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AC-DC & DC-DC power conversion for
telecom applications

Infineon provides solutions for the power distribution network of telecom infrastructure, like 5G small
cells and base stations and corresponding sub-systems. Converter system designers trust on Infineon
Wide Band Gap (WBG) (CoolGaN™ and CoolSiC™) and Super Junction (SJ) (CoolMOS™) power
semiconductors combined with Infineon's gate driver ICs and microcontroller.

With Infineon’s semiconductor products you can solve the typical AC-DC & DC-DC power converter
requirements for use in telecom systems requirement like:

High efficiency combined with a high power density

High reliability, in order to minimize maintenance cost

Low mechanical profile

Outdoor harsh environmental operation, often in natural convection cooling
Flat efficiency (typically from 30% to 100% load)

Flexibility and high performances of the digital controllers

Detailed monitoring and telemetry capability thanks to our digital architectures

www.infineon.com
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Automated Machine Learning (ML) tool for STM32 developers

Key Features:

Desktop tool for design and generation of STM32-optimized libraries: anomaly and outlier detection, feature
classification, and extrapolation of temporal and multivariable signals

Supports any type of sensor: vibration, magnetometer, current, voltage, multi-axis accelerometer, temperature,
acoustic and more

Explore millions of possible algorithms to find the optimal library in terms of accuracy, confidence, inference time,
and memory footprint

Generate very small footprint libraries running down to the smallest Arm® Cortex®-MO0 microcontrollers
Embedded emulator to test library performance live with an attached STM32 board or from test data files

Native support for STM32 development boards, no configuration required
Easy portability across the various STM32 microcontroller series
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1 below). As a result, along with
devices such as heated seats,
which are similarly power-
hungry, these applications aren't
suited to being driven from the
12V battery commeon in most
vehicles.

The relatively low voliage
in a 12V system results in high
currents that require substantial
cabling, which is expensive,
heavy and difficult to route
through the small spaces in
modern vehicles. The weight of
the cabling, and the losses
associated with the high
currents, have a negative impact
on the efficiency of the vehicle.

In order to address this,
automakers are gradually
introducing 48V systems to drive
the higher power fans, motors
and heaters. As they require
one-quarter of the current, the
cable size can be reduced,
which has a positive impact on
the cost of the wiring and the
efficiency of the vehicle.

However, as there has been so
much invested in 12V systems
over the years, the 48Y systems
will run alongside the existing
12V systems, so that existing
low-power systems (such as
infotainment, driver assistance,
ECUs and others) can remain
unchanged.
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In @ typical vehicle
architecture, the 12V and 48V
systems remain relatively
separate and are generally
segmented on the basis that the
lower power applications are
connected on the 12V side,
while the higher power
applications (generally those
requiring motors and / or
heating elements) are connected
fo the 48V.

Many of the modern
systerns being implemented in
vehicles such as active chassis
management, adjustable
suspension and electric
superchargers / turbochargers
are being designed for the 48V
bus. Additionally, the 48V bus
can support engine-starting in
ICE vehicles, making start-stop
operation smoother.

At the heart of these mixed
voltage systems, and providing
the bridge between the two
valtages, is a bi-directional DC-
DC converter. This important
sub-system is both a step-down
(buck') and step-up ('boost)
converter that allows either
batiery to be charged from the
other. In the early stages of this
technology, two separate DC-
DC converters were used, one
for each direction. However, the
bi-directional approach allows
the same external components
(including passive devices such
as inductors and capacitors) to
be used for both the step-up and
step-down conversions. As a
result, size and weight are
reduced which improve the
efficiency / range of the vehicle
and lower the manufacturing
cost.

The bi-directional DC-DC
converter is also able to
combine energy from both
systems fo provide as much
power as possible when current
draw is af its greatest - for
example, when starting the
vehicle.

There is little need for
galvanic isolation in automotive
systems, as all voltages are
separated extra low voltage
(SELV), part of the reason that
48V was chosen. So bi-
directional DC-DC tend to be
non-isolated to avoid the weight
and cost of a fransformer.
Therefore, a non-isalated
multidevice interleaved bi-
directional DC-DC converter
(MDIBC) is a common soluiion.
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The 12V power is derived
from a sealed lead acid (SLA)
battery while the 48V source can
be either a battery or a
supercapocifor or, quite often, o
combination of both, which
gives the ability to deliver peaks
of current when needed.

