Machine’ project is an innovative solu-

tion for rural and urban India.

Balraj

MORE ARTICLES WANTED

EFY is India’s one and only prime elec-
tronics magazine. So please include
articles on the Internet, Configuration of
Switches, Routers and Optical Line Ter-
minals (OLT). Also include more circuits
and DIY articles on LED TV repairing.

Bljoo Leelamma

EFY. Thanks to the readers for their feed-
back! We will try to cover some more of

the articles in demand in coming issues.
LN )

LIQUID LEVEL MONITORING
This is regarding the ‘MATLAB GUI
Based Ultrasonic Liquid Level Monitor-
ing System’ DIY article published in
October issue (also available at https://
www.electronicsforu.com/electronics-
projects/ultrasonic-liquid-level-moni-
toring-system-using-matlab). How do
we upload the program in Arduino and
which software do we need?

Arvind

EFY. You can use any recently released
Arduino software, which can be down-
loaded from the link https.//www.ardui-
no.cc/en/software. Install the software
in your system. Download the source
program from source.efymag.com. Run
Arduino IDE, open the Arduino code.
ino source code, compile/verify it and

upload it to Arduino board.
LN )

AUTOMATIC HAND-WASH
TIMER

I have a doubt concerning the ‘Auto-
matic Hand-Wash Timer’ DIY article
published in July issue (also available
at https://www.electronicsforu.com/
electronics-projects/automatic-hand-
wash-timer). How does this circuit
automatically detect someone and
turns on the LED without pressing any
button?

Rene
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EFY. There is an IR sensor in the cir-
cuit. When you put your hands near
the sensor, the sensor automatically
detects your hand, and the LED turns
on. So, no physical switch or button
is required in the circuit. The work-
ing of the circuit is simple. Please go
through the complete article for more
details on its working, construction

and installation.
o000

GPS ANALOGUE CLOCK

I am interested in “Try Making This
TFT-Based GPS Analogue Clock Using
Arduino’ DIY project published in April
issue (also available at https://www.
electronicsforu.com/electronics-projects/
tft-gps-analogue-clock-using-arduino).
Where can I find the code for this pro-
ject?

Dave

EFY. Please download the source code

from source.efymag.com
L

NOISE DETECTOR

This is regarding ‘Make This Noise
Detector For A Noise-Free Zone’ DIY
article published in March issue (also
available at https://www.electronicsforu.
com/electronics-projects/noise-detector-
for-noise-free-zone). 1 cannot open the
application in my computer. Do we need
a software to open it?

Tariq

EFY. You cannot open the app directly
in your computer. There are two files
included in the source code folder of
this project, namely, silence_Zone.aia
and silence_Zone.apk. To open silence_
Zone.aia file, you need MIT App Inven-
tor, an open source software, installed in
your computer. You can directly access
MIT App Inventor from https://appin-
ventor.mit.edu. The silence_Zone.apk
file should be installed in your Android
device.

www.EFYMag.com
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QA

Things You Wanted to Know!

\ /— »

Do PWM-based AC control circuits using MOSFETSs require ZCD circuits?

A. Samiuddhin

A1. There are two common types of zero-crossing detection
(ZCD) circuits: operational amplifiers and passive circuits
comprising resistors, capacitors, etc. ZCD circuits are used
for detection of zero voltage reference point in an AC signal
or in a sinewave signal. A typical zero-crossing detection of
the AC signal is shown in Fig. 1.

Many PWM-based AC control circuits such as inverters
use MOFETs and ZCD circuits. MOSFET devices such as
CS1501, AOZ5311NQI, A0Z5237QI and CS1601H have dedi-
cated pins for ZCD and related functions. ZCD circuit is used
to initiate the MOSFET switching cycle for monitoring and
controlling actions such as synchronisation of the signals.

The ZCD circuit is used in many applications including
controlled voltage rectifiers, resonant power supplies, AC
motor speed controllers, AC power controllers, among others.

+V 1
Volt
Sine Wave
0 a
Time
Volt Zero-
1 crossing
Volt

Zero-crossing output pulses

Fig. 1: A typical zero-crossing detection output

What are real-time clock (RTC) chips? Which are some recent RTC chips launched

in the market?
Pamarthi Kanakaraja

A2. An RTC is an electronic device, generally an integrated
circuit (IC), which keeps track of the current time and main-
tains accurate time in electronic systems. It is basically like a
timepiece that runs on a battery and maintains current time,
even when the main power supply goes off.

One of the best examples of its use is in a computer moth-
erboard. Because of this RTC device, we get correct time on
our computer/laptop, even after it is shut down and turned
on again. RTCs are present in almost all infotainment systems,
automotive systems, house metering, consumer electronics,
and industrial electronic devices that require clock functionality.

Companies are focusing on miniaturisation of electronic
devices for various applications. Therefore small and compact
RTC modules are gaining widespread application in a wide
range of products. This trend has huge significance for medical
monitors and portable terminals.

For the development of ultra-low-power devices, many
research efforts are going on to thoroughly understand the
dynamics of size and connectivity requirements in RTC devices.
Such devices have revolutionised the Internet of Things (IoT)
and wearables sector. For instance, recently Seiko Epson Cor-
poration launched two new small RTC modules (RX8111CE and
RX4111CE) having low current consumption. RV-8803-C7 RTC
chip developed by Micro Crystal is a high-accuracy, ultra-low
power device with embedded 32.768kHz crystal.

Next-generation RTC chips with power management and

power switching functions are also
available in the market. CBC921xx
series chips from Cymbet Corporation
are an example of such RTC devices.

Standalone RTC ICs are designed to
have backup capabilities by analysing
different parameters such as minimum
and maximum current consumption Fig. 2: An RTC chip
in the power supplies. For instance, (Credit: mouser.com)
M41T62 from STMicroelectronics is a
standalone RTC with backup that keeps the time with a supply
voltage as low as 1.0V and can tolerate voltages of up to 4.5V.

With technological advancements, manufacturers are
continuously introducing new features such as embedded
memory, timestamp, and watchdog timers. DS3231M and
DS3232M RTC chips by Maxim Integrated Products come
with such features. DS3231M has temperature-compensated
RTC with an internal MEMS resonator and DS3232M has
additional memory in the small package. DS3231M RTC chip
is shown in Fig. 2.

Key players operating in the global RTC chip market
include Maxim Integrated Products, Inc, Seiko Epson Corp,
STMicroelectronics, Microchip Technology Inc, NXP Semicon-
ductors, Diodes Incorporated, Texas Instruments Incorporat-
ed, Renesas Electronics, Ricoh Semiconductor, ROHM, Micro
Crystal, Cymbet and Cypress Semiconductor Corporation.

Answers compiled by Sani Theo, technical editor. Letters and questions for publication may be addressed to Editor, Electronics For You, D-87/1, Okhla Industrial Area,
Phase 1, New Belhi 110020 (e-mail: editsec@efy.in) and should include name and address of the sender.
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Write to ACIN-sales @anritsu.com for more information, demo & application discussion
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Technology Updates

Researchers at the RMIT University
have developed artificial intelligence
technology that brings together imag-
ing, processing, machine learning, and
memory in one electronic chip, powered
by light. The prototype shrinks artificial
intelligence technology by imitating the
way the human brain processes visual
information.

The nanoscale advance combines the
core software needed to drive artificial
intelligence with image-capturing hard-
ware in a single electronic device. With
further development, the light-driven pro-
totype could enable smarter and smaller
autonomous technologies like drones and
robotics, plus smart wearables and bionic
implants like artificial retinas.

The device is readily compatible with

A graphic illustration showing how the technology combines the core software needed to drive Al with existing electronics and silicon technolo-
image-capturing hardware, in a single electronic device (Credit: RMIT University) gies, for effortless future integration.

An international team of researchers has
developed a novel technique to produce
precise, high-performing biometric sensors.

Flexible printed circuit boards for
use in wearable sensors had been previ-
ously developed, but printing directly on
skin has been hindered by the bonding
process for the metallic components in
the sensor. Called sintering, this process
typically requires temperatures of around
300 degrees Celsius to bond the sensor’s
silver nanoparticles together.

Since the skin surface cannot with-
stand such a high temperature, a room
temperature sintering aid layer consisting
of polyvinyl alcohol paste was used. The
layer reduced printing surface rough-
ness and allowed for an ultrathin layer
of metal patterns that can be bent and
folded while maintaining electrome-

With a novel layer to help the metallic components of the sensor bond, an international team of
. o researchers printed sensors directly on human skin (Credit: Ling Zhang, Penn State/Cheng Lab and
chanical capabilities. Harbin Institute of Technology)
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Samwha Electric is with you! Samwha Electric Co. Ltd.

You will see that you are surrounded by countless electronic devices and infrastructure
Every electronic device needs a capacitor
ELECTRIC DOUBLE LAYER CAPACITORS (Green-Cap)

Fast Charge/Discharge

® High power performance Long cycle life ®

Extensive temperature usage conditions

Feature Green-Cap

Charge time Sec. unit

Temp. Characteristic -40~85T

Power Density (W/kg) 10,000 ~ 20,000

Charge/Discharge Cycle Life 500,000 ~ 1,000,000

Environment Environmentally friendly

-An energy storage device with rapid
Charge & discharge characteristics and semi-permanent cycle life / Supply of eco-friendly products in single-cell and module form

- Application: Renewable energy (wind power, solar power), Hybrid cars, improvement of energy efficiency, ESS (energy storage device) etc

Samwha India Energy Savings Pvt. Ltd.
(Noida Office) C-35, Sec-2, Gautam Budh Nagar, Noida - 201301, (U.P), India

(Bangalore Office) S-422, Manipal Centre, No-47, Dickenson Road, Bangalore, India.
MHA Tel : +91-120-4571-339 E-mail : india_sales@samwha.com

Samwha Electric Co. Ltd.

SAMWHA EI-EGRIC 3, Bongmyeong-ro, Heungdeok-gu, Cheongju-si, Chungcheongbuk-do, Korea (28589)
Tel : +82-2-2056-1646 FAX:+82-2-542-8554
http//www.samwha.com/electric E-mail : sesalel@samwha.com



In developing a system to help decipher lost languages, MIT researchers studied
the language of Ugaritic, which is related to Hebrew and has previously been
analysed and deciphered by linguists (Credit: S.R.K. Branavan)

A robot with wings has been developed that can fly more stably
and nimbly than other flying robots—and it uses less power,
extending flight time. The goal was to develop a drone that
could fly long distances across cities, but manoeuvre around
buildings and objects that it is likely to encounter, as multicop-
ter drones can’t fly long distances.

With wings and tail spread fully, the robot gains height.
When it reaches top speed, the feather-like plates can be
tucked in to become more aerodynamic, just like a bird.

The tail also moves up and down and side to side, enabling
the robot to change its altitude quickly. Each wing can also
retract or expand independently, as needed, to increase or
reduce drag. By tucking in its wings and tail when travelling
at its optimal speed of 9.6 metres per second, the drone uses
55.4 per cent less power than would be required to travel at
that speed with its wings and tail fully open.

Researchers from Uppsala University, Sweden and Ulsan
National Institute of Science and Technology, Korea have
explored the feasibility of cellulose in energy storage devices
composed of conducting composites and thin layers of electro-
active materials, as well as cellulose-based current collectors
and functional separators.

Cellulose has been found to be an excellent material in the
fabrication of electrodes as well as battery separators through
a straightforward approach that deposits a thin layer of a
conductive material on the surface of a cellulose sheet, thus
converting the insulating paper into a flexible, conductive cur-
rent collector. Further, cellulose is an attractive substrate for
printed energy storage devices due to its superior mechanical

14 | pECEMBER 2020 - electronics FOR YOU express

A system developed at MIT’s Computer Science and Artificial
Intelligence Laboratory (CSAIL) is able to automatically deci-
pher a lost language, without needing advanced knowledge of
its relation to other languages.

The system relies on several principles grounded in insights
from historical linguistics, such as the fact that languages
generally only evolve in certain predictable ways. For instance,
while a given language rarely adds or deletes an entire sound,
certain sound substitutions are likely to occur.

The system’s algorithm learns to embed language sounds
into a multidimensional space where differences in pronun-
ciation are reflected in the distance between corresponding
vectors. This design enables them to capture pertinent patterns
of language change and express them as computational con-
straints. The resulting model can segment words in an ancient
language and map them to counterparts in a related language.

This hawk-like drone is an agile and efficient flyer (Credit: 2020 EPFL/Alain
Herzog)

flexibility, thermal stability, and recyclability.

Cellulose derived from wood conducts differently com-
pared to cellulose from algae or cotton, which requires further
investigations for proper selection of the types of cellulose to
be employed. A too low or a too high porosity would decrease
the battery performance. The water content of the cellulose is
another important parameter.

Thus, research on cellulose-based supercapacitors and
batteries is very promising. Considering the properties of
cellulose and the possibilities to employ existing large-scale
manufacturing methods, cellulose-based energy storage sys-
tems will enable novel devices that will serve as complements
to conventional technology.

www.EFYMag.com



Integral Avionic, Space and Defense Solutions

Reliability, Performance and Security in the Harshest of Environments

Microchip’s rapidly expanding portfolio of integrated technology supports the most
demanding requirements for space, aviation and defense microelectronics.

Recent introductions include our Arm®-based microcontrollers (MCUs)—an avionic and
space industry first—which combine the low-cost and large ecosystem benefits of
commercial off-the-shelf technology with extra temperature range (-55°C/+125°C), high
reliability qualification, latch-up immunity and scalable levels of radiation performance.
Based on the automotive-qualified SAMV71, the SAMV71Q21RT radiation-tolerant and
SAMRH71 radiation-hardened MCUs implement the widely deployed Arm Cortex®-M7
system-on-chip design enabling more integration, improved cost reduction and higher
performance in space systems.

Designers requiring reliable and reprogrammable integrated circuits for space systems can
rely on our radiation-tolerant RTG4 FPGAs, built to deliver high performance while
remaining immune to radiation configuration upsets.

To achieve exceptionally reliable and secure military
communications, our award-winning PolarFire® FPGAs
deliver the industry’s lowest power at mid-range densities
with exceptional security and reliability. The product family
spans from 100K logic elements (LEs) to 500K LEs,
features 12.7G transceivers and offers up to 50%
. lower power than competing mid-range FPGAs.

From ground operations to low Earth orbit and
beyond, Microchip products offer a proven
combination of reliability, performance and security
to meet your top-level requirements.

Contact Information

Microchip Technology India

Email: asia.inquiry@microchip.com

Phone:

» Bangalore (080) 3090-4444 « New Delhi (011) 4160-8631 « Pune (020) 4121-0141

microchip.com/EFY-AerospaceDefense
Y A

The Microchip name and logo, the Microchip logo and PolarFire are registered trademarks of Microchip Technology Incorporated in the U.S.A. and other
countries. Arm and Cortex are registered trademarks of ARM Limited (or its subsidiaries) in the EU and other countries. All other trademarks are the property of
their registered owners. © 2020 Microchip Technology Inc. All rights reserved.

MICROCHIP




Tech News\ o

K

A particle sensor developed by TU Graz, ams and Silicon Aus-
tria Labs is slightly smaller than two one-cent coins stacked on
top of each other. Compact and energy-efficient, the 12 x 9 x
3mm innovation requires no maintenance and can be integrat-
ed into mobile devices such as smartphones, smartwatches, or
fitness wristbands for measuring air quality in real-time and
create an alert in the event of increased fine dust levels.

Besides wearables, the sensor can be integrated with local
applications—both in the home and outdoors—and thus pro-
vide an unprecedented variety of measured values.

A new robot beetle has been developed that can go a long-
range distance on its own thanks to a methanol-fueled micro
muscle (that can pack in 10x energy as tiny batteries). This
can possibly lead to swarms of robotic insects that could assist

Look ma, no wires! A robotic beetle, which weighs about as much as three
grains of rice, crawls, carries and climbs without being tethered to a power
source (Credit: X. Yang, L. Chang, N.O. Pérez-Arancibia/Sci. Robotics 2020)

A new smartwatch app alerts users who are deaf or hard of
hearing of nearby sounds such as microwave beeps or car
horns. It can also be used for hearing urgent noises like fire
alarm, door knock, or alarm clock.

Although sound awareness apps for smartphones exist,
people who are deaf or hard of hearing generally prefer to
wear such a device on the wrist rather than keep it inside a
pocket or bag. The SoundWatch app pairs with an Android
smartwatch and phone.

The watch records ambient noises and sends that data to
the phone for processing. Up to twenty sounds can be identi-
fied with 81 to 97 per cent accuracy.

Now a breakthrough research allows cameras to recognise
colours that the human eye and even ordinary cameras are
unable to perceive.

The technology makes it possible to visualise gases and
substances such as hydrogen, carbon, and sodium—each of
which has a unique colour in the infrared spectrum—as well as
biological compounds that are found in nature but are invisible
to the naked eye or ordinary cameras. It has groundbreaking
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Prototype of the
particle sensor

(black square in the
middle of the board)
developed at TU Graz
compared in size
with a one-cent coin
(Credit: Lunghammer
- TU Graz)

search-and-rescue operations - even through tight spaces that
are out of reach.

To turn methanol into motion, the researchers coated a
nickel-titanium alloy wire with platinum. The alloy contracts
like a muscle when heated and extends once cool. The plati-
num generates heat by combusting any methanol vapour that
comes in contact with it. By varying the exposure to fuel in a
periodic pattern, the temperature varies and the micromuscle
accordions. That motion causes the bot’s forelegs to rear up.
When the legs move back again, the body drags forward.

The beetle bot weighs about as much as three grains of
rice, on par with live insects, and crawls on flat surfaces while
carrying up to 2.6 times its weight.

The new smartwatch app, SoundWatch, alerts people who are deaf and hard of
hearing to bird songs, sirens and other noises (Credit: Jain et al./ASSETS 2020)

applications in a variety of fields from computer gaming and
photography to the disciplines of security, medicine, and
astronomy.

Researchers were able to develop cheap and efficient
technology that could be used with a standard camera for the
conversion of photons of light from the entire mid-infrared
region to the visible region, at frequencies that the human eye
and the standard camera can pick up.
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Much effort has gone into integrating sensors, displays, power
sources, and logic circuits into various fabrics for the creation
of wearable electronic textiles. Fabricating rigid devices on
cloth, which has a surface that’s both porous and non-uniform,
is tedious and expensive, requiring a lot of heat and energy. It
also limits the flexibility and wearability of the fabric.