The multi-phase approach
of the MDIBC shown, which
relies upon the gate drive signals
to be interleaved, reduces the
input ripple. In fact, acceptable
levels of input and output ripple
can be achieved without
increasing the value {and
therefore, size and cost] of the
passive components. The frend
towards using wide bandgap
(WBG} semiconductors is
allowing operating frequencies
to increase, which reduces the
size of the passive components.

Unlike many conventional
topologies, the MDIBC has
commonality with the control
circuit, thermal menagement
and also the DC link capacitor,
all of which add to the overall
reliability. The ability to allow
power to flow bi-directionally
means that it can accommodaie
systems such as regenerative
braking that return power fo the
battery and increase overall

wiww: electronicsmakear com

efficiency and range of the
vehicle.

While there are many
standards and regulations
opplicable to the design of
electronic systems for vehicles,
as the technology evolves, the
standards will need to be
reviewed and updated. While
many of the existing standards
(such as ISO 7637 cover the
traditional vehicle voltages of
12V and 24V, as well as much
higher voltages, there is
something of a gap around 48V.

There will be wholesale
changes in the electrical
architecture as a result of the
intfroduction of 48V fo vehicles.
The voltage will be four times
higher and currents will not
necessarily reduce, as 48V will
be used to power systems
requiring more energy. This
could mean additional loads will
be placed on system
components including fuses and
relays, leading fo increased risk
of arcing. The move to 48V will

Industry

enable further system changes,
including the replacement of
mechanical relays with solid
stale devices, infroduction of
smart fuses, optimised wiring
harnesses and fault tolerant
features - all leading towards
fully autonomous vehicles.

The new ISO 21780 now
provides a single global
standard for 48V automotive
systems, which simplifies design
and lowers costs for automakers
in international markets, The
standard was recently finalised,
and the first 1ISO 21780
compliant DC-DC converters
were released in late 2019.

While much is written
about the switching
semiconduciors such as |GBTs
and MOSFETs, as well as the
advanced controllers available,
passive components have an
equally important role to play in
automotive DC-DC conversion,

Both inductors and
capacilors are used extensively
for applications such as energy
storage, filtering, decoupling
and noise reduction. In fact, it's
common for the cost of passive
components to far outweigh the
cost of semiconductors within a
DC-DC converter bill-of-
materials (BoM).

The automotive
environment is harsh, with high
temperatures, transients, noise,
and other hazards present. In
selecting the appropriaie
components for an application,
both electrical and mechanical
parameters have to be
considered.

A variety of capocitor
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Have products from ON
Semiconductor been used in
1200V EVs? Are there any
Ve cooperation projects with
car companies, and at what
stage?

What competitive
advantages does ON
Semiconductor offer and
how have these led to
products being launched this
year?

SIC

What makes the new ohysics of the material. With that  Semiconductor are focused on
650 V SiC MOSFET a ' s be: Alving thie .
competitive proposition?

What will the most
promising markets be for
)i SiC and GaN over the next
two to three years?

. How has COVID-19
"¢ affected the supply of SiC
raw materials and
e GaN is also manufacturers' ability to
1o its enhance : continue with SiC MOSFET
s that delivers higher  demanding applications, we design, manufacturing and
and longer levice dont expect to see if reac the supply?

What is the next step . ‘ .
. IS TS next stet What are the industry
for silicon (Si), SiC and hall iated with
GaN? Will they be challenges associated wit ~

the development of SiC

successively replaced? N _

R _— MOSFETs and what is ON
GaN| o 1o th Semiconductor's strategy? B ple
devi n e I IE;!:SII:lIJI_I__I].IiI I;I f / "I."
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POWER DESIGN

on par with GaN and even
below SiC power devices. With
upcoming progress in the cell
pitch in the CoolMOS™ C8
family, EOSS can be furiher
reduced. The non-linearity of the
output capacitance helps af the
turn-off to shut down the
channel current effectively before
the voltage across the switch
rises, thus enabling a loss-less
turn-off.

For power supplies at
titanium level efficiency and
beyond or stringent power
density requirements as, e.g., in
telecom base stations [4], (semi-)
bridgeless PFC solutions fake
continuously higher maorket
share. Here, we see the totem-
pole configuration with CCM or
TCM control using wide-
bandgap or silican power
devices, respectively, in its high-
frequency leg and very low-
ohmic SJ devices in its low-
frequency leg.

The key argument for wide
bandgop power devices is the
simplicity of control using
typically fixed frequency
trapezoidal current modulation
schemes. Both GaN HEMTs and
SiC MOSFETs are used in
recently released designs.
Specifically, SiC MOSFETs have
an advantage as their very low-
temperature dependence of the
RDS(on) allows using relatively
high-ohmic and, hence, cheaper
power devices [5].

SJ devices may be used in
totem-pole circuits either by
applying TCM control with
variable frequency or by using
the current injection scheme
discussed in the previous chapter
[3]. All sclutions surpass 99

elactronics maker « February 2022 « (36)

percent efficiency in the PFC
sfage.
DC-DC stage

Aguain, efficiency and
power density requirements
guide the designer tfowards
choosing the best fitting device
technology.

For primarily efficiency-
driven applications such as
power supplies for hyper-scale
datacenter, ultra-low ohmic SJ
devices combined with precise
dead-time control and a careful
resonant tank design of the LLC
converter are the first choice.
With resonant switching
frequencies around 100 kHz, the
inevitable (relatively long) dead
times of modern SJ devices are
not yet limiting and do nof lead
to o substantial increase of RMS
currents.

When the power density
approaches 70 W/in? or more,
and the LLC converter's resonant
frequency is designed to 300
kHz and beyond, both SiC
MOSFETs and, specifically, GaN
HEMTs create clear value. The
key argument in favor of wide-
bandgap devices is their lower
RDS(on|*QOSSFOM enabling
shorter dead times. Also, control

schemes such as 3-level
modulation, which effectively
limit the LLC's frequency range,
induce hard commutation
fransitions, especially during a
light load operation. In this case,
a very low or even zero reverse
recovery charge is an
advantage. At very high
switching frequencies such as
600 kHz and higher planar
magnetics become a favorable
design option as they create
even lower losses than
conventionally wound
transformers. In this design
space, GaN fechnology is
clearly the preferred choice due
to its befter dynamic figure-of-
merits and significantly lower
gate charge

The choice of devices for
synchronous rectification
depends mainly on the switching
frequency. During the secondary
side switching fransition from
(synchronously) conducting state
to blocking, the Qrr charge
creates additional losses,
whereas the charging and
discharging of the output
capacitance is basically loss-less
os long os lumped resistances in
series with the output
capacitonce ore negligible.
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Hence, the use of, e.g.,
100V-rated GalN HEMTs with
their zero reverse recovery
charge creates a significant
benefit when being used as
synchronous rectification switch.
Figure 2 shows the comparison
of OptiMOS™ 5 to CoolGaN™
in an LLC converter delivering
3.6 kW at 52V output. The
design uses two secondary-side
paralleled stages in full-bridge
configuration, with two devices
being paralleled in each
position. The canverter runs af
270 kHz with 97.9 peak
efficiency using silicon devices
and at 340 kHz ot 98.5 percent
peck efficiency with GaN
HEMTs.

High power applications
such as power supplies for server
or telecom may use a wide
ronge of fopologies, modulation
schemes, and power devices.

Depending on efficiency
and density requirements,
several combinations will prevail
in the market, Below titanium-
level efficiency, the "all-silicon’
designs using SJ devices both in
"classic’ boost type PFC and LLC
stages with silicon-based
synchronous rectification devices
EEE
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on the secondary side will
dominate the market.

For efficiency-driven
applications at moderate power
density requirements of around
40 W/in?, hybrid combinations
using wide bandgap power
devices in a bridgeless PFC
configuration and a subsequent
“all-silicon" LLC converter will
gain share. SJ devices in
bridgeless PFC circuits are
enabled both by triangular
current modulation and through
a relatively simple current
injection circuit.