Now, a stable, printable ink, based on binary metal iodide
salts, thermally transforms into a dense compound of cesium,
tin, and iodine. The resulting film of Cs2SnI6 has a crystal
structure that makes it a perovskite.

Thanks to the perovskite film, negative-temperature-
coefficient thermistors can be directly woven onto polyester
at temperatures as low as 120 degrees Celsius—just 20 degrees
higher than the boiling point of water. For the future of wear-

A POSTECH research team has developed a faster charging
and longer lasting battery material for electric vehicles (EV).
For fast charging and discharging of Li-ion batteries, methods
that reduce the particle size of electrode materials were used.
However, a reduced particle size decreases the volumetric
energy density of the batteries.

To this, the research team confirmed that if an intermediate
phase in the phase transition is formed during the charging
and discharging, high power can be generated without losing

During the current coronavirus pandemic, one of the riskiest
parts of a healthcare worker’s job is assessing people who have
symptoms of Covid-19. Researchers from MIT, Brigham, and

e |

Researchers from MIT and Brigham and Women’s Hospital hope to reduce
the risk to healthcare workers posed by Covid-19 by using robots to remotely
measure patients’ vital signs (Credit: Spot image courtesy of the researchers,
edited by MIT News)
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Perovskite crystal structure (Credit: https://today.oregonstate.edu)

able e-textiles, the ink and the thermistor performance are all
promising.

high energy density or reducing the particle size through rapid
charging and discharging, enabling the development of long-
lasting Li-ion batteries.

This in turn proved that the intermediate phase formation
can dramatically increase the charging and discharging speed of
the cell by creating a homogenous electrochemical reaction in the
electrode. As a result, the synthesised Li-ion battery electrodes
charge up to 90% in six minutes and discharge 54 % in 18 sec-
onds, a promising sign for developing high-power Li-ion batteries.

Women'’s Hospital hope to reduce that risk by using robots to
remotely check patients’ vital signs. Controlled by a handheld
device, these can also carry a tablet PC that allows doctors to
ask patients about their symptoms without being in the same
room.

Using four cameras—an infrared camera plus three mono-
chrome cameras—that filter different wavelengths of light
mounted on a dog-like robot developed by Boston Dynam-
ics, the researchers have shown that they can measure skin
temperature, breathing rate, pulse rate, and blood oxygen
saturation.

For body temperature, the camera measures skin tem-
perature on the face, and the algorithm correlates that
temperature with core body temperature. As the patient
breathes in and out, wearing a mask, their breath changes
the temperature of the mask. Measuring this temperature
change allows the researchers to calculate how rapidly the
patient is breathing.

The three monochrome cameras allow the researchers to
measure the slight colour changes that result when hemo-
globin in blood cells binds to oxygen and flows through blood
vessels. An algorithm uses these measurements to calculate
both pulse rate and blood oxygen saturation.
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This article discusses various artificial intelligence (Al) technologies that are helping the customer
service team improve their performances and businesses. The customer service team is required
to keep customers happy and delightful

Sani Theo

www.EFYMag.com

ou must have come across the joke, “If
i the customer is always right, then why
isn’t everything free?” Well, everything
cannot be free in business, but one thing is for
sure that every business setup needs to listen
to customers carefully, including their require-
ments and problems. ‘Customer is King’ is an
age-old proverb and philosophy but still rel-
evant to every business in the modern world.
The customer service team is required to
keep customers happy and delightful. This
team is an integral part of all businesses. By
automating different customer service activi-

o8

Representation of Al-robot
in customer service (Credit:
chatbotsmagazine.com)

ties with artificial intelligence (AI) tools,
companies can provide faster and better
responses to customers’ queries and smart
customer experiences.

Let us look into various Al technologies
that are helping the customer service teams
improve their performances and businesses.
But before delving into the Al technology,
let’s find out why customer service is impor-
tant in every business.

Why customer service?

As per the definition on Wikipedia, cus-
tomer service is the provision of service
to customers before, during, and after a
purchase. Quality customer service is about
making sure that your customers are valued,
treated fairly, and appreciated. Prioritising
customer service support helps attract as
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well as retain loyal customers. This will
have a big impact on the growth and
success of your company. So, customer
service plays an important role in every
business and industry. The advantages
include preventing business failures,
retaining customers, helping your
brand, and providing an element of
trust and value to your business.

Prevents business failure. When a
business does not have good customer
service associates, customers can
become frustrated over small problems
that are not addressed properly. There
is a high chance that customers may
stop doing business with your brand
and go for your competitors or brands
offering similar solutions. To prevent
such problems, the customer service
team can follow up and promptly
address the issues. Customer service
is the backbone of your business, and
without a backbone, your business
could collapse.

Retains customers. The customer
service team can retain customers.
In most cases, satisfied customers
become devoted buyers when you pro-
vide good customer services along with
your trustworthy business records.
When you’re offering the same prod-
ucts as your competitors, one of the
things that you can do to differentiate
yourself from your competitors is to
build a good customer service team.

Promotes your brand. Aligning
your brand and customer service is
a good way forward to survive in the
market. When a brand focuses on cus-
tomer service and support, it has great
growth potential.

As per the report from Customer
Experience Impact, 82 per cent of
consumers in the US said that they’ve
stopped doing business with a company
due to poor customer service experi-
ence. Of these, 73 per cent cited rude
staff as the primary reason, and 55 per
cent was due to the company’s failure
to resolve their problems in a timely
manner. Another report says that 66
per cent of B2B and 52 per cent of B2C
customers stopped buying from a brand
after a bad customer service interaction.

Provides element of trust. When
your business has good customer
service in place, customers trust you
more. Trust could make all the differ-
ence in the world of business. When
customers trust you more, they are

likely to remain loyal to your brand
and product.

Provides value. The customer
service team provides value to your
business by treating customers well,
answering questions, and build-
ing strong relationships. Customers
understand that they are the source of
revenue for your business, and they
want to feel appreciated.

Is Al a big deal for customer
service?

Al is revolutionising the future of cus-
tomer service in many ways. It is not
just limited to chatbot or auto-answer-
ing; it is much beyond, as described
in the next section. Al supports and
works alongside humans, enables a
business to grow in a cost-effective
way, and promotes the best possible
customer experience. By assigning
simple and repetitive tasks to Al
machines and allowing humans to
focus on customers that require com-
plex issues or assistance, companies
are able to improve customer services
leading to improved customer experi-
ences, enhanced brand reputation,
and well-informed actions.

Some of the advantages of Al
include auto-answering, 24-hour ser-
vice, faster decisions, handling volu-
minous data, and boosting efficiency.

Auto-answering. Auto-attendant
is a common feature in office tel-
ephone systems. It is an important
part of your business. It is typically
the first point of contact with your
customers. Similarly, Al-based voice
bots and chatbots are used in modern
communication devices.

24-hour service. One of the key
benefits of an Al chatbot is that it
never sleeps. It is there to help custom-
ers resolve their issues at any time.
This is important for companies oper-
ating globally and looking to provide
better customer service and support.
Humans can get tired and demotivated
after answering the same repetitive
questions. Al is perfectly suited for
repetitive and menial tasks like tag-
ging tickets. Most of the time, the bot
is able to resolve the query, but in situ-
ations where it cannot, it is passed on
to the humans.

Handling data. Companies are
collecting more data than ever about
their customers. But it’s difficult for
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humans to accurately analyse the vast
amount of unstructured data. Al and
machine learning can derive quantita-
tive data and respond to customers
much faster than humans.

Faster decisions. When customer
service is available round the clock
with a vast amount of data, Al plat-
forms can find answers quickly and
respond to queries faster.

Boosting efficiency. Even if your
brand has an experienced customer
service team, Al can still lend a hand
behind the scenes. Using natural lan-
guage processing, Al can read a ticket
and direct it to the right team much
faster than a human triage system can.

Some use cases of Al
in customer service

Voicebot. 1t is based on Al and is a
more advanced version of an auto-
attendant system. It is great for han-
dling automated tasks that involve
numbers and simple yes/no answers.
Voicebot with natural language under-
standing (NLU)-based voice channel
for communication works by convert-
ing audio to text format. For example,
Dialogflow CX, recently launched
by Google, is used for building text
and voice-based Al agents for mobile
apps, websites, and Google Assis-
tant actions. A user can speak to the
virtual agent naturally, and it will
process the information and respond
appropriately. Another example is the
Al-powered voice bot ‘TIA” launched
by Tata Capital on WhatsApp.

Al chatbot. The Al-based human-
like bot that pops up on the website
to start an online chat is becoming
a common feature on most business
websites. The chatbot can be integrat-
ed on websites, messaging applica-
tions, mobile apps, and kiosks. These
bots play a vital role in the simplifica-
tion of human interactions with the
computers and customer interactions
with the business, providing engaged
self-service.

As per some reports, sixty per
cent of online customers do not like
to wait for more than sixty seconds
for a response to their query. The
use of chatbots drastically reduces
customers’ waiting time and provides
a quicker solution to their queries,
thus improving customer experiences.
Chatbots with Natural Language Pro-
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Customer Lifetime Value is the net profit
contribution of the customer to the firm over time

A
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Fig. 1: CLV graph (Credit: www.retently.com)

cessing or NLP capabilities are used to
handle customer complaints through
faster responses, thus elevating cus-
tomer satisfaction.

For example, the Al-based COTA
(customer obsessed ticket assistant)
system built by Uber helps customer
support representatives improve
their speed and accuracy, resulting in
improved customer experience. It is
found that with the AI system, ticket
routing efficiency is increased by ten
percent.

Big companies like Google, Micro-
soft, Facebook, and others are all
actively engaged in the race to build
chatbots that can respond to customer
queries.

Customer identifications. These
include biometrics and face and voice
recognition. Biometrics refers to body
measurements, authentication, iden-
tification, and access control. Facial
recognition identifies and verifies an
individual by comparing facial fea-
tures from a digital image or video to
a database.

Voice recognition biometrics dig-
itises words and encodes them with
data such as pitch, cadence, and tone,
and then forms a unique voiceprint
related to an individual.

Al-based biometrics help customer
service agents to recognise customers
and greet them in a personal manner.
The customer support team can use
biometrics to quickly authenticate
customers while minimising the risk
of fraud.

For example, tools like ScopeAl
work with customer support teams to
analyse the voice of customer (VOC)
data across multiple channels.

Predictive personalisation. Most

TIME

companies now have access to huge
amounts of data about their custom-
ers. When a customer clicks, views
and purchases a product from a
website, these data are translated into
predictions that deliver value-added
personalisation and recommenda-
tions to targeted consumers. That is,
Al-based predictive technology can
identify patterns that indicate a cus-
tomer’s intent based on web activity
or text and route the call or chat to the
appropriate agent.

Al has been used in the e-com-
merce industry to improve product
recommendations based on personal
customer needs, buying behaviour,
and user profile. For example, Netflix’s
Al-powered customer service algo-
rithm uses data such as demographics,
viewing history, and personal prefer-
ences to predict what the user would
like to watch next.

Predictive maintenance. This
technology is used to predict techni-
cal and maintenance issues before
major problems occur. Al predictive
maintenance is in use at United Parcel
Service and Cisco. It is reported that
United Parcel Service has saved mil-
lions of dollars by implementing an Al
predictive maintenance solution that
reduces delivery truck breakdowns.
At Cisco, Al predictive maintenance is
used to optimise network performance
and troubleshoot issues faster.

Motivation and productiv-
ity. Research shows that disengaged
employees in the US cost billions
of dollars a year. With advanced Al
technologies, customer service agents
can work faster and more efficiently.
Al tools used in customer service
include:

22 | DECEMBER 2020 « electronics FOR YOU express

Call prioritisation
Customer identification
Recommendation engines

e Smart agent monitoring and
training

Al-powered tools and solutions
help extend the abilities of customer
support teams, enabling them to
master complex processes. It is an
effective way to improve job satis-
faction and reduce attrition. When
employees are empowered with top-
notch solutions, they are motivated
to work better. You can get many Al-
based tools from different vendors
such as Zendesk, HappyFox, Fresh-
desk, and Accenture.

CLV optimisation. In marketing,
customer lifetime value (CLV) is a
metric that tracks how valuable a cus-
tomer is to a company throughout the
relationship. It is a prediction of the
net profit attributed to the entire future
relationship with a customer. Studies
have shown that the likelihood of
selling to a first-time customer is five
to twenty per cent as opposed to an
existing customer with the probability
of sixty to seventy per cent.

There are many customer service
software tools for companies to con-
tinuously improve or pinpoint areas
of excellence. Using Al-driven data
analysis to track customer lifecycles
and target customers with loyalty
promotions help optimise CLV. Apart
from using Al to calculate and
improve CLV, marketers are using it as
a primary key performance indicator
(KPI) metric.

As per the Pareto principle, better
known as the 80/20 rule, eighty per
cent of the profits come from twenty
per cent of your customers. The
actual customer distribution may vary
depending on the industry and other
factors. However, at the most basic
level, the distribution might look like
the CLV graph, as shown in Fig. 1. The
goal of CLV is to identify the segments
that are practical and help you make
better marketing decisions. Some key
parameters while calculating CLV
include average order value (AQV),
purchase frequency (F), gross margin
(GM), and churn rate (CR).

Al-based CLV optimisation tools
are available from different vendors
such as XLSTAT, Pega, Qualtrics, Opti-
move, and others.
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Soon we can make a portable application that takes pictures of fruits and labels them accordingly

Saksham Aggarwal
is Bachelor of Engineering
in Computer Science

with specialisation in
Information Security

from VIT Vellore. He is

an Al enthusiast and
competitive coder

ruit classification using a deep con-
Fvolutional neural network (CNN) is

one of the most promising applica-
tions in personal computer vision. Profound
learning-based characterisations are making
it possible to recognise fruits from pictures.
However, fruit recognition is still a problem
for the stacked fruits on a weighing scale
because of the complexity and similarity.

In this article, a fruit recognition frame-
work utilising CNN is proposed. The pro-
posed strategy utilises profound learning
methods for the grouping. The work uses
the fruit shape and shading to recognise
each picture.

We have used the Fruits-360 dataset
for the evaluation purpose. An exact and
dependable picture-based fruit recognition
framework is crucial for supporting more
significant rural assignments like yield map-
ping and automated reaping.

Introduction

These days, the process of mechanisation is
playing a vital role in numerous businesses.
Several programmed techniques are created
for delivering and checking forms. The sub-

ject of computerised picture handling

Camera Database

1 1

Feature Feature
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Fig. 1: Block diagram of fruit recognition

system

has found numerous applications in
the field of mechanisation.

In personal computer vision and
example acknowledgment, shape
coordination is a significant issue,
which is characterised as the founda-
tion of shapes and its utilisation for
shape examination. Fruit recognition
and classification systems can be
utilised by numerous genuine appli-
cations.

For example, a general store check-
out framework may be used as an
instructive device instead of manual
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scanner tags to upgrade learning, particu-
larly for kids and Down’s syndrome disorder
patients. It can help plant researchers to do
an advanced examination on a variety of
fruit shapes and assist in understanding the
hereditary and sub-atomic instruments of the
organic products.

Recognising various types of fruits is a
rehashed task in grocery stores, where the
clerk needs to characterise everything to
decide the cost. A well-known answer for this
trouble is to provide codes to every fruit item.

Along these lines, the main objective of
this work is to program the perceived fruit
picture by grouping it as indicated by its high-
lights utilising AI methods. An image recogni-
tion model is proposed, which contains three
stages: pre-preparing, include extraction, and
arrangement stages.

In include extraction stage, scale invari-
ant feature transform (SIFT) and shape and
shading calculations are used to extricate
a component vector for each picture. The
classification phase uses two algorithms:
K-nearest neighbourhood (K-NN) and bol-
ster vector machine (SVM). Assessing the
recognition model is finished by completing
a progression of trials. The after-effects of
completing these examinations exhibit that
the proposed approach can naturally arrange
the fruit name with a high level of exactness.

Related work

TensorFlow. TensorFlow is an open source
programming library for machine learning
(ML) applications such as neural networks. It
was developed by the Google Brain group for
Google’s exploration and product advance-
ment. It was released under the Apache
license 2.0 on November 9, 2015. TensorFlow
can run on several CPUs and GPUs in work
area conditions. It is used in numerous fields
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Deep Learning

such as voice acknowledgment, per-
sonal computer vision, mechanical
technology, data recovery, and char-
acteristic language handling.

CNN. Convolution neural network
(CNN) is a class of deep learning that
has accomplished creative outcomes
in different fields such as natural
language processing and image rec-
ognition. The layers of a CNN consist
of an input layer, an output layer,
and a hidden layer. The hidden layer
includes multiple convolutional
layers, pooling layers, fully-connected
layers, and normalisation layers.

Inception-v3 model. The Incep-
tion-v3 model is a state-of-art image
recognition model created by Google.
It is the third edition of Google’s Incep-

tion Convolutional Neural Network,
originally introduced during the Ima-
geNet Recognition Challenge 2012.
The Inception-v3 model comprises
two sections: Highlight extraction part
with a convolutional neural system
and classification part with fully-
connected and softmax layers.
Fruits-360 data set. In this article,
we have used the Fruits-360 dataset
to identity fruits from pictures. For
this, fruits were planted in the pole
of a low-speed engine (3rpm), and a
short film of 20 seconds was recorded.
Behind the organic products, we set a
white piece of paper as a background.
Due to the variations in lighting
conditions, the background was not
uniform, and we composed a devoted

‘lr:,
N M=,
| i
| —

l Input image I\

Convolution and down-sampling layers

A
QOO Pomegranate
97

| [

I\ Fully connected layer 1 Output

Fig. 2: Layers in CNN
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Fig. 3 (a): Experimental analysis of red apple
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calculation that separated fruits from
the background.

This algorithm is flood-fill type:
we start from each edge of the picture
and mark all pixels there. At that point
we mark all pixels found in the area of
effectively checked pixels for whcih
separation between hues is not exactly
an endoresed esteem. We rehash the
past advance until no more pixels
can be checked. All checked pixels
are considered as being background
(which is then filled with white), and
the remaining pixels are considered as
belonging to the object.

The maximum value for the dis-
tance between two neighbouring
pixels is a parameter of the calculation
and is set (by experimentation) for
every film. Fruits were scaled to fit a
100 = 100 pixel picture.