Finally, in high-density
applications at or beyond 70
W/in? "all-GaN" designs or
hybrid combinations with SiC in
the PFC stage and GaN in the
LLC stage will win. Figure 3
shows Pareto front optimization
[6] for a 7 kW power supply unit
delivering 54V. Clearly, the "all-
GuaN' design wins both in power
density and efficiency.

With its complete
technology portfolio strategy
offering both SiC MOSFETs,
GaN HEMTs, and leading-edge
silicon power devices, Infineon
Technologies is ready to support
high-power applications always
with the best fitting selection of
power devices. Drivers and

AllGan
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POWER DESIGN

control [Cs complement the
portfolio. To find out more,
please visit
www.infineon.com/power
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LED

Energy-Efficient Building Control Systems Maximize Savings

nergy efficiency is the s mode in 2035, the commer

driving force in the growth up cbout 19 percent of the tofal could be res; le fv:_w ﬂ“
of H]a LED lighting market, amount of installed lighting units |'_'u:-"-:.‘c|1 t of the total energy
whether it's private enterprises in the U.S. in 2017, but that saved, accordi to DOE

trying to reduce cost or public number could jump fo 84 projections.
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entities imposing regulations percent by 2035, according to

The gap hetween the
the Department of Energy
0

LED

infended to scale back energy

percentage of tola

- (DOE). The DOE expects almost :
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sectors are expanding rapidly as ylara

gy savings settings

Despite accounting for 17

LED lighting surpasses older yield far greater ene

techno

efficiency. percent of the total LED market

> energy const “ﬂpll on
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lights in unoccupied buildings or
dimming them when natural light
is available. In the following,
we'll examine how LED lighting-

control systems can be used to

limit @ commercial or residential

building consumption

internal lighting

tto

The major components of a
responsive lighting system
include:

* LED light sources,
. Power control devices
*  Sensors and

microcontrollers implemented to

provide the distributed
intelligence required io control

R .
the lighting and communicate

with the system's various

1S0OT7S.

system-edge
microcontrollers also
communicate with the higher-
level, sub-system controllers-
usually implemented with more
powerful microprocessors-as
more complex algorithmic and

storage functions are required af

m level. Wi

[41
®
41,
%]
[

the subs-syste
communications from tl“cc'z sub-

'_;\a'e_\‘.ems fo the main building

controller make placement and

expansion of the system relatively

The main D|_|I|C|ii'lg
controller usually requires an
industrial-grade compute

programmed tor fault tolerance

de building safety and

reliability, and communications

between buildings on a campus

(and o the cloud] can be

used/analyzed by advanced

adaptive and/or predictive

algorithms.

the primary ways that companies
can save energy [and money) in

big office buildings. Although it

sounds like o process involving
solor cells and batteries, daylight
harvesting is simply using natural

light and heat to illuminate

and/or warm o building when it's

available. For instar

lighting-control system can riin'-.

the lights on the east side of o

H |
:',\Uliflmrj in the morning, when
the sun is presumably shining
) H | 4l B
through the windows, and then

bring them up in the afterncon

whe sun shines on the
building's west side.

The amount of energy that
can be saved with daylighi
harvesting varies based on how

situated relative to

a building is

the sun (norfh/south vs.

rest) and on geography.

California has more natural

o be harvested than

daylighi

Natural light levels can be
adjusted with tinted or shaded
windows to meet the needs of @
given workplace scenario. A
conference room during o

PowerPoint presentation mig

not need as much

15 dn

is or her

20NCY Sensors
are another commaonly
employed technology in lighting
adjustment. Motion sensors in a
:“H’"I'HI’ |-|("l' room or on d

particular floor of a building will

automati Lt|||J request that the

ighting-control system dim the

lights if it has been unoccupiec

for a predetermined period
Occupancy sensors are offen
>d in conjunction with a
the

lights in the building after its

employe

timer function that dims a

LED

cupants have ‘iy[_‘.ﬁ:_f_l”\; left for
the day and brings them back up

in the morning when employees

arrive faor work. If's difficult to

calculate how much energy a
specific business might save by

tems

using lighting control s

equipped for daylight harvesting
vith sensors and fimers

i'1|'|u.réﬂ. 'oui"c'

gy being ||1‘.p'c-!*-"-e-r.er_'.‘]
The DOE does project that, if

the rate of LED penetration

continues at its current pace, the
energy savings notionwide will

on British

amount to 4.8 quad
Thermal Units (BTUs) annually by
2035, approximately half of the
total energy |.r_J ifing consur ned

inthe U.S.in2017.