Proposed methodology

The framework takes a picture of the
fruit with a camera, and the initial
step runs a little neural system in
TensorFlow to recognise whether
the picture is a natural product
(Fig. 1). The picture is then passed to
the TensorFlow CNN neural system
learning on a Linux server for addi-
tional grouping.

The TensorFlow code is an Incep-
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Deep Learning

tion-v3 model code given by Google
that alters the union, pooling, and
arrange configuration to coordinate
the number of classes and classes of
pixels in the picture with minor altera-
tions to the last layer. CNN places
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a convolutional layer and a pooling
layer in the concealed layer between
the info and yield layers (Fig. 2).

In these two layers, the way of
bringing down or testing the goals of
the picture is rehashed. The convolu-
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with tf.Session() as sess:
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s:0': image data})
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graph_def = tf.Graphef()
graph_def.ParseFromString(f.read())
_ = tf.import_graph_def(graph_def, name="")

with tf.Session() as sess:
softmax_tensor = sess.graph.get_tensor_by name('final_result:e')

predictions = sess.run(softmax_tensor, \
{'Decodelpeg/contents:0': image data})
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Fig. 3 (c): Experimental analysis of green apple
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tion layer applies a weighted channel
to a piece of the information picture
that might be useful for grouping,
making an element map. The pooling
layer decreases the element map by
sub-testing the most significant piece
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of the component map received from
the convolutional layer.

It reduces the size of the informa-
tion while keeping up the attributes,
subsequently forestalling the differ-
ence in the information because of
the area change and improving the
exhibition of the neural system by
diminishing the information size. In
light of these removed highlights, the
grouping is performed.

Experimental analysis

To order the picture information, first,
the folders are created with different
names and the image data is stored
corresponding to the folder name.

Label Number  Number ' Accuracy
of training ' of test | on training
images images  set

Red apple 872 219 93.22%

Pomegranate 584 154 94.40%

Green apple 621 160 99.15%

Second, each picture information
gathered is changed by the code of
characterising fruits by the Google
Inception-v3 model. Picture learn-
ing is completed. At last, in view of
the finished retraining Inception-v3
model, the test continues.

Result

We did tests based on the Inception-v3
model, which was fixed. Test image
information was gathered using red
apple, pomegranate, and green apple.

Because of the test, it was seen that
red apple was grouped into 0.87959
per cent. Because of rehashed tests,
it was affirmed that the more the
quantity of preparing steps
and picture information as per
personal computer particu-

ﬁﬁﬁggcy lars, the higher the grouping
set precision. Later on, it will
8798y | De important to develop a
88169 | reason for high characteri.sa-
98.3% tion exactness by expanding

the particulars of the explora-

(a) (b)

88.2%

@ Red apple @ Red apple @ Red apple
@ Pomegranate @ Pomegranate @ Pomegranate
@ Green apple © Green apple @ Green apple

|

(c)

Fig. 5: (a) Red apple test, (b) Pomegranate test, (c) Green apple test
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tory personal computer and gathering
more picture information.

Conclusion

This undertaking attempts to start an
area that is less explored at present.
During this project, we had the option
to investigate some portion of the
profound learning algorithms and find
qualities and shortcomings. We picked
up information on deep learning, and
we got a product that can perceive
fruits from pictures.

We trust that the outcomes and
strategies introduced in this article can
be additionally extended to a greater
task. From our perspective, one of the
principal goals is to improve the preci-
sion of the neural system. This includes
further exploring different avenues
regarding the structure of the system.

Another alternative is to supplant
all layers with convolutional layers.
This appears to give some improve-
ment over the systems that have
completely associated layers in their
structure.

A result of supplanting all layers
with convolutional ones is that there
will be an expansion in the number
of parameters for the system. Another
chance is to replace the corrected
straight units with exponential direct
units. We might want to evaluate these
practices and attempt to discover new
arrangements that give fascinating out-
comes. Soon we can make a portable
application that takes pictures of fruits
and labels them accordingly.
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We have intelligent devices like smartphones, smart TVs, computers, and
robots in use that need not be touched for operation. In fact, many more
things need to be operated without touching through voice control and
gestures, etc, such as ATM machines and check-in counters at airports

Rathan Natarajan
is assistant professor at

Hindusthan Institute of cientists believe that as the holeinthe ~ present. The disease is unlikely to go away
Technology . , . . . .

ozone layer in Earth’s stratosphere soon; some medical professionals believe

collapses, the sun’s rays will strike that it may not go away at all and could con-

the earth directly and cause new deadly tinue to stay with us for long. This means we

diseases. Many diseases have developed have to get used to living with this infection.

and disappeared in the past, but Covid- No one is certain, in spite of popular

19 infection remains a challenge for us at ~ theories, where the infection originated

(Credit: https://geomarketing.com/wp-content)
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from. Somehow the sores appeared
and have spread all over the world.
Unfortunately, many more viruses can
attack us in the future and spread. So
we need to prepare ourselves to fight
against all these viruses and win, just
like fishermen fight against waves in
the deep sea and overcome them.

Symptoms such as runny nose,
sneezing, sore throat, cough, and fever
may indicate coronavirus infection.
In some cases there is even vomiting
and diarrhea, while in many cases the
virus is present without any symptom.
In this situation, anyone of us could be
having the virus within us.

We all know the virus spreads
through droplets released in the
air by an infected person when he
or she coughs, sneezes, or even
speaks loudly. These droplets eventu-
ally settle down on surfaces which,
if touched, can spread the disease.
The problem is that we tend to touch
so many things in our daily routine.

www.EFYMag.com

Kuri—A friendly home-assistant and security guard robot

So how can we minimise touching
things? Can technology help us in this
situation?

Computers, robots, smart phones,
smart TVs, etc in common use can
now be activated without touching.
Voice assistants, hand gestures, facial
expressions, and retina scans, etc are
all helping us in doing so to overcome
the problem. But we still have to touch
to execute many actions. New tech-
nologies are now needed to execute
those actions without touching.

At an overcrowded airport, for
instance, the boarding pass can be
obtained by using hand gestures and
voice assist devices in future. In the
aircraft, a sensor could automatically
initiate overhead luggage compart-
ment’s closure when it is full, or is not
used for, say, five minutes. To open it,
a new gesture-based technology could
be developed.

Similarly, we could get a ticket
with the help of a voice assistant at

the railway station. Toilets within all
trains could be locked and unlocked
with, say, gesture control. Likewise,
all public toilets could also make use
of some touchless technology.

At the supermarket, we usually
pick up the household items we need
and pay the bill at a counter before
leaving. Here, again, we can use
automation and touchless technol-
ogy to generate a virtual bill for the
items being put in the shopping
cart (trolley). We need not generate
a physical bill at the counter as the
payment can be made automatically
from our bank account when we leave
with the items. Some countries are
already trying this system. It can be
introduced in every country to avoid
unwanted crowds at bill counters.

We can pay with a contactless
wave credit card, which is already
in use in India, whenever we buy an
item. While using a wave credit card
there is no need to hand over the card
to the other person to put it in the POS
machine, instead we can just place it
over the machine ourselves. But there
is a limit on the amount that can be
paid thus due to security concerns.
It would be better if this limit (usu-
ally ¥ 2,000) could be set higher after
making the system more secure.

At present, we have to use an
ATM’s keyboard to withdraw money.
There is a need to find a new touch-
less technology for the ATMs also.
The fact is that, if we have intelligent
devices everywhere that need not
be touched for operation, not only
Covid-19, no infectious germs will
ever get transmitted by touching
the devices in public domain in the
future.
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Latest DC-DC Converters
For Automotive And
Industrial Applications

Some latest DC-DC converters are introduced here, along with the basic and new features,

so that designers can select the best devices for their applications

Sani Theo

32

Fig. 1: RO5CT05S DC-DC
converter (Credit: https:/
recom-power.com)

C-DC converters are important
D parts of modern automobiles and

industrial applications. This is
because direct current (DC) power sup-
plies are used in almost all the electrical
devices in automobiles and other indus-
trial applications.

A DC-to-DC converter is basically a DC
electric power converter required in some
devices because the standard DC sources
(mostly batteries like 1.5V, 6V, 12V) avail-
able are either too high or too low in volt-
age to drive a particular circuit or gadget.
Therefore some form of power conversion,
either step-up or step-down, is required
from a standard DC source.

For example, most mobile devices
have 3.7V batteries. To charge them from
a 12V car battery would require a DC-DC
converter circuit because 12V is too high
to charge a 3.7V battery. Again, most of the
embedded system circuits in automobiles
and industrial applications require either
3.3V or 5V DC sources, so you need power
converters to drive them from a 12V bat-
tery. DC-DC converters are also used in
many consumer electronics and domestic
electrical systems.

DECEMBER 2020 « electronics FOR YOU express

Power levels of DC-DC converters
vary from very low (in small batteries) to
very high (for high-voltage power trans-
mission). Most of these converters are
available as integrated circuits (ICs) and
do not need many external components.
These are available as complete hybrid
circuit modules or as plug-in modules
ready to use in an electronic assembly.
Most power converter ICs include an
integrated power MOSFET and are clas-
sified as regulators because they regulate
the output voltage.

This article covers different types
of DC-DC converters newly released/
announced by different manufacturers for
automotive and industrial applications.
To better understand the features of these
converters, let us first have a look at some
major types of DC-DC converters available
in the market.

Types of DC-DC converters

The major DC-DC converter types are
linear, switched mode, non-isolated, and
isolated.

Linear. It uses resistive voltage drop to
create and regulate a given output voltage.
A linear converter can generate a voltage
that is lower than the input voltage.

Switched mode. 1t converts DC volt-
age level by storing the input energy
temporarily and then releasing that
energy to the output at a different volt-
age. Energy storage can be done in
either a magnetic field component like
an inductor or a transformer, or in an
electric field component such as a capaci-

www.EFYMag.com



Fig. 2: UWE-Q12 series DC-DC converter (Credit: www.murata-ps.com)

AP61100Q

AP61102G

Fig. 3: AP61100Q chip (Credit: www.eepower.com)

tor. Transformer-based converters
provide isolation between the input
and the output.

Non-isolated. This converter is
used when change in the voltage is
small. It does not give protection from
high electrical voltages and noise.
The converters in this group include
step-down (buck), step-up (boost),
and buck-boost converters.

Isolated. 1t has a separation
between input and output terminals.
It has high isolation voltage proper-
ties and can block noise and interfer-
ence. It also has cleaner DC output.
This group includes flyback converter
and forward converter.

Common parameters/
specifications

It is important that a DC-DC con-
verter operates within the range
of required DC parameters for a
particular application. After under-
standing the different parameters of
the converters, system designers can
choose proper DC-DC converters for
their applications. The most basic
DC parameters are the input volt-
age range, the output voltage range,

www.EFYMag.com

and the maximum required output
current.

DC input is an important param-
eter in DC-DC converters. Input volt-
ages include 12V, 24V, 48V, 110V, 280V,
and 360V. DC output is another impor-
tant parameter to consider in DC-DC
converters. Common output voltages
are 3.3V, 5V, 12V, 15V, 24V, and 48V.

Other parameters include output
power, line regulation, load regu-
lation, minimum load, operating
temperature, PCB footprint area, and
topology. The most common DC-DC
converter topologies are buck, boost,
and buck-boost (flyback). Common
features for DC-DC converters include
constant current, over-voltage protec-
tion, over-current protection, and
short-circuit protection.

Constant current provides con-
stant output current, irrespective
of the changes in load impedance.
Over-voltage protection limits or shuts
down the voltage output when over-
voltage condition occurs. Over-current
protection limits or shuts down the
current output when over-current con-
dition occurs. Short-circuit protection
protects the converter in the event of
a short circuit at load end.

Some new features
in DC-DC converters

There are many new features being
added in some latest DC-DC convert-
ers. Apart from the wide range of input
and output voltages, new features may
include noise optimisation, higher
efficiency, digital interface, power
management, multi-channel input
and output, remote control, ensuring
compliance and compatibility, safety

....................................................................................................................................................................................................... ((_\ Design 5

standards, among others. Table 1 lists
different DC-DC converters released/
announced recently by some manu-
facturers.

Noise becomes an important
parameter to consider for better
performance and accuracy in DC-DC
converters. Optimising a DC-DC con-
verter for noise and electromagnetic
interference (EMI) would enhance
the performance of the power sup-
plies in automotive and industrial
applications. Electromagnetic com-
patibility (EMC) standards ensure
proper operation of the equipment
and control of EMI, so that unwanted
effects are prevented.

For example, Flex’s BMR683
DC-DC converter has EMC speci-
fication according to EN55022/
EN55032, CISPR 22/CISPR 32, and
FCC part 15J regulations. Flex’s
PUB-2M series has conducted EMI
tests according to EN55032, CISPR
32, and FCC Part 15J. Traco Power’s
TMR 4 series has EMC specifications
as per EN55032, and FCC Part 15,
both Class A and B.

Digital interface is becoming
more popular in modern convert-
ers. Traditional way of controlling
DC-DC converters using analogue
techniques was simple to imple-
ment. However, over the past several
years, with innovation in electronic
devices—such as high speed, low
power consumption, better efficien-
cy, and inexpensive semiconduc-
tors—digital control is found much
more advantageous over analogue
techniques. DC-DC converters with
digital interfaces are digitally con-
trolled power sources that provide
accurate and adjustable levels of
voltage, current, and power. Digital
control may include a processor,
voltage/current programming cir-
cuits, software, current shunt, and
voltage/current read-back circuits.

For example, Flex’s BMR683
DC-DC converter has a PMBus digi-
tal interface that enables the user to
configure many aspects of the device
operation through software control.
It can be used with any standard
two-wire 12C or SMBus host device.
Rohm’s BD71850MWYV DC-DC con-
verter has digital 12C interface with
clock frequency up to 1IMHz. Diode’s
AP61100Q converter has programma-
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Different DC-DC Converters Recently Released/Announced by Different Manufacturers
Application | Input voltage | Output voltage | Output Output Digital Rohs Safety/quality
DC range DC range current power interface compliant | standards
BMR683 Flex Industrial  36Vto 60V 18V to 32V 17.9A at 500W | Yes | Yes 95.50% Yes IEC/EN/UL 62368-1
500W
PUB-2M series | Flex Industrial 5V to 24V 5Vto 12V 0.167t0 0.4A 2W NA | No 86.50% Yes IEC/EN/UL 62368-1
BDIP1XSEFV-C  Rohm Automotive ' 3.5Vto40V  0.8Vt0o 8.5V 1A NA Yes NA NA NA FS supportive/
AEC-Q100
BDI9P2x5EFV-C  Rohm Automotive ' 3.5Vto40V  0.8Vto 8.5V  2A NA Yes NA NA NA FS supportive/
Series AEC-Q100
BD71850MWV  Rohm Industrial  2.7Vt0 5.5V | 0.7Vto3.3V | 1.5At03A NA Yes | Yes 83%1095% NA NA
UWE-Q12 Series  Murata Industrial 9V to 36V 5V to 24V 5Ato24A  120W Yes NA 90% t0 92%  Yes IEC/EN/UL/CSA
AP61100Q Diodes Inc ' Automotive ' 2.3Vto 5.5V 0.6Vto 3.6V 1A NA Yes  Yes 89.00% Yes AEC-Q100
R05CT05S Recom Industrial  4.5Vt0 5.5V 3.3V or5V 100mA 500mW NA | NA 60.00% NA NA
URD48xxxD-  Mornsun  Industrial  18Vto 75V 5V 1o 24V 0.6Ato 4A  30W NA NA 84.00% Yes CISPR32/EN55032/
30WR3 IEC61000-4-4/
EC61000-4-5/
EN62368
ORQB-50Y05x  Bel Industrial | 24Vto 110V | 5V 10A 50W NA NA 86t088%  Yes IEC/EN/CSA/ UL
62368-1
TMR 4 series Traco Industrial 9Vto 75V 5V to 24V 166mAto  4W NA | NA 82%1t0 87% | Yes IEC/EN/UL 62368-1
Power 800mA

NA indicates the parameters are not clearly mentioned in datasheet

ble operation mode through digital
input that turns the converter on
or off.

Power management feature is
included in some newer DC-DC con-
verters. For example, Flex’s BMR683
DC-DC converter has power manage-
ment feature that can be configured
using its digital interface. Its soft-
ware suite can be used to configure
and monitor this product via the
PMBus interface. It incorporates a
wide range of configurable power
management features that are simple
to implement with a minimum
of external components. Rohm’s
BD71850MWYV DC-DC converter is a
programmable power management
device for powering single-core,
dual-core, and quad-core SoCs such
as NXP-i.MX 8M Nano.

Efficiency is an important design
parameter of DC-DC converters.
Along with innovation and intro-
duction of CMOS devices, digital
control can improve the efficiency of
a previously analogue design. With
careful design, modern switching
regulators/converters can achieve
90 percent efficiency and even more.
For example, BMRG683 can have high
efficiency, typically 95.5 percent at

full load. BD71850MWYV has its effi-
ciency target between 83 percent and
95 per cent. Murata’s UWE-Q12 series
DC-DC converters have efficiency up
to 92 per cent.

Multi-input multi-output (MIMO)
feature in newer DC-DC converters
allows users to integrate multiple
input sources and multiple output
loads simultaneously. That is, this
type of converter allows input sources
to be added or removed seamlessly
without cross-regulation problem.
It is easy to achieve high extension
capability for arbitrary inputs and
outputs. For example, BD71850MWV
integrates six buck regulators and
six low-dropout (LDO) regulators to
provide all the power rails required
by the SoC and the commonly used
peripherals.

The soft-start function in DC-DC
converter is used to prevent large
inrush current and output voltage
overshoot. The function could be
with an internally fixed soft-start
time, or externally adjustable soft-
start time, setting pin and exter-
nally adjustable oscillator duty cycle.
Soft-start function is included in
many DC-DC converters including
BMR683, BDIP1XSEFV-C, BD9P2x-
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SEFV-C, BD71850MWYV, UWE-Q12
series, and AP61100Q.

Some DC-DC converters are inte-
grated with remote control function,
offering a convenient way to control
your application. The control could
be through a wire or wireless using
infrared (IR) or some other wireless
technology. For example, UWE-Q12
series has a remote sense circuit
through which the product can be
controlled using IR technology. TMR
4 series converter has dedicated pin
for remote control function.

Ensuring safety is paramount
to product users and industry. Ade-
quate safety measures include fail-
safe design against physical injury,
damage to property, failure, or mal-
function of a product. There are many
industry safety standards that require
restriction of hazardous substances or
RoHs compliance, such as IEC/EN/
UL safety requirements, Automotive
Electronics Council (AEC) quality
standards, etc. For example, BMR683,
PUB-2M series, UWE-Q12 series,
ORQB-50Y05x and TMR 4 series meet
safety requirements according to IEC/
EN/UL62368-1, while BDOP1X5EFV-
C, BD9P2xX5EFV-C, and AP61100Q are
AEC-Q100 qualified.
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With the tsunami of data in every application, a highly efficient data storage drive is going to be
the de facto choice for all future gadgets starting from mobiles, laptops, and mini/microservers
to high-performance computing systems

KIOXIA Demonstrates New EDSFF SSD Form Factor Purpose-Built for
Servers and Storage

Dr Sankar Reddy
has served as a faculty
member at the Indian
Institute of Science for
fifteen years. He has
built teams from scratch,
nurtured, and grew
them to world-class
delivery teams in a
multi-gigabit data rate.
He founded Terminus
Circuits ten years back

on-volatile memory express
N(NVMe)—based solid-state drive

(SSD) is a feature-rich device that
can be exploited for future scaling needs
via a peripheral component interconnect
express (PCle) bus for maximum through-
put and lower latency. The recent trend of
a further reduction in latency for hypercon-
vergence of servers in high-performance
computing (HPC) systems increases its
potential to be the ubiquitous candidate
of the future.

SSD and its inherent advantages

Before going into the details of what fac-
tors are in favour of SSD devices to be the
most probable candidate of the future, we
should first take a look at the importance
of SSD as a storage device.

An SSD’s faster boot speeds and
orders of magnitude increase in the read/
write speeds benefit an individual or an
enterprise in saving time and improving
productivity. The newer applications like
streaming 4K/8K videos and the use case
of 5G/6G communications will find SSD
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The various form factors of SSD drives

a better match to address the bottlenecks
as a storage partner in the essential chain
of computer + network + storage. A data-
centre-ready/cloud-ready infrastructure can
help transform the economics for maintain-
ing such a converged infrastructure. The
following are three major components in
revolutionising the future server farms:

Computing server farms. Over the
years, we have experienced the explosion
of data that may be further fuelled by tech-
nological revolutions such as the Internet
of Things (IoT), artificial intelligence (AI),
blockchain, autonomous driving, 4K/8K
video streaming, 5G networks, etc. This has
led to significant advancements in comput-
ing. To further reduce the latency in the
cluster of computing cores, PCle control-
ler, network-on-chip (NOC), and the new
standards like Compute Express Link (CXL)
are being used. With the data-intensive
advanced applications like Al and camera
interface with HD videos, the load on the
Internet has been increasing.

Of late, edge computing has become
a prominent accelerator for Al processing
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and ML by reducing the amount of
data transfer on the net. This has been
possible by in-memory computing or
analysing the data through in-built
analysers attached to the storage
devices and computational storage
drives (CSD).

Networking. The demand for
the network bandwidth continues to
grow exponentially with emerging
applications like AI, high-bandwidth
5G use cases, ML, IoT, and edge com-
puting applications. Huge demand
for throughput with low latency is
being addressed with various Physi-
cal Media Architectures of SerDes
(Serialiser and Deserialiser), which
is a cornerstone block for high-speed
serial links.

The data can be transferred over
optical/electrical cables or short PCB
tracks. Various standard bodies are
working on these SerDes specifica-
tions to support the ever-increasing
demand for higher bandwidth and
lower latency of the data centres,
cloud and edge computing, 5G, Al
and ML applications.

Storage. The evolution of storage
devices over the past seven decades
witnessed continued miniaturisation
of the storage drives, from a wardrobe
sized drive that contains a few mega-
bytes of data to a single-chip device
that contains a few terabytes of data.
The advancements in technology have
helped to move from magnetic tapes to
hard disk drives to NVMe-based SSDs.
The storage elements have moved
from magnetic devices/ferroelectrics
to semiconductor elements, and the
new one being flash memory devices
with multi-level memory devices.

Advantages of NVMe

NVMe is the prominent interface to
the high-speed storage. PCle interface
that supports NVMe has become the
default choice for building the SSD
storage. This module consisting of
PCle bus, NVMe controller, and flash
storage memories has distinguished
advantages over many of the other
storage systems.

The latency challenges are being
optimised at various stages of HPC
systems through emerging standards
like CXL that include on the chip, chip
to chip, boards to boards, and rack to
rack within and across data centres.

www.EFYMag.com

......................................................................................................................................................................................... ((_ compufing

Compuing ey soe

Many cores

Core to core
communication

Native PCle
Memory controller

Networking intra-chip
Inter-chip (NOC)

(Financial trading)

NIC (blade to blade or server to server)
CXL interface for low latency NIC

High throughput
Low latency

Fast read/write cycles
Low power, no moving parts

DRAM controller MIPI, USB Security hardware/software
CXL Read only or write only option through  Data processing closer to storage
controller

To increase the throughput, the
most prominent across the interfaces
of many applications is PCle, which is
coming up with higher data rates for a
given channel, and the latest upcom-
ing specification will target 64Gbps
per lane. This will help increase the
throughput at the host site and the
communication between the host and
chip with a native controller on the
chip. The PCle, which supports as a
bridge between the CPU and memory
through the NVMe controller, has
been the natural choice for building
the future converged systems with
integrated storage solutions.

Having said about the main fea-
tures and the storage solutions that
are emerging, we can address the
demands of large storage systems
comprising the SSD storage device.

The emerging systems and the
complex applications draw the atten-
tion of specific features of the SSD-
based storage solutions for further
reducing the latency in applications
like ML, addressing the security at
hardware and software levels, reduc-
ing the throughput requirements
between CPU and storage, distrib-
uted storage over the fabric, semi-
processed data near storage, etc.

In other words, moving the data
away from computation helps in
saving the bandwidth, power, pro-
cessing the metadata, security, and
reducing latency.

Having a camera interface. Inter-
facing camera controllers to the stor-
age device and transferring/analysing
the data through a PCle bus that seam-
lessly connects within the accelerators
for graphics/images enhances the

No encryption needed as it is close
proximity device in case of transferjet

system performance by reducing the
workload at the main processors and
eases the data transfer between stor-
age and computing.

Also, the recent emergence of U.2,
M.2, and EDSFF form factors further
enhance the potential usage of NVMe-
based SSD devices for all applications.

The table above gives the different
elements and options that can form
the enterprise computing systems of
the future.

A careful look at the constituents
of the future high-performance com-
puting (HPC) systems infers that the
thin line between the compute to net-
working, networking to storage, and
computing to storage is diminishing.

In reducing the latency across the
ingredients of the hyperconverged
systems, the NVMe-based flash stor-
age systems play a critical role and
emerge as the choice for all the storage
solutions. The inherent advantages of
the PCle interface have become the
de facto choice in the hyperconverged
system.

To add to this, the NVMe controller
has the adaptability to SSD architec-
ture with the latest interface, memory
controllers, advances in flash cells,
and native controllers in CPUs. On top
of all these, the controller is critical for
customising for the umpteen number
of applications that can be envisaged.

With the tsunami of data in every
application, a highly efficient data
storage drive is going to be the de
facto choice for all the future gadgets
and technologies like mobiles, lap-
tops, HPC systems, edge computing,
Al, ML, single board computing, car
infotainment, and so on.
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Germiscan

Potshangbam July

ne can claim that the worst will be
O over only when a reliable vaccine

is available. Until then there is
not much one can do beyond maintaining
physical distance from others, wearing a
face mask, and washing hands frequently.
The World Health Organization (WHO)
and medical experts have been urging
people to adopt the health guidelines reli-
giously in a bid to ward off the virus. In the
current scenario, strict hygiene practice is
very important, considering the increase
in the number of Covid-19 cases. However,
even after following strict hygiene prac-
tices and sanitising surfaces in your home,
the efforts can go in vain by just touching
your phone, doorknobs, and other daily
essential items. Therefore using ultraviolet
(UV) light sanitising devices is helping
considerably in disinfecting all your items
with ease and efficiency.
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IFITech Handheld

How UV light is helping

UV light has been recognised for its effec-
tiveness in sterilisation and disinfection. It
has the capability to kill germs or inactive
the virus. A study conducted by researchers
at the Columbia University Irving Medical
Centre shows that far-ultraviolet C (UVC),
when exposed to a particular wavelength
that is safe to use around humans, can kill
99.9 per cent of coronaviruses that are pre-
sent in airborne droplets. According to the
researchers, continuous exposure to far-uvC
light can kill ninety per cent airborne viruses
in about eight minutes, 95 per cent in eleven
minutes, 99 per cent in about sixteen min-
utes, and 99.9 per cent in 25 minutes.

UV light can be used with special bulbs
that emit the right amount of UVC light,
which is required to kill the virus. Tradi-
tionally, UVC lights have been utilised to
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The House of Sensation 3-in-1 Portable

disinfect drinking water, air, and phar-
maceutical tools. UVC light is safe to
use for disinfecting vegetables, fruits,
utensils, mobiles, toys, surfaces, etc.
These are effective in reducing the
level of airborne virus in indoor envi-
ronments.

Pros of UV sterilisation

UV sterilisation devices can disinfect
more efficiently than traditional clean-
ing methods. The most important
benefit of UV sterilisation is that no
chemicals are required, and no chemi-
cal residue is left behind, and hence it’s
safe to use. Besides, UV light is environ-
ment friendly. One should note that UV
light disinfection is a physical process
and not a chemical method.

Excessive or direct exposure to UV
light is harmful to human beings as it
can badly affect their skin and eyes.
This is why UV sterilisation is used
with UVC lamps having a protective
shield. But the key thing to understand
is that UV light is safe, if used correctly,
and does not cause harm, unlike the
harsh chemicals in cleaning products.

UV disinfection is a dry method
that effectively prevents the growth of
fungi in the future. In other disinfec-
tion methods, a damp environment
may be created where fungi can thrive
with dire consequences.

Cons of UV sterilisation

UV sterilisation can kill a wide array
of microorganisms, including drug-
resistant bacterias. But it also has
drawbacks. UV only works in its light
path and can become ineffective when
blocked by objects.

Therefore one must ensure that the
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Life of Riley UV phone box

object to be sterilised is placed directly
under the light. If the object is a bit
off or not in line with the UV light, it
will not be sanitised. One method to
minimise the problem is to incorporate
several UV bulbs to generate UV radia-
tion from different angles.

UV light devices are not recom-
mended for sterilising hands and
using on skin. These can have harmful
effects on our eyes and skin. These
devices may even lead to chronic eye
damage, which is not curable.

Here are some of the best UV
sanitisers that are helpful during the
Covid-19 pandemic.

Germiscan. The product is India’s
first UVC LED-based handheld steri-
liser. The company claims that the
device can kill up to 99.9 per cent
of germs within six seconds. It is
equipped with an inbuilt sensor and
a safety switch to avoid direct skin
contact. Since it is a portable product,
it can be easily carried to the market
or workplace. The device can be
charged like a phone and has a battery
life of three hours on a single charge.
Besides, it can be customised for use
on escalators, large surfaces, travel
baggage, and trolleys. The company
plans to come up with a more afford-
able mobile version.

IFITech Handheld UVC light
wand steriliser. The portable steriliser
comes handy for products that can’t
be cleaned with soap or sanitisers
such as mobiles, face masks, elec-
tronic gadgets, currency, packages
delivered to homes, car dashboards,
clothing, among others. This wand
steriliser is just 30.4cm in length and
fits easily in bags or purses. Hence, it

Healthcare

AuLvIo
Wi

ULVIO UV Disinfection Lamp

is easy to carry to job or grocery stores.

The House of Sensation 3-in-1
Portable UV steriliser. It is a multi-
functional double UV steriliser with
auto aromatherapy function. It comes
with sixty-degree UV sterilisation,
no dead zone, and kills bacteria in
three minutes. It features a progress
bar display that helps you know the
sterilisation process clearly. It can be
used to sterilise items of daily needs
and personal healthcare products like
masks, goggles, watches, etc. It uses
eco-friendly material, nano-coating,
and is resistant to high temperatures.

Life of Riley UV phone box. The
gadget disinfects smartphones, watch-
es, jewellery, glasses, keys, pacifiers,
tableware, and other small items. It
claims to destroy up to 99.9 per cent of
bacteria in 3 minutes. The box comes
in a compact size and is lightweight.
It is available with a USB charging
cable. It is easy to carry and can be
used at home, office, car or even while
travelling. The ultraviolet rays of the
product are produced by UVC-LED,
which is safe and environmentally
friendly. Besides, it has a wired mobile
charging option.

ULVIO UV Disinfection Lamp. It
has 99 to 99.9 per cent sterilisation
rate to kill bacteria, viruses, fungus,
and spores. It is smoke-free as well as
pollution-free, unlike traditional meth-
ods like fogging and chemical spray.
The lamp is based on dual sterilisation,
such as ozone and UVC. It features
a motion sensor that automatically
turns off on detecting motion around.
The portable device can be placed
anywhere and is ideal to use in home,
office, clinic, hospital, etc.
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Truly Innovative

Amongst hundreds of press releases of new products received by us, these are the ones
we found worthy of the title Truly Innovative Tech

The AK8781 features fast response time
and high-temperature operation from
-40 degrees Celsius to +125 degrees
Celsius in a small package of 0.76mm
x (0.76mm as against 1.1mm x 1.4mm
for the previous IC. It can detect high-

AK8781

0.76mm

0.76mm

speed rotation as fast as 95,000r/min,
for example, of 4 rotor poles and phase
delay within five degrees of the electric
angle. So, designers can create much
smaller BLDC motors for small-size
drones and thus replace coreless motors.
It can also be used for robotic joints
of consumer products and industrial
equipment.

Asahi Kasei Microdevices (AKM)
www.akm.com

The NIR-C19M series of IR LEDs has a
wavelength of 810nm, allowing a clear
contrast effect to read the pattern of the

iris. It uses an advanced ISP image pro-
cessor, together with a CMOS sensor, to
receive infrared reflection from a human
eye for authentication, which leads to
strong security and quick recognition.
It is specially designed to recognise the
iris of humans for devising new methods
of biometric authentication and iris-
recognition for eye-tracking keyboard,
smartphones, etc. Its advanced security
features eliminate the need for costly ID
authentication devices.

Everlight Electronics

www.everlight.com

The BCM8850 scalable series processes
up to 14.4Tb/s of line card traffic,
supporting up to 18 400GbE ports, 72
100GbE ports, or a mix of front panel
ports from 10GbE to 400GbE, operating

A BRQADQQH- 7]

BCM88850
Jericho2c+

at Layer 2 through Layer 4. It enables
system vendors to build a scalable prod-
uct line based on a unified architecture
for: (a) multi-terabit core and edge rout-
ers for data centre, packet transport,
or carrier network applications; (b)
large-scale spine and leaf switches for
data centres with integrated deep buffer-
ing and hierarchical quality-of-service
(HQoS); (c) multiple interconnected
modular systems to create a scalable
core platform for switching and routing
capacity multiplication. It is claimed
to be the world’s first device that can
achieve such high speed, and it fulfils
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the need for mission-critical applications
that require high-capacity switches
Broadcom Inc

www.broadcom.com

Crucial Ballistix MAX 5100 gaming DRAM
offers the highest speeds for an optimal
gaming memory. It incorporates custom

tuning at die level, resulting in high per-
formance. It is purpose-built, allowing
the new 5100MT/s modules to deliver
blazing fast speeds to hardcore gamers
and maximised results for overclocking
enthusiasts. It is compatible with latest
AMD and Intel platforms and offers low
latency for extreme overclocking.

Crucial

www.crucial.in

The 1608-size high-accuracy blue-green
chip LEDs have special wavelengths,
which allow implementation of Color
Universal Design in a wide range of

applications such as fire alarm system
indicator lights, industrial equipment
warning lamps, and public transporta-
tion information displays. The LEDs’
ability to emit different colours allows
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people suffering from P-type and D-type
colour blindness to distinguish between
red and green, so that correct informa-
tion is accurately interpreted by them.
ROHM Semiconductor

www.rohm.com

These Bluetooth Low Energy SoCs and
modules are ultra-compact, low-cost and
have long battery life as well as security

SILICON LABS

BGM220

features that include Secure Boot with
Root of Trust and Secure Loader, which,
along with high-performance and securi-
ty, are ideal for IoT device makers. Due to
small size, the SiP modules add turnkey
Bluetooth connectivity to extremely small
products. These also support multiproto-
col connectivity for the most demanding
applications ranging from gateways,
hubs, and smart lighting to wireless
sensors, actuators, and portable medical
equipment. Their small size and fully
certified bluetooth SIP allows designing
devices with Bluetooth capability without
worrying about space generally scarce in
wearables and earphones. With a small
SiP, more free space is available to accom-
modate batteries and other sensors.
Silicon Labs

www.silabs.com

This all-weather radar can detect cars
from 500 metres and pedestrians from
200 metres, with an angular resolution
greater than one degree. It uses a power-
fully focused beam based on proprietary
Phased Array radar technology, which
is used in cutting-edge military systems
including the F-35 fighter jet and air-
defence systems. The focused beam
created by dozens of transmitters rapidly
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scans the field of view. The receivers
ensure a much-improved radar image, a
better signal-to-noise ratio, and a wide
detection range (nearly 6x compared
to existing radars) of obstacles such as
cars and pedestrians. Using advanced
military-grade technology used in
commercial automotive applications,
it ensures robust and reliable safety of
both pedestrians and passengers.
RFISee

www.rfisee.com

RedRock RR122-1A22-511/512 wafer-
based TMR (Tunneling Magnetoresist-
ance) digital omnipolar sensor has
operating frequency of 10Hz, a voltage

supply range of +1.7V to +5.5V. With
a low current drain (75nA) for an active
magnetic sensor, the RR122-1A22 series
is suited for performing the ‘wake up’
or ‘turn on’ function for battery opera-
tion. It is optimal for power-sensitive
applications, and offers extremely strong
magnetic sensitivity (9G or 0.9mT).
Coto Technology

www.cotorelay.com

The MAXM86146, a dual-photodetector
optical sensor, includes built-in algo-
rithms for heart-rate and oxygen-
saturation (SpO2) monitoring, as well
as advanced activity classification. Its
small size and ease of design allows
innovative biosensing features in less
space and supports rapid development

of accurate, continuous health-monitor-
ing devices. Additionally, the module
comes with biosensing algorithms that

7 —

are verified by strict medical standards
for measuring vital signs. It allows wear-
able product designers to achieve a45%
thinner optical design and provides ease
of access for health monitoring.