A building's lighting-cont
system s a part of a ||||r|e|

tem that includes

control sy

environmental controls such

heating, air conditioning, ail

circulation, and air quality in

addition to building security and

safety. Because of the close

relationship between lighting
and heating, it can be important

for the building control system to

consider healing, ing, and
lighting needs to optimize

building comfort and energy

\ 1g sunlight in
through the windows can help

illuminate the building's interior,

but it might also raise the
1

internal temperature. If cooling

the building is the goal (and the
energy it fakes to regulate the
internal femperature exceeds the
energy the LED lighting requires),

a belter balance might be struck

using additional LED lights for

SIECHrorics (Nakes « Fepruary 2027
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Embedded Tech India 2022 expo will showcase latest embedded system solutions that power
smart devices, smart industries, smart manufacturing, smart homes, smart cities, loT devices
and demonstrations showcasing the reliability of electronic systems, loT applications, distributed
intelligence, and solutions for smart future.
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t is estimated by the year

2030 there will be a global

skilled labor shortage of up to
85 million jobs, which equates
to $8.5 trillion, according to a
recent Korn Ferry report. Many
of these jobs will be in the
industrial and service sectors
where the Covid pandemic has
exposed weaknesses in g

obal

supply chains and labor pools.
Unmanned aerial vehicles
(UAVs) and robots can alle
this situation by efficiently
automating manual tasks,

iate

Today, UAVs are being quickly
v a host of
unigque and mission-crifical
applications, including
security/surveillance, parcel
delivery, agriculture, defense and
even notural disaster recovery

ushered into service f

ond humanitarian oid delivery
missions. As we look o few years
into the future, we can see UAVs
assuming greater roles in more
hazardous types of applications
such as high-voltage wire
inspection, bridge/tower
inspection and commercial
shipping hull inspection/repair.
Using UAVs for these types of
plications has several benefits,

ap
including faster response times
and real-time data gathering.
Mare importantly, the use of
unmanned systems for high-risk
activities currently performed by
human workers eliminates the

ol

risk of employee injury, collate
domage and associated liability
COsis.

As the global economy
becomes more integrated and

and for

interdependent, the de
consumer and durable goods is
agrowing exponentially. As a

result of this explosive demand,
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, Senior Director, Applications Engineering, Vicor

fodoy's foctories are finding it
difficult to source, manufacture
and deliver goods in a fimely
fashion. That's where enlisting
the services of robots comes in.
Robots excel at routing tasks that
require limited decision making.
Robots can operate for weeks on
end with predictable and
repeatable results, dramatically
improving efficiency and
increasing throughput. The rapid
adoption of rebots and other
systems is being
driven by consumer demand with
no end in sight.

automate

In order for UAVs and robotics
to realize widespread
deployment, we need to rethink
their most impactful limitation-
power. How to power them to
achieve longer flight fimes while
carrying heavier payloads or stay
online to meet production
demands using a variety of

paower sources ranging from
onboard hatteries, tethered

es or alternative

power sou
energy sources like hydrogen

fuel cells and renewable energy
ike solar, wind and wave power.

When we speak witl
customers, they typically are
trying fo fit the power supply into
a very small space. Size and
weight are always a priority for
therm. So, power modules are o
great solution. They are
thermally-adept, compact and
deliver a lot of power for mobile
opplications.

yrit

That's where dense power
delivery networks come info play.
If power is a limiting function of
many mobile applications, then
it can also be an enabler fo
innovation if it is used properly

Module-based solutions offer
o high-level of integration at
extremely high efficiencies,
making it possible to squeeze

the mosi out of your power
source using a much smaller
footprint than conventional
power topologies. This paradigm
shift in power delivery means

UAV and robotics designers can
accommodate more features,
functions and higher operating

voliages in their designs without
having to maoke any
COMPromises.
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The Future of Power Needs to be Exotic

oore's Law follows the
continual advancement
silicon

of small
transistors, which is ideal for
faster operating speeds in
processors and increasing
memory size density.