Maxim Integrated
www.maximintegrated.com

An ultra-low-power MCU called the
ONiO.zero, which can harvest energy
from its surroundings and utilise it,
requires no external batteries or capaci-
tors. Despite the small size, it is quite
powerful and can operate with the help

of a wide range of energy sources such
as multi-frequency RF bands includ-
ing GSM and ISM. Built on the RISC-V
16/32 bit architecture (RV32EMC), it
has a mask ROM of 1kB, RAM of 2kB,
and ULP Flash of 8/16/32kB. Operating
frequency is up to 24MHz, while it can
safely work under temperatures rang-
ing from -40 to 85 degrees Celsius. An
internal RF rectifier of multi-frequency
bands (800/900/1800/1900/2400 MHz)
provides support for harnessing power
from GSM or ISM. It can achieve high
energy efficiency of 85 to 90%. No bat-
teries means less number of components
required, which leads to more space.
ONiO

www.onio.com
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New Products

Low-power MCUs

STM32WB35 and STM32WB30 Value
Line are the new dual-core multi-
protocol MCUs from STMicroelectron-
ics for large-scale IoT applications
such as fleet and
resource manage-
ment, as well as
asset monitoring
and tracking. The
extremely low-power MCUs integrate a
2.4GHz radio managed by a dedicated
Arm Cortex-M0 + core, with a 64MHz
Arm Cortex-M4 for the main appli-
cation for permitting uninterrupted
real-time performance. They support
Bluetooth Low Energy 5.0, Zigbee 3.0,
OpenThread (IEEE 802.15.4) protocols
and concurrent modes, with built-in
security features. The devices include
up to 512kB integrated Flash memory
and up to 96kB SRAM, with a Quad-
SPI interface for connecting to external
high-speed memory. They also feature
secure firmware installation, hardware
encryption for the application and radio
stacks, hardware public-key authority,
hardware accelerators for state-of-the-art
cryptographic algorithms, and support
for secure OTA firmware updates.
STMicroelectronics
wwuw.st.com

Motor controller

The LX7720 radiation-hardened mixed-
signal motor controller from Micro-
chip aims to reduce weight and board
space. By reducing the
number of components
on a system, develop-
ers can inspect and test
fewer parts, while also
minimising the physical
points of potential failure
due to a smaller number
of connections and solder joints. Some
of the integrations into this device are:
four half-bridge N-channel MOSFET)

\ /— »

drivers, four floating differential current
sensors, pulse modulated resolver trans-
former driver, three differential resolver
sense inputs, six bi-level logic inputs,
power drivers via external FETs, loop
control electronics for voltage or current
control, and position read-back. It serves
as a mixed-signal companion IC to the
selected digital IC used in the application
and is ideal for enabling various motor
control applications in space robotics
and human-rated space missions.
Microchip Technology

www.microchip.com

Diode array

SP1250 discrete unidirectional TVS
diode array from Littelfuse provides
high electrostatic discharge (ESD) pro-
tection for consumer
electronic equipment
by safely absorbing
repetitive ESD strikes
of +30KkV (contact and
air discharge) without
any performance deg-
radation. Each device
can dissipate up to 50A,
8/20ps surge event. Typical applications
for the SP1250-01ETG include desktops,
servers, notebooks, computer peripher-
als, medical equipment. POS terminals,
test equipment, and portable battery.
Littelfuse

wwuw. littelfuse.com

Buck hoost DC-DC converters

The ISL9122A, a flexible buck-boost
switching regulator with bypass mode
from Renesas, provides ultra-low quies-
cent current (IQ) < 1.3pA for powering
sensors, MCUs, wireless devices, and
other system
components.
It features
low shut-
down mode
current of
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7nA to extend battery life, high effi-
ciency at light load (84 % at 10nA) and
97% peak efficiency to reduce power
drain and heat buildup, automatic and
selectable forced bypass power-saving
mode to reduce IQ, output current up
to 500mA (Vout=3.3V, Vin=3.6V),
ultra-small footprint with 1.8 x 1.0mm
WLCSP package or 3 x 2mm DFN pack-
age, requires only three external com-
ponents (inductor, input and output
capacitors), full protection against over-
current, short-circuit and overheating.
Operating off 1.8V to 5.5V, it extends
the battery life of smart IoT devices.
Target applications include wireless
earbuds, fitness bands, smartwatches,
water and gas meters, portable medical
devices and battery-operated smart [oT
devices.

Renesas Electronics Corporation
wwuw.renesas.com

DC-DC converter in SOIC
package

ROS5CTO05S, a high-isolation, high
power density, 0.5W DC-DC converter
from RECOM provides a fully regulat-
ed, low-noise output. It has a nominal
SV input (4.5 - 5.5V) and is setta-
- ble by a resis-
tor to 3.3V or
5V DC for direct
connection to
the load, or
3.7V/5.4V DC to power a downstream
LDO for ultra-low noise applications.
Protection and control features include
short-circuit immunity, over-temper-
ature shutdown, and under-voltage
lockout. It is suitable for medical
applications up to 5000m altitude and
applications with high common-mode,
switched voltages such as high-side
gate driver power supplies.
RECOM
wwuw.recom-power.corm

Graphic controller ICs

To facilitate larger displays at greater
resolution, graphic controller ICs BT817
and BT818 have been introduced by

www.EFYMag.com



Bridgetek. These are meant for use in
retail, digital signage and office manage-
ment systems, as well as public informa-
tion units, vending machines, domestic
appliances, store/mall direction find-
ing systems,
training/
educational
equipment,
and interac-
tive exhibits. Each has 1MB embedded
graphics RAM, which can be supple-
mented by attaching an external NOR
flash memory through the QSPI inter-
face. BT818 is optimised for use with
4-wire resistive touchscreens, while
BT817 for capacitive touchscreens (with
detection of up to 5 different touch-
points).

Bridgetek

www.brtchip.com

DC-DC converter

For use in convection-cooled equipment
and applications, including microcon-
trollers, data-
com, telecom,
remote sensor
systems, and
portable elec-
tronics, a DC-DC converter series has
been introduced by CUI. Its features
include 2:1 and 4:1 input voltage range,
3W power, single regulated output,
1,500V DC isolation, 125 to 600mA
output current, -40 to + 85 degrees Cel-
sius operating temperature, low profile,
and protection against over-voltage,
over-current, and short-circuit.

CUI Inc.

www.cui.com

GNSS receiver

The new u-blox MI10 is a highly inte-
grated global navigation satellite system
(GNSS) designed for
ultra-low power,
high-performance
positioning applica-
tions such as sports
watches or asset and livestock trackers.
It can track up to four GNSS constella-
tions at once to deliver positioning data
even in challenging environments. The
receiver’s Super-S technology helps
distinguish positioning signals from
background noise to capture position-
ing data even when satellite signals are

www.EFYMag.com

weak. The device consumes 12mW in
continuous tracking mode, making it
ideal for battery-powered applications.
u-blox

www.u-blox.com

SENSORS

Digital magnetic sensor

Coto Technology has released RedRock
RR122-1E73-511/512 wafer-based tun-
neling magnetoresistance (TMR) digi-

tal omnipolar

sensor, featur-

0 ing an operat-
@ ing frequency of

2,500Hz, a volt-
age supply range of 1.7V to 5.5V, and
an extremely high magnetic sensitivity
(15G or 1.5mT) in an ultra-miniature
package at a competitive price. The
sensor can be used in products ranging
from small battery-powered electronics
to industrial machinery. Specific applica-
tions could include proximity detection,
rotary sensing, utility meters, portable
rechargeable medical devices, motor
controllers, and consumer electronics.
Coto Technology
www.cotorelay.com

Health sensors
The Health Sensor Platform 3.0 (HSP
3.0) from Maxim monitors blood oxygen
saturation (SpO2), electrocardiogram
(ECG), heart rate
(HR), body tempera-
ture, and motion.
Included algorithms
L provide HR, heart-
rate variability
(HRV), respiration rate (RR), SpO2, body
temperature, sleep quality and stress
level information at clinical-grade levels.
It includes:

MAX86176. For synchronous acqui-
sition of PPG and ECG measurements,
providing pulse transit time for cardiac
health.

MAX20360. Having integrated
power and battery management power
management IC optimised for advanced
body-worn health sensing devices.

MAX32666. Bluetooth (BLE)-ena-
bled, ultra-low-power microcontroller
with two Arm Cortex-M4F cores and an
additional SmartDMA, which permits
running the BLE stack independently.

New Products

MAX32670. Ultra-low-power micro-
controller for PPG algorithms of pulse
rate, SpO2, HRV, RR, sleep quality and
stress monitoring.

MAX30208. Reads the temperature
and can be mounted on a flex cable or
PCB, making it easier to incorporate into
wearables.

Maxim Integrated
www.maximintegrated.com

CMOS image sensor

The new XGS family of image sensors
from ON Semiconductor include the XGS
45000, XGS 30000,
XGS 20000, and XGS
5000. These provide
12-bit image quality
at a high frame rate,
detailed imaging with up to 45-megapix-
el resolution, and up to 60fps in 8K video
mode. These are meant for challenging
IoT applications such as machine vision
and intelligent transportation systems.
A global shutter ensures that moving
objects can be captured without any
motion artefacts.
ON Semiconductor
Www.onsemi.com

ENTERPRISE-CLASS
PRODUCTS

High-performance computer
For high-performance connectivity, the
DA-820C series fanless 48.3cm (19-inch)
3U rackmount computer from Moxa fea-
tures a power-
ful 7th genera-
tion Intel Xeon
or Core i7/i5/
i3 processor and multiple expansion
interfaces to include IRIG-B, serial, and
Gigabit Ethernet fibre SFP connectivity
for smart grid applications. By using
only one high-performance computer
to run multiple operating systems on
virtual machines, instead of installing
multiple computers to run each OS sepa-
rately, saves space and costs. To handle
high-speed, low-latency communica-
tions for exchanging large amounts of
data, while withstanding high EMI/EMC
interference, the DA-820C features SFP
interface for gigabit Ethernet fibre-optic
communications.
Moxa

www.moxa.com
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Surveillance system
The security camera by Prama Hikvi-
sion incorporates AcuSense technology
that precisely
; = captures any
'.‘ s unwanted intru-
.. M .
. i ' sion. It reduces
false alarm trig-
gering, does more efficient and effective
file searching (based on human and
vehicle classification), and combines
siren with flashing light. With high
accuracy, the system disregards alarms
triggered by other objects such as rain or
leaves and delivers alarms that are asso-
ciated with human or vehicle detection.
Prama Hikvision
www. hikvision.com

Component epoxy

The Vitralit UD 1405 from Panacol-
Elosol GmbH is a transparent, solvent-
free, one-component epoxy that has low
viscosity and good wetting properties.
It allows the reinforced windings to be
cured within seconds
through irradiation with
UV (365nm) or visible
(405nm) light. Fibres
or filaments can first be
pulled through an adhe-
sive bath, then wound
onto the rotor or respective cylinder
and cured with UV or visible light. A
secondary thermal cure ensures that
the layers of coated windings below
the surface become fully cured. After
curing, Vitralit UD 1405 is electrically
insulating, shows minimal shrinkage,
and remains resistant at temperatures
from -40 degrees to 180 degrees Celsius.
Panacol-Elosol GmbH

www.panacol.com

3D printer

The Ultimaker 2 + Connect 3D printer
from Ultimaker allows users to send
print jobs via Wi-Fi
or Ethernet. Cloud
3D printing enables

with added security
from anywhere globally. The printer
also offers a 6cm colour touchscreen,

an ergonomic feeder lever, and a stiffer
build platform for ease of use and reli-
ability.

Ultimaker

www.ultimaker.com

Microwave amplifier

The R&S SAM100 microwave ampli-
fier from Rohde & Schwarz features
ease of operation, robust design, and
super-compact
footprint within
its 2 to 20GHz
= .| range with up
A .ﬂ*’-*“?‘l-r_- to 20W output
1.(' u power. It targets
manufacturers
of passive and active microwave com-
ponents, and microwave devices for
mobile radio (UMTS, LTE, 4G, 5G),
IoT (WLAN, Bluetooth), satellite, and
radar applications. Its high gain with
low noise at superior linearity makes
the unit highly suited to AM, FM, PM,
and OFDM applications.
Rohde & Schwarz
www.rohde-schwarz.com

MODULES & BOARDS
loT modules

Silicon Labs has launched wireless mod-
ules with full-stack support for commer-
cial and consumer IoT application devel-
opment with flexible package options

=
= =2 2

and highly integrated device security.
The new modules include xGM210PB
that supports Bluetooth, Zigbee, Open-
Thread, and Wi-Fi; BGM220—ideal
for a broad range of Bluetooth 5.2 LE
applications including appliances,
asset tags, beacons, portable medical,
fitness and Bluetooth mesh low-power
nodes; MGM220 - ideal for Zigbee Green
Power and energy harvesting applica-
tions; BGX220 Xpress that includes an
onboard Bluetooth stack, Xpress com-
mand interface, and pre-programmed
cable replacement firmware to deliver a
serial-to-Bluetooth LE solution needing
no firmware development.

Silicon Labs

www.silabs.com
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Haptic control board

There is a growing demand for vibration-
al feedback, which allows more intui-
tive control. The .
HAPTIC Reactor - e
Heavy Type devel-
oped by Alps Alpine
produces an excita-
tion force of 15G
(at 100g) at a low frequency (130Hz),
despite compact dimensions of 33 x 23
x13mm (W x D x H), while retaining
the typical HAPTIC Reactor character-
istics of horizontal resonance, which is
easier to perceive with fingertips and has
an outstanding response speed. A small
input voltage of 7V eliminates the need
for a booster circuit.

Alps Alpine

www.alpsalpine.com

SoM

PolarBerry, a
production- and
deployment-ready
SoM by Sundance
Multiprocessor comes with a hardened
64-bit, multicore real-time, Linux-
capable RISC-V MPU subsystem and
PolarFire SoC field-programmable gate
array (FPGA). Its compute engine deliv-
ers up to 50% lower power than alterna-
tive FPGAs, 250k logic elements (LEs),
and features four high-speed, low-power
transceivers from 250Mbps to 12.7Gbps.
It is suited to the development of embed-
ded computing and real-time applica-
tions based on RISC-V processors as an
alternative to ARM. Typical applications
will be found in the defence/mil-aero,
AI/ML, communications, automotive,
industrial automation, and imaging
markets as well as the Internet of Things.
Sundance Microprocessor Technology
www.sundance.com

Single hoard computer

To be in line with the fast-growing
semiconductor
tech for various
IoT applications,
the open-source
low-cost Rug-
gedBOARD SBC
with phyCORE-
AS5D2x SoM based on ARM Cortex-A5
SoC @500 MHz, provides a good plat-

www.EFYMag.com



form for rapid prototyping. It is also
suitable for immediate use in Industrial
IoT and other verticals. The SoM has
64MB DDR RAM and 32MB NOR flash,
Ethernet, and PMIC onboard. Multiple
interfaces for industrial field devices
are supported such as Ethernet, RS232,
CAN, and RS485. The board contains
standard MikroBUS header for add-on
sensors, actuators, and multiple wire-
less modules such as ZigBee, LoRa,
Bluetooth. For cloud connectivity, 3G,
4G, NB-I0oT, WiFi are provided. It has
variants with WiFi or eMMC.
RuggedBoard

www.ruggedboard.com

T&M SOLUTIONS
Vector network analyser

VNAs with more frequency range, port
power and dynamic range, faster, and
with varied functionalities are required
for data flow, communications, food,
healthcare, defence, civil infrastruc-
ture, robotics.
and automa-
tion. With this
in mind, the
PicoVNA 108 by
Pico Technol-
ogy can see out further to 8.5GHz and
see down deeper to -124dB. It allows RF
mixer and RF/IF system characterisa-
tions, and is capable of delivering all
four s-parameters in as little as 190ps,
with high dynamic range and accuracy.
Pico Technology

www.picotech.com

Multi-featured oscilloscope

Infiniium EXR-Series, which is an
8-channel oscilloscope from Keysight
Technologies, extends the power of
Infiniium MXR oscilloscopes. The MXR-
Series and EXR-
Series feature
multiple instru-
ments and appli-
cations such as
oscilloscope,
digital voltme-
ter (DVM), waveform generator, Bode
plotter, counter, protocol analyser, and
logic analyser integrated into a single
platform. Both platforms offer advanced
software applications and features that
simplify debugging, power measure-

www.EFYMag.com

ments, and remote collaboration. The
EXR-Series offers up to 8 analogue
channels that operate simultaneously
at 2.5GHz with 16 independent digital
channels.

Keysight Technologies

www.keysight.com

Evalvation kit

Evaluation kit based on an OPTIGA
Trust M security solution for Raspberry
Pi from Infineon simplifies design and
implementation of secured smart home
devices. Using this kit, device manufac-
turers can experi-
ence strong security
in combination with
the new Connect-
ed Home over IP
standards that are being developed by
the Zigbee Alliance. Features include
common Criteria Certified EAL6 +
(high) hardware security controller,
true zero touch provisioning, secured
data storage, support (for AES, ECC,
NIST and Brainpool P256/384/512, RSA,
TLS), TRNG/DRNG random number
generators, 12C interface with shielded
connection (AES encrypted and authen-
ticated communication), hibernating
mode for zero power consumption.
Infineon Technologies AG
www.infineon.com

Pyrometry Platform

Advanced Energy has released the Impac
Series 600 for non-contact temperature
measurement of non-metallic or coated
metallic surfaces in industrial manufac-
turing applications. Featuring a modular,

=

field-configurable
multichannel plug-
and-play design, this
pyrometry platform
~~ has a multi-sensor
head design, which
interfaces with a central hub, enabling
cost-effective temperature measure-
ment, and power control and optimisa-
tion of industrial heating applications.
It is user-friendly and provides the
flexibility to support applications in a
wide variety of target markets, includ-
ing automotive, laminating, injection
moulding, PET bottle production, pack-
aging, and more.
Advanced Energy
www.advancedenergy.com
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Are You In
Suspense?

Are you wondering what
happened to your order
or payment, even after

a fortnight? But did you
mention your name and
address clearly while
sending payment,

and what the

payment was for?

We get several payments
every month without
adequate instructions or
even identity of the person
sending the payment.

As a result we are unable to
take appropriate action on
these, till we get a complaint
-if atall.

At EFY, we want you to

be our satisfied customer.
So please do let us know in
case your payment or
instructions are not

even acknowledged

within a fortnight.

We are not that lazy!

Email: support@efy.in
Ph: +91-98111-55335
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A Simple Timer

P. Balasubramanian

Based On Arduino Uno

resented here is a simple timer
Pbuilt around an Arduino Uno
board. It can be used to meas-
ure the time delay duration of devices
like timer relays, circuit breakers, and

other sequential logic circuits. This
timer will be a low-cost solution for

laboratory/industrial requirements.
The author’s prototype is shown in
Fig. 1.

Circuit and working

The schematic diagram of the Kkit,
shown in Fig. 2, has few compo-
nents besides the
Arduino Uno board
(Board1). It has
external input con-
tacts to start and
stop the timing
measurement. Both
the contacts can
be either normally
open (N/O) or nor-
mally closed (N/C).
The change-over
operation of start
contacts initiates
timing measure-
ment, and of the
stop contacts stops
the measurement.

- Vss |
LCD1 LED-Ie
cy e 16x2 LCD
VR1
VDD LED
10K F D7 D6 D5 D4 D3 D2 DI Do EN RW RS |
14 [13 |12 |11 10 ]9 18 |7 e 15 4
| E— -
CON2 FOR E— R3
STOP R1 10K 330E
R2 10K

L]
HEERER

n T
;!ogo o
3Pz

I = olo

BOARD1

ARDUINO UNO

Fig. 2: Schematic diagram of the timer kit
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The measured time is displayed
in seconds on LCD1. Measurement
in the range of milliseconds to several
minutes is possible. It is tested with
known values set in a mini program-
mable logic controller (PLC.) A reset
button (connected across CON3) is
provided to reset the display to zero
and start a fresh timing measure-
ment.

The software (timing_Kkit.ino)
is written in Arduino programming
language using Arduino IDE version
1.8.5. The sketch/program uses the
interrupt and millis () functions of
the Arduino. Ensure that you select
the correct board from the Tools
menu in Arduino IDE before upload-
ing the timing_kit.ino sketch file to
the board.

Construction and testing

Assemble the circuit on a breadboard
or PCB. An actual-size PCB layout
for the timer kit is shown in Fig. 3
and its components layout in Fig. 4.

PARTS LIST

Semiconductors:

Board1 - Arduino Uno
Resistors (all 1/4-watt, 5% carbon):

R1, R2 - 10-kilo-ohm

R3 - 330-ohm

VR1 - 10-kilo-ohm potmeter
Miscellaneous:

LCD1 - 16x2 LCD
CON1-CON3 - 2-pin connector

- Push-to-on reset switch

- On/ off switch (2 numbers
for testing)

- USB cable
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the source code (timing_Kit.ino)
to the Arduino Uno board via a
USB cable attached to the laptop/
desktop.

Connect start contacts to
CONI1, stop contacts to CON2, and
reset push button to CON3. Power
on the Arduino Uno board through
USB/adaptor power supply. Adjust
LCD1 contrast using potmeter VR1
to get a clear display.

Fig. 3: Actual-size PCB layout for the timer kit

Press the reset push button
before carrying out time measure-

e—{— 18
N3 I Imm I [T N2
FOR FOR [={FOR
reser 2 smm srop. O 18
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0000000000Q]
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336E
VR1 18K

o w21

1[0[0000000000000O00].

O

O

ment. You will get the “Timing test
kit’ message on the first line and
‘Time(s): 0.000° on the second
line of LCD1. The circuit is basi-
cally an up-counter/timer.

Now close the start contacts to
start the count. The counted read-
ing will be displayed on LCD1.
Depending on your requirement,
you can stop the count anytime

Fig. 4: Components layout of the PCB

Connect the Arduino Uno board and
LCD1 as shown in the schematic dia-
gram. Make sure that you first upload

by closing the stop contacts after
a delay. The counting time is
displayed in seconds on the left side
and in fraction of seconds (in mil-
liseconds) on the right side of LCD1,

which is the time duration between
the start and stop of the timing test
kit.

After assembling the circuit,
enclose it in a suitable box with LCD1
display and reset button on the front
panel. Start and stop connectors can
be provided on the rear side of the
panel for manual control or PLC con-
nections. Now the kit is ready to use
for measuring the timings of timer
relays, circuit breakers, and similar
devices.

Note. Only potential-free external
N/O or N/C contacts shall be used
as the start and stop contacts with a
common ground.

P. Balasubramanian is a retired scientific
officer from Nuclear Power Corporation
of India Ltd (NPCIL). He has 32 years of
experience in the field of electrical
maintenance at Madras Atomic
Power Station, Kalpakkam and
Koodankulam Nuclear Power
Project, Koodankulam. His area of
interest includes microcontrollers
.. and power electronics
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Smart 230V AC
Bulb Holder

he smart 230V AC bulb holder
Tintroduced here is an ultra-

simple device with an automatic
electric bulb controller switch and a
standard electric bulb holder realised
with the help of a few inexpensive and
easily available components.

The electric bulb plugged into the
integrated bulb holder of this fit-and-
forget device wakes up at nightfall and
ticks over just after the first light of
day. The device can be used to drive
an ordinary incandescent bulb, a light
ballast (for fluorescent and discharge
lamps), or a solid-state lighting fixture
(CFL and LED bulbs) operating on
a current less than or equal to 5A at
230V, 50Hz. The author’s prototype is
shown in Fig. 1.

Circuit and working

The circuit diagram of the smart bulb
holder is shown in Fig. 2. It is built

T.K. Hareendran

Fig. 1: Author’s prototype

Yy

around a bridge rectifier (BR1), timer o1
NES55 (IC2), optocoupler PC817(1), 1CON1  330n ¥ 100E] o sliN4067 NO
12V Zener diode (ZD1), rectifier diode |:;| FOR 400v | {, BRI, 1w RESET Vco
1N4007(D1), 12V single-changeover 230V AC 18 §R2 7o e
relay (RL1), and a few other compo- 100Kk
™ C2 orld RL1
nents. 12V,1CO
. . NE555 ’
As you can see in the schematic 4 ) A 2)im RELAY
diagram, the day/night sensor is .IC1 @ d+ce 100K
a GL5528 light-dependent resistor PC817 =428 T 220u C3 o CON2 |:o]
(LDR), which forms a simple potential = FORBH| o

divider with an ordinary 100-kilo-ohm
resistor (R2). The variable output volt-

BH = BULB HOLDER

age from this potential divider is used
to control one G5L series (12V/400Q2)
electromagnetic relay (RL1) through
an NE555 timer (IC2). Note that when
the input (pins 2 and 6) of IC2 is above
8V, the output (pin 3) goes low, and
when the input is below 4V, the output
goes high.

For controlling the bulb, common
pole (P) and normally-open (NO) con-
tacts of RL1 are used as a single-pole
on/off switch to route AC input supply
to the integrated bulb holder. Under
normal conditions, RL1 is energised

(FOR 230V AC)

Fig. 2: Circuit diagram of the smart 230V AC bulb holder

through IC1 when ambient light is
less than ten lux. When light is greater
than forty lux, it will de-energise the
relay. You can alter the threshold level
of LDR1 by changing the value of the
resistor (R2).

The capacitive power supply is
used here as the power source. It is
configured to cater to a typical output
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current of 24mA. IC2 runs on about
12V DC supply available across the
220pF buffer capacitor (C2), while
RL1 will get a DC supply of around
14.4V. This ‘elevated’ 14.4V ensures
that RL1 will work smoothly even at
the current level that is comparatively
much lower than what is actually
called for.

www.EFYMag.com
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CAUTION = 238V AC, HANDLE WITH CARE O

O

Fig. 3: Actual-size PCB layout for the smart bulb holder
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Semiconductors:
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PARTS LIST

IC1 - PC817 opto-coupler

Ic2 - NE555 timer

BR1 - 1A bridge rectifier

D1 - 1N4007 rectifier diode
ZD1 - 12V, 1-watt Zener diode
Resistors (all 1/4-watt, £5% carbon), unless stated
otherwise:

R1 - 100-ohm, 1-watt

R2,R3 - 100-kilo-ohm

Capacitors:

C1 - 330nF, 400V ceramic disk
C2 - 220pF, 25V electrolytic
C3 - 22uF, 25V electrolytic

C4 - 10nF ceramic disk

Miscellaneous:

CON1, CON2 - 2-pin terminal connector

) 1d_PIC817 LDRL O
6L5528 12V,1C0° RELAY

Fig. 4: Components layout of the PCB

CON3 - 2-pin connector

LDR1 - GL5528 LDR

RL1 - 12V, single changeover relay
- Bulb holder

As you might notice in the dia-
gram, there’s also a galvanically-
isolated switch/sensor input in the
device built around a common pho-
tocoupler PC817 (IC1). The option
allows you to remove LDR1 and
control the smart bulb holder from
an external IoT (or similar) gadget
if you desire to have a simple home
automation project. It is to be noted
here that if the photocoupler is in
active state, the bulb will switch off.
Needless to say, the photocoupler
requires a current-limiter resistor at
its input to set the typical forward
current close to 20mA at 1.2V typical
forward voltage.

Construction and testing

The entire circuit can be assembled
on a rectangular piece of perforated or
general-purpose PCB (refer author’s
prototype). An actual-size PCB layout

www.EFYMag.com

Fig. 5: A sample enclosure layout

for the smart bulb holder is, however,
shown in Fig. 3 and its components
layout in Fig. 4. After assembling the
circuit on the PCB, connect the 230V
AC mains across CON1.

A small (waterproof) translucent
enclosure is a must for this project.
Prototype enclosures come in many
shapes and sizes. It would be better
to make your own enclosure if you’ve
access to a 3D printer as it’ll give
your model a polished look. A sample
enclosure layout is also depicted here
in Fig. 5 for your quick reference.

Author’s note. At first, the dim-
mable daylight LED bulb enclosed
prototype was used for performance
evaluation. Later, it was mounted on
a garden lamp pole, and the real-world
results (till now) are very promising.

This smart bulb holder not only works
as an energy-saving outdoor light
bulb but also serves as a security light
bulb or home occupancy indicator to
deter prowlers even when you’re on
a vacation.

Caution. This circuit involves the
direct use of 230V AC mains voltage,
which is dangerous, and the chances
of getting an electric shock are high
if not handled properly. If you are
not used to handling such voltages,
please get the help of a qualified
person.

T.K. Hareendran is an electronics
designer, hardware beta tester,
technical author, and product
reviewer. He is founder and
promoter of TechNode
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Gesture-Controlled Contactless Switch

For Smart Home

o avoid the risk of contracting
I Covid-19, it is important not
to touch surfaces including
switches, doorknobs, and keys that
have been frequently used by other
people. This project is for a contact-
less switch that works with hand
gestures.

The smart switch includes a sensor
that can detect hand movements and
translate them into commands for
controlling lights, fans, and various
other home appliances. The author’s
prototype for this switch, with its
OLED display installed on the wall
switchboard, is shown in Fig. 1. The
list of components required for design-
ing the gesture-controlled switch is
given in Table 1.

Coding

First, install the required libraries
in the Arduino IDE. Go to Select—
Library Manager—Search APDS9960
and U8g2lib as shown in Fig. 2. Then
add each library to Arduino code as
shown in Fig. 3. Define Arduino pin
numbers for controlling the light and
fan. Next, create a setup function
where you can initialise the sensor
and set the pin mode output for light
and fan control as shown in Fig. 4.

Create a loop function to update
the sensor readings and use your hand
gestures as inputs to control Arduino
output pins. Also create a switch con-
dition in the code, as shown in Fig. 5,
for specifying the commands based on
the type of hand gestures (up, down,
left, and right). The icons (arrow
symbols) below indicate the gestures
and commands to be displayed on the
OLED:

Up: Light on

Down: Light off

Left: Fan on

Right: Fan off

After coding is done, compile it in
Arduino IDE and upload the code to
Arduino board.
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Fig. 1: Prototype of gesture-controlled contactless switch with OLED display

#include "Adafruit APDSS960.h"™
Adafruit_APDS9960 apds;

int light=E;
int fan pin=9;

void setup() {
Serial.begin(115200);

if(!apds.begin()){
Serial.println("failed to initialize

}

else Serial.println("Device initialize(

pinMode (1ight,0);

pinMode (fan, 0):

//gesture mode will be entered once pr

apds.enableProximity(true);

apds.enableGesture (true);

void loop() {

uintd_t gesture = apds.readGesturs()

if(gesture == APDS9960_DOWN) {
Serial.println("v");
digitalWrite(1ight,0);

1

if (gesture == APD39960_UF) {

@ Library Manager

Tyee [l

e[

—

Arduino_APDS3960

More info

by Arduino Version 1.0.3 INSTALLED
Alibrary for the APDS9960 sensor allovs to read gestures, color, and proximity on your Arduino Nano 23 BLE Sense board and
other boards vith sensor attached via 12C.

Adafruit APDS9960 Library

More info

Selectversion v || Install

by Adafruit Version 1.1.4 INSTALLED
This is a library for the Adafruit APDS9960 gesture/proximity/ color/light sensor. This is a library for the Adafruit APDS3960
gesture/proximity/color/light sensor.

‘SparkFun APDS-9301 Lux Sensor
by SparkFun Electronics

More info

Broadcom APDS-9301 Lux Sensor. Broadcom APDS-9201 Lux Sensor.

Serial.println(""):

Fig. 2: Library Manager window

Components for Smart Switch

S T

Arduino Mini Pro
SSD1306 OLED
2-Channel relay
5V adaptor
APDS-9960
Bulb

Fan
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For programming

OLED display

5V DPDT relay module

For Arduino, relay and APDS

Gesture sensor module

Any light bulb operated through 230 AC mains
Ceiling fan
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#include <Arduino APDS9960.h>

#include <U8g2lib.h>
#include <Wire.h>
int light=8;

int fan=9;

U8G2_SSD1306_128X64_NONAME_F_HW_I2C u8g2(U8G2_RO, /* reset=*/ US8X8_PIN_NONE): Kn oWI e d g e

Fig. 3: Arduino code with libraries and pin numbers for light and fan

T o3 If you are an
. R L]
zgg::g;gr(ilzueqz_font _pxplusibmvgad_tf): BXPert In vour
L]
if (!APDS.begin()) { fleld Of
Serial.println("Error initializing APDS9960 sensor!"™);
1 why not share your
//APDS.setGestureSensitivity(80); k I d
Serial.println("Detecting gestures ..."); - now e ge
e i with the world?
}

Fig. 4: Setup function with pinMode functions

void loop() {
if (APDS.gestureAvailable()) {I
// a gesture was detected, read and print to serial monitor
u8g2.clearBuffer():
int gesture = APDS.readGesture();

switch (gesture) {
case GESTURE_UP:

digitalWrite(light,1):
Serial.println("Detected UP gesture");

u8g2.setFontDirection(1);

u8g2.setFont (u8g2_font_pxplusibmvgad_tf);

u8g2.setCursor (110, 10);
u8g2.println(“Lights"):

u8g2.setCursor(95, 30); . .
u8g2.println("on") Electronics For You invites
electronics professionals and
industry experts to write articles
on their area of expertise and
u8g2.drawGlyph (20,30, 156); interest from different perspectives|

Fig. 5: Arduino code with switch conditions

u8g2.setFont (u8g2_font_open_iconic_all_ 4x t);
u8g2.drawGlyph (60,40, 118);

Some of the topics we want
you to write about are:

* Smart World

* Artificial Intelligence

* Autonomous Cars

* Bio-Medical (Healthcare)

« Strategic (Defence) Electronics
¢ Audio-Video

* Project Reports

a1npol heray +

ZNI INI

ENI

So if you have an interesting
topic or original article to share,
please let us know at
efyeditorial@efyindia.com

NI

Gor] (Wi] (o] (eI]

We would love to hear your
good ideas too!

a9n EJD(\-GF
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Fig. 6: Connection diagram
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Arduino Connections
with OLED and APDS
Gesture Sensor

Arduino Pro Micro | OLED and APDS 9960

Fig. 7: Relay connections with bulb and fan SDA (Pin 2) SDA
SCL (Pin 3) SCL |
GND GND |
Vee VCe |

Connections and testing

Connect the components as shown in
Fig. 6, following Table 2. Then connect
the 230V AC mains with the common
pin of the relay module to control the
light and fan as shown in Fig. 7.

Install the automatic contactless
switch on the wall switchboard as
shown in Fig. 8. Switch on 5V adaptor
to power the device and relay module.

When you move your hand from
down to up direction in front of the
sensor, as shown in Fig. 9, light will
switch on and at the same time an up
arrow will be displayed on the OLED.
If you move your hand from up to
down position, the light will switch
off and a down arrow will be displayed
on the OLED.

Similarly, when you move your
hand from left to right in front of the
sensor, the fan will switch on and a
left arrow symbol will be displayed
on the OLED. If you move your hand
from right to left, the fan will switch
off and a right arrow will be displayed
on the OLED.