However, noi all solutions
sistars, and

require smaller tr
not all are made on silicon
wafers. LEDs are made from
gallium arsenide (GaAs) and
losers use indium phosphide
(InP), while power devices are
transitioning to silicon carbide
(SiC) and gallium nitride (GaN]|
for better performance. These

exofic materials deviate from

icon properties and provide
superior performance with

higher reliability.

Electronic equipment is
becoming smarter: smartphones
are scanning faces for
identification and moving into
augmented reality (AR)
applications. Electric vehicles
(EVs) are learning how to
become autonomous through
sensors and cloud computing,

) battery life

charge. The

while maximizi

between each
Internet of Things (loT) is
connecting everything and
everyone, from house
thermostais knowing their
owners’ whereabouts, to
distribution warehouses fracking

pac

kages in real

d

All this extra data will nee
to be transterred quickly using
the 5G cellular network as the
ation backbone. 5G is

commu
like pressing the light-speed
switch, enabling download of @
two-hour movie in three
seconds, compared fo six
minutes on a 4G link.

This increased demand for
more data, faster

communications, and wider
connectivity brings along an
exponential increase in power

requirements.

Silicon has been the work
horse for aver 50 years, but we
now see the growth of
compound semiconductors

which support possibilities that
silicon cannot provide (figure 1).
These materials combine two or
more elements, and allow
electrons to flow much faster, in
some cases supporting
processing speeds 100 fimes
faster than silicon. They emit and
sense light, generate
microwaves, are sensitive fo

sm ond are resistant ta

magne
heat. They do all this and use
only a fraction of the energy of @
silicon-based solution.

[hese materials never went
info serious volume production
over the last 30 years due fo

challenges in manufacturing,
such as compound crystal
growth, high defectivity, and
breakability. The cost and
complexity were simply too much
to compete with silicon-based

solutions.
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Our robots are proudly Made .. comumsvorin e
in India and we work super  Wacnwar
hard on our cutting-edge
fechnology and design to make
OUr country stand out as

leader in the robotics space.
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technology behind it? How
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industry excel?

Qur platform is

/ l'r'l(j]['];_.llu:jl'. (

ustom

- |'|'|.Jt'_|': any industr
arial

n

Mansg

requiring ma

ncluding electronics. As ¢

showcase of this adaptability, we

have created a range of
utonomous Mobile Re

1 on our ANSCER

VE). Th e AM Rt a

AR 250, AR

each I|f_||]'::l_|

after the payload it can carry -
and i‘|'v::‘.'-..f can auto '|r|I]|:'_)I_|‘_|!‘,"

port p::n,-!c.smcl aro

| | e tactories and warenot

Engine and how can they be
implemented in India?

oundatic
sr-made
AMR solutions without having to

Worry about computer visi

1

planning, telematics, or security.

‘!'||if.||!':,*, this means
you can ¢ e virtually any type
of mobile robot with the

ANSC

_[' |_ ||_|| ne, even | youre

not a robotics expert. An

example

ers

acial customi

npanies stand

auto

1
sats |uu shorta
r

-~

cO

ensures sarety in prodi

transportation, and reduces

ergonomic risks - all contributing

to a sater

environment. t

current models suit |||1— needs of

their particular enterprise,

can always use the

“naine to create their

own custom service robofs.

Keeping the current
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the healthcare industry
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‘hen o power supply

designer wants o gain

a general
understanding of a power
supply's feedback loop, they turn
to Bode plots of loop gain and
phase. Knowing the loop
response can be predictive,
helping to narrow the field of
feedback loop compensation
components. The most accurate
way to produce the gain and
phase plots is to put the supply
on the bench and use a network
analyzer, but in the early siages
of design, most designers prefer
turning to a computer
simulation, which can help them
quickly seftle on a rough range
of components-and help build
an intuitive understanding of the
loop response to parametric
changes.

This arficle focuses on a
feedback control model for
current-mode control power
supplies. Current-mode control
is popular in switch-mode DC-
to-DC converters and regulators
because it has a number of
advantoges over voliage-mode
control: better line noise
rejection, automatic overcurrent
profection, easy parallel
operation, and improved
dynamic response.

Designers already have

access to a significant number of

current-mode power supply
average models. Some are
accurate to half the switching
frequency-matching the
increasing bandwidth of
converters-but only for limited

electronics maker « February 2022 « {52)

topologies, such as buck, boost,
and buck-boost [not 4-switch
buck-boost). Unfortunately, 3-
terminal or 4-terminal average
models for use with topologies
such as SEPIC and 2uk are nof
accurate up to half the switching
frequency.

In this article, we present an
LTspice® simulation model that
is accurate up to half the
frequency (even relatively high
frequency), for a wide range of
topologies, including:

* Buck

* Boost

*  Buck-boost
* SEPIC

+ Cuk

* Forward

*  Flyback

Simulation for piecewise
linear system (SIMPLIS) results
are presented to confirm the
validity of the new model, and
specific applications of the
model are shown in examples.
For some examples, bench
results are used to validate the
model.

Here, we'll revisit some of the
highlights of current-mode
control modeling. For a more
complete understanding of
curreni-mode modeling, turn to

the publications noted in the
References section at the end of
this article.

The purpose of the current
loop is to make the inductor
current follow the control signal.
In the current loop, averaged
inductor-current information is
fed back to a moedulator with
sensing goin. Modulator gain
Fm is derived by geometrical
calculations, assuming a
constant inductor current ramp
and an external ramp. To model
the effect of the variation of the
inductor current ramp, two
additional gains are added to
the model: feed forward gain (ki)
and feedback gain (kr), as
shown in Figure 1.
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In order to extend the validity
of the average model as shown
in Figure 1 info the high
frequency range, several
modified average models are

proposed based on the results of

discrete-time analysis and
sample-data analysis. In R. B.
Ridley's model (see Figure 2,
sample-and-hold effects are
equivalenily represented by the
He(s) function, which is inserted
into the feedback path of the
inductor current in the

wiww. elecironicsmaker com

continuous average model. Due
to its origination from the
discrete-time model, this mode!
can accurately predict
subharmenic oscillations.
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Another modified average
model is proposed by F. D. Tan
and R. D. Middlebrook. In order
to consider the sampling effects
in the current loop, one
additional pole must be added
to a current-loop gain derived
from the low frequency model,
as shown in Figure 3.
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In addition to R. B. Ridley's
model, the current programmed
controller model introduced by
R. W. Erickson is also very
popular. The inductor current
waveform is illustrated in Figure 4.

www aleciromicsmokes com

The average inductor current is

expressed as:

o i |
[P il VA ': e ' :' a1

where il is the sensed
current, ic is the current
command from the error
amplifier, Ma is the arfificial
ramp slope, and m1 and m2 are
the upward and downward
slopes of output inductor
current. Perturbation and
linearization results in:

L i |
Vo i R

: | .
‘i e

Based on this equation and
the canonical switch model,
current-mode converter models
can be obtained.

R. W. Erickson's model gives
power supply designers excelleni
physical insight, but it is not
accurate up to half the switching
frequency. In order to exiend the
validation of the model to the
high frequency range, a
modified average model (see
Figure 5] is proposed based on
the results of discrete-time
analysis and sample-data
analysis.
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Sampled-data modeling of
inductor dynamics establishes:

where T is the switch period
and

Gic(s) of the model shown in
Figure 5 can be derived:
Gl r".. Nt |,

where W, is the crossover
frequency of the inner current
loop Ti as shown in Figure 5,
with the values w, of various
topologies derived and shown in

Table 1.
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In Figure 5, we treat the Fv
feedback loop and il feedback
loops in parallel. We could also
draw the Fv feedback loop as
internal to the il feedback loop.
A compleie buck converfer
model with the added Gic(s)

stage is shown in Figure &.

In Figure 7, calculated loop
gain based on the new current-

efecironics maker « February 2022 « (53
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mode model agrees well with
SIMPLIS results. In this example,
VIN = 12V, VOUT = 6V, IOUT
=3A, L=10%2H COUT =
100 2F, and fSW = 500 kHz.