Ashwini Kumar Sinha is an electronics
hobbyist and tech journalist at EFYi

Fig. 9: Moving hand up in front of the contactless switch switches on light bulb
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PCs in India Set a New Record
m Q3 2020 shipments Q3 2019 shipments Year-over-year unit change
(000 of units) share (000 of units) share (Q3 2020 vs 03 2019)

HP Inc. 965 28.2% 828 26.4% 16.6%

Lenovo 744 21.7% 895 28.5% -16.9%

Dell Technologies 731 21.3% 619 19.7% 18.2%

Acer Group 327 9.5% 373 11.9% -12.4%

Asus 257 7.5% 165 5.3% 55.4%

Others 403 11.8% 259 8.2% 55.4%

Total 3427 100.0% 3139 100.0% 9.2%

The Indian traditional PC market (desktops, notebooks, and workstations) delivered a strong quarter with 9.2% year-over-year (YoY) growth in Q3 2020 (July-September
2020), according to IDC. Demand for e-learning and remote working resulted in Q3 2020 emerging as the biggest quarter in the last seven years in India.
Source: IDC Worldwide Quarterly Personal Computing Device Tracker, November 2020

India’s Handset Market Grows India’s Smartphone Market Records

by 5 per cent Highest-ever Shipments

Samsung 21% 22% Samsung 20% 24%

Xiaomi 17% 14% Xiaomi 26% 23%

Vivo 1% 1% Vivo 17% 16%

Realme 1% 10% Realme 16% 15%

Itel 6% 8% Oppo 8% 10%

Others 34% 35% Others 13% 12%

Total 100% 100% Total 100% 100%
The Indian mobile handset market grew eight per cent YoY in Q3 2020 due India’s smartphone shipments grew nine per cent year-over-year (YoY) to reach
to stronger consumer demand in the smartphone segment and stronger over 53 million units in Q3 2020, according to the latest research from Coun-
sales of feature phones. The feature phone market registered a five per cent terpoint’s Market Monitor service. This is the highest-ever shipment in a quarter
YoY growth in Q3 2020 with Itel being the number one brand followed by for the Indian smartphone market.
Samsung and Lava. Note: Xiaomi’s share includes Poco brand
Source: Counterpoint Research Market Monitor, Q3 2020 Source: Counterpoint Research Market Monitor, Q3 2020

eProcurement by Gol
(2014-15 - 2019-20)

6,000,000 - 5,298,815

3,083,046
4,000,000 -
2,615,897
2,000,000 - 1,504,667
822,696
308,854
o L P

2014-15 2015-16 2016-17  2017-18 2018-19 2019-20

Source: MeitY
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Aadhar Touches 1260 Million!
(2015-16 - 2020-2)

1500 -
1207.2 1235.8 1257.4 1267.2
1133.0
999.3
1000
c
S
=
500 +
2015-16 2016-17 2017-18 2018-19 2019-20 2020-21
Source: MeitY
Use and Updation of Aadhar Growing
392.7
400 (2015-16 - 2020-21) 3505
300
c
S
=
200
100
0
2015-16 2016-17 2017-18 2018-19 2019-20 2020-21

Source: MeitY

Mega-Demand: LTE and 5G Broadcast Markets (2016 - 2027)

LTE and 5G broadcast market size to reach US$ 1,064.91 million by 2027
as per this report by Polaris Market Research

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

W North America W Europe M Asia-Pacific ® Latin America M Middle East & Africa
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Industry Updates

Battery, telecom, automobile, PV
included in new PLI scheme

The union cabinet chaired by
Prime Minister Narendra Modi
has approved the introduction
of Production-Linked Incentive
(PLI) Scheme in ten key sectors
to enhance India’s manufactur-
ing capabilities and exports for
an Atmanirbhar Bharat. A total
of ¥1,459.8 billion has been
approved for a financial outlay
spread over five years. The new
PLI scheme mentions a semicon-
ductor as well as a display fab.
“The PLI scheme across these
10 key specific sectors will make
Indian manufacturers globally
competitive, attract investment in
the areas of core competency and
cutting-edge technology; ensure
efficiencies; create economies of
scale; enhance exports and make
India an integral part of the global
supply chain,” read an official
press note released by the govern-

ment of India. It continued, “India
is expected to have a USD 1 trillion
digital economy by 2025. Addi-
tionally, the Government’s push
for data localisation, Internet of
Things market in India, projects
such as Smart City and Digital
India are expected to increase the
demand for electronic products.
The PLI scheme will boost the
production of electronic products
in India.”

%50 billion for the electronic/
technology products vertical,
%181 billion for the advanced
chemistry cell battery, ¥570.42
billion for the automobile and
auto components PLI scheme,
T121.95 billion for the telecom
equipment, ¥45 billion for the
solar PVs, and %62.38 billion
for the white goods have been
earmarked in the new PLI
scheme.

Construction drone market to reach
$11.96 billion by 2027

The global construction drone
industry garnered $4.80 billion
in 2019. As per Allied Market
Research, it is projected to reach
$11.96 billion by 2027 at a CAGR
of 15.4 per cent. The infrastructure
inspection segment is expected
to witness the highest CAGR of
17.1 per cent, owing to features of
drones such as cost effectiveness,
high range, accuracy, and excel-
lent endurance.

By type, the rotary-wing
drones segment accounted for
more than four-fifths of the total
share of the global construc-
tion drone market in 2019, and
is estimated to continue its lead

position throughout the forecast
period. Based on application, the
land surveying segment held the
highest market share, accounting
for nearly half of the global con-
struction drone market in 2019,
and is estimated to continue its
dominance throughout the fore-
cast period.

Indo-Pacific, followed by
North America, accounted for
the highest market share in 2019.
This region is expected to witness
the largest CAGR of 17.8 per cent
during the forecast period due to
the rise in urbanisation and surge
in construction activities in coun-
tries including China and India.
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Panasonic appoints veteran
Yuki Kusumi as CEO

Japan’s Panasonic Corp has appointed its head
of automotive business Yuki Kusumi as next
CEOQ, replacing Kazuhiro Tsuga, who was the
architect of a partnership with Tesla Inc. He will
take over on April 1, 2021, after a three-decade
career at the company, which saw Kusumi lead
the automotive component business and the TV
operations. Kusumi also oversaw the launch of
a joint battery venture with Toyota Motor Corp in
April. Panasonic has shifted its focus away from
low-margin consumer electronics to batteries,
factory machines, and components.

PVG Menon appointed as CEO of ESSCI
Electronics Skill Sector Council of India
(ESSCI) has appointed PVG Menon as its
CEO. Menon started his career as a multimedia
specialist with CMC limited in 1988. He moved
to Siemens Information Systems in 1993.
Menon also worked with Analog Devices as a
product line manager for over five years. Prior
to founding VANN Consulting, he was serving
as a senior business development manager
with NXP Semiconductors. Menon has served
as the president of the India Electronics and
Semiconductor Association from August 2011
to March 2014.

Sanjeev Keskar starts a consulting firm
Sanjeev Keskar has quit Arrow Electronics
India to start a consulting firm named Arvind
Consultancy. Named after his late father, the
consulting firm is focusing on developing a
high-value-added ecosystem for electronics
in the country. The consultancy will support
startups in IP creation and manufacturing
companies on value addition. Sanjeev

has experience in different aspects of the
electronics industry spanning from design to
pricing a product, circuit design ecology, kits
and chipsets pricing, and the semiconductor
industry.

Acharya to lead EESL subsidiary

Energy Efficiency Services Limited (EESL) has
appointed Mahua Acharya to lead a new 100%
owned subsidiary of EESL — Convergence
Energy Services Limited. It focuses on

energy solutions that lie at the confluence

of renewable energy, electric mobility, and
climate change. Acharya has almost two
decades of international experience in green
finance, renewables, and carbon markets. She
was the assistant director-general of Global
Green Growth Institute, an intergovernmental
organisation headquartered in Seoul.
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India has huge opBortunity
to manufacture tablets and
laptops

India has the potential to scale up its
cumulative laptop and tablet manu-
facturing capacity to $100 billion by
2025 through policy interventions, as
per industry body ICEA. It believes
that scaling up laptop and tablet PC
manufacturing can take share of India
in the global market to 26 per cent
from mere one percent now.

The report said that this could
generate 500,000 new jobs and lead
to a cumulative inflow of foreign
exchange to the tune of $75 billion and
investment of over $1 billion by 2025.
It added that the domestic market will
account for around $170 billion by
2025. There is a need to look at export
markets for the rest of $230 billion to
meet the target of NPE 2019.

As per ICEA, the laptop and tablet
market in India is very small and most
of the manufacturing can be done for
exporting them to markets in the US,
Europe, among others. Manufacturers
in India suffer from issues like high
cost of power, tax, and ease of doing
business, which makes India 10 to
20% less competitive than Vietnam
and China, respectively.

Initiatives like smart meters
driving market growth in
Indo-Pacific countries

In February 2020, Energy Efficiency
Services Limited (EESL), under the
Smart Meter National Programme
of the government of India, finished
installing one million smart meters
in the country, and it further aims to
install more than 250 million in the
near future. Due to government ini-
tiatives such as this, the global smart
meters market is projected to witness
a 4.9 per cent CAGR between 2020 and
2030, to grow from $13.1 billion in
2019 to $20.0 billion in 2030, accord-
ing to P&S Intelligence.

In the immediate future, the higher
CAGR in the smart meters market of
8.2 percent would be experienced by
the AMI bifurcation, under segmenta-
tion by technology. The smart meters
market currently generates the high-
est revenue from Indo-Pacific, which
would also be the fastest-advancing
region in the immediate future. Mass

Representational image

smart meter installation projects
have already Kkicked-off in numer-
ous nations, such as China where a
five-year program to upgrade its grid
infrastructure is underway.

Second-life automotive
¥th;um-|on battery growing
as

The global second-life automotive
lithium-ion battery market will reach
$7,392 million by 2030 from $430
million in 2019, according to P&S
Intelligence. It will grow at a CAGR of
23.1 per cent until 2030. Used vehicle
batteries retain up to 80 per cent of
their efficiency, which is why these
are being reused for storing energy in
the industrial, renewable energy, and
telecom sectors.

The largest contribution to the
second-life automotive lithium-ion
battery market is made by Indo-Pacific
countries. China registers the most EV
sales, owing to the strong government
support, which creates a large stock
of partially depleted vehicle batteries.

Europe is projected to witness
the fastest advance in the second-life
automotive lithium-ion battery market
in the years to come. It is also seeing
the execution of a strategic action plan
for a sustainable battery value chain.
Under this, raw material extraction,
battery material sourcing and pro-
cessing, and cell and battery system
production, reuse, and recycling are
being focused upon.

E-waste management market
to reach $13.3billion by 2026

The global e-waste management
market is expected to reach $13.3 bil-
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lion by 2026, as per a report by Facts
and Factors. The valuation stood at
$3.6 billion in 2019.

Indo Pacific was the largest
market of e-waste management
during 2019. This is due to the rise
in spending power in developed and
emerging economies coupled with
the rising use of electronic devices.

In addition, due to the illegal
processing of e-waste from devel-
oped nations, along with increasing
government regulations for compre-
hensive collection and recycling of
technological scrap in the region, the
Middle East and Africa are expected
to deliver the highest CAGR over the
forecast period.

Most chipsets will be
Al-equipped by 2025

The AI chipset marketplace is
poised to transform the entire
embedded system ecosystem with
a multitude of Al capabilities such
as deep machine learning, image
detection, and many others. With
83 per cent of all chipsets glob-
ally shipping Al-equipped, over
57 per cent of all electronics will
have some form of embedded intel-
ligence by 2025. This will also be
transformational for existing critical
business functions such as identity
management, authentication, and
cybersecurity.

“Consumers will realise benefits
indirectly through improved prod-
uct and service performance such
as device and cloud-based gaming.
Enterprise and industrial users will
benefit through general improve-
ments in automated decision-making,

www.EFYMag.com



Samsung to manufacture smartphone displays in India

Samsung will invest nearly 35,000 crore in a smartphone display
manufacturing facility in Noida, Uttar Pradesh. The export-oriented
unit (EOU) is expected to be ready by January-February 2021. It

will attain commercial production by April 2021. Once the unit is
operational, India would become the third country in the world having
Samsung’s smartphone display manufacturing facility. The project is
expected to create nearly 1,500 jobs.

L&T Tech to support Alexa integration in devices

L&T Technology will be implementing and providing end-to-end
engineering expertise from product ideation to launch for Amazon
Alexa in connected products and services.Seema Ghanekar, global
head, industrial & consumer products, L&T Technology Services said,
“With expertise in industrial market, product development, device
testing and certification, LTTS is well-equipped to become a provider
of choice for software integration for Amazon Alexa products. Our
work with Amazon for AVS is a step in this direction as together we
look towards driving new-age customer experience engineering
benchmarks.”

Intel sells power management chip business
to MediaTek

Taiwan-based chip manufacturer MediaTek has acquired Intel’s power
management chip business, Enpirion. The deal, estimated to be
worth $85 million, was done through Mediatek’s subsidiary company
Richtek. Famous for chips used in smartphones, Mediatek might be
eyeing an expansion to its integrated power solutions used in FPGA,
CPU, SoC, and ASIC.

SyrmaTech to merge with SGS Tekniks

Syrma Technology has announced that it is merging with SGS
Tekniks in a cash and stock deal. Both are in the electronics design
and manufacturing domain. Once created formally, Syrma SGS
Technology Pvt Ltd will be looking at a possible combined turnover
of over ten billion rupees. These figures include tentaive 55% revenue
from exports majorly coming from the USA and Europe.

VVDN inaugurates SMT facility at its Manesar plant

VVDN Technologies has opened a new SMT facility and Mechani-
cal Tooling Park-Il in Manesar, Haryana. The new SMT facility and

K==~ Industry News =

Mechanical Tooling centre were inaugurated by the Minister of State
for Labour and Employment (independent charge) in the government.
of India, Santosh Gangwar. VVDN was recently chosen by STL as the
engineering and ODM partner for the development of a few indigenous
5G products and solutions.

Tremendous increase in Apple’s profit from India

Apple has reported revenue figures of ¥137.56 billion for FY 2020 .
These figures, during FY 2019, stood at ¥106.74 billion. This 29 per cent
year-on-year jump in revenue also represents a jump of nearly 267 per
cent in the profits Apple made in India during this period. The company,
last year, had announced an investment of $13 million (approx 310
billion) for India. Apple, through the investments, is planning to start an
online retail platform and launch physical stores in the country.

ITl likely to provide 4G and 5G network gear

Government-run ITl is in active talks with Indian companies to provide
them with end-to-end 4G and 5G network gear. It is also exploring the
possibility of manufacturing equipment for band E and V, both of which
are critical for 4G and 5G technologies. ITI has quite recently signed
MoU with Tech Mahindra and TCS for collaboratively working on the
development of 4G and 5G technologies. The companies are col-
laborating to create a ‘Make in India’ stack as part of this MoU for the
upcoming 4G & 5G opportunities in India.

Ather Energy raises funding led by Sachin Bansal

Ather Energy said that it has raised an investment of $35 million in

its latest round of Series D funding. This funding was led by Sachin
Bansal’s $23 million. Hero MotoCorp also invested $12 million as a part
of the Series D round in Ather Energy. Bansal said that Ather Energy
has set a new benchmark for intelligent electric bikes in the Indian
automobile industry. Its new product line and expansion plans across
the country will make EVs a part of the Indian landscape.

India-headquartered EV charging startup raises funding

Charge+Zone, an electric vehicle (EV) charging startup, has raised $3
million in a pre-series A round of funding. The startup was founded by
Kartikey Hariyani and Pavan Bakeri in 2018. It is into providing services
including info on availability of charging points and pre-booking them
using a mobile app. Charge+Zone, as it informed, caters to more than
500 cars on a daily basis and has a network of more than 100 charging
points across seven cities.

tives available under the Electronics

especially in the areas of robotic
process automation, decision sup-
port systems, and overall data man-
agement,” read a latest report from
Research and Markets. It continued,
“Al chipsets will be particularly useful
for business edge equipment for real-
time data analytics and store versus
processing decisions.”

Major drivers for the market are
increasingly large and complex data-
sets driving the need for Al the adop-
tion of Al for improving consumer
services and reducing operational
costs, the growing number of Al appli-
cations, the improving computing

www.EFYMag.com

power, and growing adoption of deep
learning and neural networks.

Telangana unveils ten-year
EV policy
The Telangana state government has
launched the ‘Telangana Electric Vehi-
cle & Energy Storage Policy. It aims
to attract private investments worth
$4 billion in the EV sector and create
employment for 120,000 people by
2030 through shared mobility, charg-
ing infrastructure development, and
manufacturing activities.

The policy incentivises EV and ESS
sectors as per the subsidies and incen-

Policy 2016. Telangana ministers K.T.
Rama Rao and Ajay Kumar were pre-
sent at the launch of the policy. It will
be effective for ten years from the date
of notification and will be reviewed by
the Steering Committee, as notified in
the policy.

Rama Rao said after unveiling the
policy that Telangana has come out
with an extremely comprehensive
policy. The government has ensured
that the energy storage policy is
clubbed with the EV policy because
these two are tight-knit ideas that need
to work cohesively.
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Plastic Waste To Renewable
Energy-Implementing A

Circular Economy

NGOs, investors, waste management practitioners and environmental conservation groups
should recognise waste plastics as a resource for a clean renewable energy, and join hands
with the plastic-to-fuel innovators to develop more pioneering technologies that produce
ultra-clean emissions and replace fossil fuels

Dr Krishna Naga
works as a Physics
teacher. She has

over twenty years of
experience in this field.
Her hobbies include
reading and writing

“Nowadays people know the price of every-
thing and the value of nothing.”
—Oscarwilde

evolution shows how we have
organised ourselves through the
Stone Age, Bronze Age, Iron Age, and
Polymer Age. These ages have proved that
we can blend and amend natural resources
and turn them into desirable materials. In
this Polymer Age, we are showcasing that
apart from blending and amending, we can
manipulate the structure of chemicals and
create artificial products. The versatility
of plastics finds tremendous application
in all household and consumer products,
thus playing a major role in domestic and
industrial areas.
The growth in use of plastics in
products ends up with wastes that are

The archaeological timeline of human

¥

Aromatics

Gasoline Diesel

Fig. 1: lIP’s products from waste plastics (Credit: CSIR-1IP)

62

DECEMBER 2020 - electronics FOR YOU express

non-biodegradable, thus becoming an envi-
ronmental hazard. Plastics with polystyrene
and polypropylene become a major problem
because these cannot be recycled. Even
when means to recycle them are found, their
saleable value being very little, recyclers
throw these plastics into landfills. As plastics
never decompose, the landfills become a
major environmental concern.

Plastic debris is also polluting the oceans
and has become a major detrimental factor
to vulnerable aquatic lives. Ellen MacArthur
Foundation, in partnership with the World
Economic Forum, has estimated that by 2050
oceans will have more plastics than fish. We,
as global citizens, need not become extrem-
ists and call for an absolute close to plastic
production, Let us understand that plastic
is not the problem but its way of disposal is
the main concern. Actually, we desperately
need a paradigm shift in perceiving things.
Let us be aware that plastics are a solid
form of oil. So let us keep the plastics in the
supply chain and work together to break the
misperception of plastic wastes, which can
be a valuable sustainable fuel.

Why is WTE unsuccessful

in India?

Waste-to-energy (WTE) plants installed in
the USA and European cities have now made
them the most sustainable and eco-friendly
cities. The solid wastes used in these plants
are materials that cannot be recycled, but the
plants recover the energy from these wastes
either in the form of heat or electricity. When
these cities have proved a proportional rela-
tionship between WTE plants and sustain-
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ability, unfortunately, in India, many
WTE plants are being shut down due
to environmental violations.

Some reasons behind this failure
on our part are:

1. Our WTE plants do not segre-
gate the solid wastes, so wet wastes
get mixed with dry wastes and reduce
the calorific value of the wastes.

2. The high organic content in the
wastes is another factor that decreases
their calorific value.

3. Some wastes are highly inert,
and the high moisture content in the
wastes decreases the quality of it.
Hence, incineration plants are unable
to burn the wastes completely. In
fact, most of the wastes are unfit for
incineration.

4. Unsegregated wastes require an
excessive amount of fuel to burn. So,
the cost of energy per unit from our
WTE plants is high. Like the USA and
European landfills, Indian landfills
should learn to accept only non-recy-
clable and non-biodegradable wastes,
and incineration should be done by
grate combustion technology.

Successful Indian companies
that turn end-of-life plastics
to fuels

When WTE plants have shown
their downsides, waste plastics have
come as the light at the end of the
tunnel, enabling us to move forward
and transform end-of-life plastics to
renewable fuels by adopting simple
and cost-effective ways. The growing
interest in creating something dif-
ferent from plastic wastes has led to
many methods that turn plastics to
fuel(s). Plastics are considered to be
toxic, but by following proper waste
management techniques, these can be
vaporised rather than burnt and oxi-
dised. A brief account of some com-

et Dnia
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Fig. 2: APChemi plant for recycling via pyrolysis

panies that are successfully turning
waste plastics to sustainable fuel(s) is
given below.

Indian Institute of Petroleum
(IIP), Dehradun, under the umbrella
of Council of Scientific & Industrial
Research (CSIR), has set up a plant
that is the first by a government
research institute in India. It converts
waste plastics into useful hydrocar-
bons like petroleum or diesel using
pyrolysis method. In this method,
the segregated plastic wastes are not
burnt but heated in the absence of air,
so that the complex hydrocarbons are
broken to small molecules. A right
combination of catalysts is added to
these small molecules, which are then
converted to valuable hydrocarbons
in vapour form. This vapour is then
condensed to get the final products
such as gasoline, diesel, or aromatics,
in liquid form.

The IIP plant is capable of convert-
ing one tonne of plastic wastes to 850

Fig. 3: Plant of 500kg capacity at Rudra Environmental Solutions
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litres of diesel, or 700 litres of petrol,
or 500 litres of aromatic products. The
obtained fuels are free from toxic sub-
stances and are thus completely envi-
ronment friendly. The final IIP prod-
ucts are welcome by Indian Railways
because these have zero sulphur and
therefore meet the Euro-III standards.
The aromatics are rich in BTX.

Agile Process Chemicals (APChe-
mi) is a leading solution provider in
following the technology of chemical
recycling via pyrolysis. The company
is one among the eleven winners of the
Asia-Pacific End Plastic Waste Inno-
vation Platform, which supports the
innovations of the startups in ending
waste plastics, conducted by Alliance
to End Plastic Waste & Plug and Play.

At APChemi, the plastics from the
municipal solid wastes are thoroughly
washed, dried, shredded and then
fed into a gas-powered reactor where
the plastic, which contains complex
hydrocarbons, is broken down using
heat to its molecular level. It yields
oil and gas that are clean and efficient
hydrocarbons, which serve as fuels
and petrochemicals, thus reducing the
dependence on crude oil and paving the
way to an ecological circular economy.

The only waste product in the
pyrolysis process is the carbon black.
However, APChemi has successfully
converted this pyrolysis waste to solid
sustainable construction material.
APChemi’s plant successfully converts
75,000kg of end-of-life plastics per day,

electronics FOR YOU express  DECEMBER 2020 | 63



i =T fl

Fig. 4: PolyCycl plant that claims to achieve 95% efficiency

and more than eighty percent of the
polymer hydrocarbons become sus-
tainable energy products. The output
hydrocarbon oil is further fractionated
into petrol, diesel, and jet fuel that can
run petrol and diesel engines. This oil
also finds many industrial applications
such as the generation of steam, hot
water, hot air, or for heating thermic
fluid. The oil and the gas can be used
in internal combustion engines to
produce electricity.

Rudra Environmental Solutions
has bagged the Dynamic Asia Global
Award for its outstanding contribution
to the recycling industry. Rudra uses
the process called Thermo Catalytic
Depolymerisation (TCD) in which
shredded plastics are heated at 380°C
to 430°C in absence of oxygen. A cata-
lystis used to crack the polymer chain,
thus producing hydrocarbon vapours,
which are condensed. The condensed
vapours produce a fuel called polyfuel,
and synthetic gases called syngas. The
polyfuel undergoes filtration before
collection, and the syngas is also
cleaned before using in a reactor.

At Rudra, each tonne of plastics
produces 600 to 650 litres of polyfuel,
which is used in boilers, furnaces. etc.
Efficiency of syngas, which is used for
heating the reactor at Rudra, is 20%

to 25%. In this process, no harmful
gases or effluents are generated. The
end product yields a residual char,
which is a non-hazardous waste that
can be used as a road filler along with
bitumen.

The advantage of the method fol-
lowed at Rudra is that plastic wastes
need not be presorted, cleaned or dried
before processing. This reduces the
overall cost of operation, the process is
eco-friendly, and the final output yield
is not only energy-efficient but also has
a negative carbon footprint.

PolyCycl Private Limited has won
the Indian Innovation Initiative award
from the Confederation of Indian
Industry (CII) for making an impact
towards sustainable circular economy
by converting waste plastics to high-
value petroleum fuels. PolyCycl has
also been chosen as one among the
eleven winners of the Asia-Pacific End
Plastic Waste Innovation Platform,
from Alliance to End Plastic Waste
& Plug and Play, for innovative ideas
from startups in efficiently making use
of the plastic wastes.

Amit Tandon, founder of Poly-
Cycl, strongly believes that produc-
ing high-value fuel and adopting
low-cost extraction technology are
the two main factors to increase the

plastic-to-fuel conversion. The plant
at PolyCycl adopts Contiflo Cracker
extraction technology that uses a pat-
ented continuous process to generate
distillate fuels, which can be used in
industrial boilers and furnaces. In the
process of converting waste plastics to
liquid fuels and gas, PolyCycl achieves
an efficiency of 95%. For every tonne
of waste plastics, PolyCycl plant pro-
duces 5.8 to 6.4 barrels of liquid fuels.
In short, for every ton of plastic wastes
the yield is 850 litres of lighter distil-
late fuels.

According to PolyCycl, extract-
ing fuel from waste plastics using
a batch-based approach is not only
tedious but gives an output that is of
low-value; whereas the fuels generated
from PolyCycl’s process are lighter,
less viscous and high in GCV (global
value chain?), thus making them
highly effective and valuable. These
fuels require no further distillation and
are ready to be sold as a substitute for
industrial diesel.

Paterson Energy provides a whole-
some solution to plastic wastes through
a sustainable and eco-friendly mecha-
nism. Paterson uses continuous Thermo
Chemical Depolymerisation (TCD) in
its recycling plant to break the large
plastic molecules, which yields a fuel
named by them as ‘verte-x’ that is free
from sulphur-like toxic elements. Verte
in French means ‘green,’ and as the fuel
finds many industrial applications, the
company has added an ‘x’ to it.

Paterson produces 600 litres of
verte-x from one tonne of plastic
wastes. The carbon black residue is
used as a replacement of coal. Verte-x
can be used as a fuel in generators to
produce electricity, in marine engines,
in casting furnace, or any other plant

that requires heat or electricity.

Sorted
Waste ]
Plastics

Electric Power

MK Aromatics, a manufac-
turer of various aromatic hydro-
carbon solvents, also provides a
technical solution to synthesise
waste plastics or multi-layered

Methane CH,
Sh?dd(;”g/ Reactor as Separato
ee —
Internally ‘ . Carbon Dioxide CO, ]
Generated | Industries
Waste Oil
Plastic - Fuel Sale to
Power " oil Industries, can
Products: @8 = PyrraonkOM be used in boilers
External ’ and furnaces
Supely LR Sale to Industries,

Paterson Energy Technology
Integrated Process and Plant

manufacturing

CO, Sale to

&

can be used in tyre

plastics like sachets. The com-
pany uses a completely auto-
mated method where there is no
need to segregate or wash or dry
the plastics. The plant converts
seven to ten tonnes of collected
waste plastics per day.

At MK Aromatics, the col-

Fig. 5: Plastic waste menace converted to usable products (Credit: Paterson Energy)
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lected waste plastics are loaded
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on a conveyor belt that leads to a rotary
drummer, where the dust and dirt get
settled at the bottom and diverted to a
compost pit. The dust-free plastics are
collected, bailed and then fed into the
loading press. The hydraulic cylinder
in the press pushes the plastic into the
reactor, which operates between 350°C
and 450°C, where the plastic is melted
and vaporised. The resulting vapour
from the reactor is then condensed
to get crude oil, which can be further
distilled to get various derivatives of
hydrocarbons. The non-condensable
gases like methane, butane and pro-
pane are recycled back to the reactor
and used as fuel for the reactor.

This method is eco-friendly and

energy-efficient as fuels are produced
without any emissions and effluents.
The fuels produced by MK Aromatics
are used by well-known companies
like Unilever and Britannia to energise
their plants.

Conclusion

Companies mentioned above and
some other companies, or individual
innovators who are not mentioned,
are creating a long-term promise by
changing end-of-life plastics to valu-
able renewable fuels in a sustainable
and environment-friendly way. The
huge amount of money we have spent
as half-measures on WTE plants is in
a black hole now. The investments

«===~Clean Energy=

and the efforts made by these plastic
wastes-to-energy companies will sub-
stantiate the principle ‘in for a penny
in for a pound.

Reliance Industries plans to
become one of the world’s leading
new energy companies by creating
value from plastic wastes that yields
a clean, affordable energy and makes
carbon-dioxide a recyclable resource.
State governments, NGOs, investors,
waste management practitioners and
environmental conservation groups
should recognise waste plastics as a
resource for a clean renewable energy,
and join hands with the plastic-to-fuel
innovators to develop more pioneering
technologies that produce ultra-clean
emissions and replace fossil fuels.

With the support of the govern-
ment, we expect that the conversion
of waste plastics to energy in all states
of India will show a sharp rise in the
following years and thus promote our
country’s economy. By doing so, we
are not only moving towards the cir-
cular economy but also bringing more
benefits to the environment to create
a win-win for all.
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DRDO'’s Support To Manufacture
Defence Equipment

EFY Bureau

RDO, over years, has substantially
Denhanced the technological capa-

bilities of Indian industry through
various policy initiatives, sustained engage-
ments and intense technology transfers.
DRDO is taking these efforts to next level
to transform India into a hub of advanced
defence technologies developing state-of-
the-art defence equipment and systems.
Government policies, especially with respect
to ‘Make in India, ‘Start-up India, ‘Stand up
India,; ‘Skill India’ and ‘Atmanirbhar Bharat’
have provided new opportunities. These are
being leveraged to develop defence R&D and
manufacturing eco-system in the country.

This document brings out various policy
initiatives taken by DRDO.

DRDO Policies in Support of Industries.
The existing Policies/SOPs/Guidelines of
DRDO to support industries are listed below:

1. Transfer of Technology. DRDO pro-
vides the relevant ‘know-how’ in the form
of Technology Transfer Documents (TTD)
and handholding support to Indian industry.
Technology is transferred to Development
cum Production Partner (DcPP)/Development
Partner (DP)/Production Agency (PA) without
any ToT Fee and to other industries with a
one-time ToT Fee @5 % of total project sanc-
tion cost. Royalty is not charged on net sales
to Indian Armed Forces and other government
departments. Only 2% royalty is applicable
for sales in Indian commercial market and
exports. Details are available at website
https://drdo.gov.in/transfer-technologies

2. Technology Development Fund (TDF).
In TDF, a corpus fund of a billion rupees has
been created to enable Indian industries,
specially MSMEs, for indigenisation of the
defence products, sub systems and compo-
nents. The fund may also be utilised for devel-
oping new technologies as required by DRDO,
Services and DPSUs. The cost of each project
under TDF can be up to one hundred million
rupees. The industry can get funding up to
90% of the project cost. Details are available
at website https://tdf.drdo.gov.in

3. DRDO Patents for Indian Industry. All
patents and relevant intellectual publications
are available on DRDO website. These can be
used by Indian industry free of cost. For any
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further support, DRDO may be approached
for working out the modalities. Details are
available at website https://drdo.gov.in/ipr

4. Development and Production Partner.
DRDO engages industry as Development Cum
Production Partner (DcPP)/Development
Partners (DP)/Production Agency (PA) during
the execution of its projects and programmes.
The selection of industries is carried out
based on procurement rules and procedures.
Industry may approach through website
https.//drdo.gov.in/headquarter-directorates/
finance-and-materials-management

S. Testing Support. DRDO supports
Indian industry during their technology and
products development by extending Test
Facilities (https://www.drdo.gov.in/test-
facilities) and Proof & Field Firing Ranges
(http://www.makeinindiadefence.gov.in).
This assures development of high-quality
defence products.

6. Evaluation and Certification Support.
The following certification services are pro-
vided by DRDO to industry:

(i) CEMILAC provides the certification
support to industry for military airworthi-
ness. CEMILAC may be contacted at https://
drdo.gov.in/labs-and-establishments/centre-
military-airworthiness-certification-cemilac

(ii) SAG, Delhi provides testing and cer-
tification support for IT and crypto products
developed by industries on request of Ser-
vices. SAG may be contacted at https://drdo.
gov.in/labs-and-establishments/scientific-
analysis-group-sag

7. Export Support. A Standard Operating
Procedure (SOP) is promulgated to assist
Indian Industry to export products developed
with DRDO support. An export compendium,
comprising DRDO products having potential
of export, has also been prepared along with
details of manufacturing industries. Industry
may approach through website https://drdo.
gov.in/transfer-technologies

8. Technological and Scientific Support.
Technological and scientific support will be
provided to industry by DRDO on need basis.
The interested industry may contact DRDO at
https://drdo.gov.in/headquarter-directorates/
contact-us/industry-interface-technology-
management
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of the rest.
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STM32WB

WIRELESS SERIES

Bluetooth LE 5.0 & IEEE 802.15.4
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Deliver best-in class 10T solutions with built-in key storage, OTA firmware
updates and protocol concurrency control

A wireless dual-core brain STM32WB PORTFOLIO STANDARD PROTOCOL

The STM32WB series is a
dual-core, multi-protocol and
ultra-low-power 2.4 GHz MCU
system-on-chip.

It supports Bluetooth® LE 5.0 as
well as IEEE 802.15.4 protocols
(in Single and Concurrent

modes) covering a wide

spectrum of loT application needs.

Based on ST's best-in-class,
ultra-low-power MCU with wide
peripheral set, the STM32WB
series reduces development
time, BOM cost, and extends
application battery life.

STM32WB inspires innovation.

STMicroelectronics Pvt Ltd

Plot No 1, Knowledge Park Il

Greater Noida 201308,Uttar Pradesh, India

Email: nidhi-sehgal.kaul@st.com
mcu-enquiry@st.com

Flash memory size / RAM size (bytes)

I THREAD

O Bluetooth @

640K / 256K
512K / 256K
512K/ 96K
512K/ 96K
256K /128K
256K / 96K

48-pin UQFN 68-pin VOFN 100-pin WLCSP 129-pin UFBGA
Legend:

[ Standard line from1.7t03.6V

Value line
u from -40°C to +105°C

[[]New

Authorized distributors

o Arrow: Anurag: +91 9910645646 ® Ramakrishna: Sandeep: +91 9810209232
e Avnet : Shobhan : +91 9227155584 ¢ EDOM: Om Prakash: +91 9910075895
o Future: Sunil: +91 9844640436 * Nexty: Gajraj: +91 9560225544

o Teck: Surendranath: +91 9810728299 e WT: Ramkumar: +91 9008088998

* Yosun: Amit: +91 9902509977
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vmware I T s

A Total Solutions Company

Do you know how VMWare HCI
addresses Infra needs?

Modern Software-Defined Architecture - VMware HCI

Traditional Hyper-Converged * Remove dependencies
from hardware feature sets
Compqte Ak
Silo = * Simplified management:
Network - Decrease TC.C_)
silo - Increases agility
Storage > — * Deliver to apps based on
Silo C— what is actually needed
P * Apply same principles
‘— Ty used for compute
I EES requirements to storage
Limited to Hybrid-Cloud * A necessity for SDDC!
Datacenter Ready

Key Tenants of VMware HCI Solution

VMware Hyper-Converged VMware HCI Solution Offerings to Choose
Platform
“ VMware HCI Solution VMware HCI Solution
[Capacity & Performance] [High Performance]
DhEere 3 Nodes Solution with 3 Nodes Solution with
* 60 Cores * 60 Cores
* 384GB RAM * 576GB RAM
* 10TB Hybrid Storage » 20TB All Flash Storage
* vSphere STD * vSphere STD
¢ vVSAN STD e vSAN Adv
¢ vCenter Foundation e vCenter Foundation
E ; g : : iﬁ * 3 Years Support * 3 Years Support
x86 Intel/ AMD Hardware INR 32,62,057/-* INR 51,90,035/-*

All Prices are exclusive of Taxes. * Installation charges will be extra * No Data Migration included. * This is just an indicative Techno-Commercial offer
* All rights are reserved with IT Solutions India Pvt Ltd to pull this offer back without any notice.

Dipesh Gupta | Email: Dipesh.Gupta@itsipl.com | Call: +91-7290032215

I. T. Solutions India Private Limited D-88/5, Okhla Industrial Area, Phase-I, New Delhi-110020; INDIA. Phone; 91-11-47695000 | www.itsipl.com