A 4-terminal model is built
based on the modified average
model shown in Figure 5. This 4-
terminal model can be used to
analyze any PWM topology for
DC and small-signal
characteristics using a standard
electronic circuit analysis
program, such as the free
LTspice, in closed-loop
operaiion.

Figure 8 shows LTspice
simulation schematics for various
topologies using the same
model for each. The feedback
resistor divider, error amplifier,
and compensalion components
are not drawn here. To use the
model with o real DC-ta-DC
converter model, the output of
the error amplifier should be
connected to the VC pin.

The various LTspice
behavioral voltage source

directives in Figure 8 are shown

February 2022 « (54)
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in Table 2. E1 is the voltage
across the inductor when the
switch is on, E2 is the voltoge
when the switch is off, V3 is the
slope compensation amplitude,
and Ei is the inductor current.

The simulation results for a
SEPIC converter with two
separated inductors are shown
in Figure 9, which match the
SIMPLIS resulis up to half the
switching frequency. In this
example: VIN = 20 vV, VOUT =
12V I0UT =3 A, L=4.72H,
COUT = 120 2F C1 = 10 2F,
and SW = 300 kHz.

The new LTspice models in
Figure 11 were bench verified
for topologies previously

unsupported by fraditional Buck
models, including 2uk, and 4- 5
quadrant and 4-switch buck- oost
boosi.
SEPIC
Cuk
The LT3580 is a PWM DC-
to-DC converter coniaining an Flyback

internal 2 A, 42 V switch. The
LT3580 can be configured as
either a boost, SEPIC, or Cuk

P
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converter, and its AC mode! can
be used for all of these
topologies. Figure 10 shows a
Cuk converter with fSW = 2
MHz and VOUT = -5 V. Figure
11 compares the LTspice
simulation Bode plofs with bench
results-they match well up to half
the switching frequency,

The LTB714 is a synchronous
PWM DC-to-DC controller
designed for o 4-quadrant
output converter. The output
voltage cleanly transitions
through zero volts with sourcing
ond sinking output current
capahility. The [T8714 is ideal
for regulating to positive,
negative, or zero-volt outputs
when configured for the novel 4-
quadrant topology. Applications
include 4-quadrant power
supplies, high power
bidirectional current sources,
active loads, and high power,
low frequency signal
amplification.
Based on the CONTROL pin
voltage, the output can be
positive or negative. In the
example shown in Figure 12,
when the pin voltage is 0.1V,
the output is -5V, and when the
pin voltage is 1 V. the output is 5
WV VIN is 12V, and the switching
frequency is 200 kHz.
Figure 13 compares the LTspice
simulation Bode plots with those
produced on the benchtop-they
match well up to half the
switching frequency. The control
voltage (CONTROL) is 1V,
which sets VOUT (OUT) to 5 V.
Figure 14 compares the
LTspice simulation Bode plots
with bench results-matching well
up to half the switching

elecironics maker « Febroary 2022 «
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frequency. The control voltage
(CONTROL) is 0.1 V, which sets
VOUT (OUT) to -5 V.

The LT8390 is a synchronous
4-switch buck-boost DC-to-DC
coniroller that can regulaie the
output voltoge (and input or

electronics maker « Tebruory 2022 « (58)

output current} from an input
voltage above, below, or equal
to the output valtage. The
proprietary peak-buck/peak-
boost current-mode control
scheme allows adjustable fixed
frequency operation.

The LT83%0 LTspice AC

madel monitors the input and
output voltages and

automatically picks one of the
four operation modes: buck,
peak-buck, peak-boost, and
boost. An LT8390 example
circuit is shown in Figure 15. The
[Tspice simulation and bench
results are shown in Figure 16
and Figure 17 for buck and
boost mode, respectively. The
curves match well up to half the
switching frequency.
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A current-mode control
model is established to provide
both the accuracy of the
sample-data model and the
simplicity and versatility of a 4-
terminal switch model. A unified
LTspice model-accurate up to
half the switching frequency-for
buck, boost, buck-boost, SEPIC,
2uk, flybock, and forward
fopologies is presented. The
LTspice results are validated by
bench data. The model is
intended for loop analysis in
design of current-mode
converters in continuous
conduction mode.
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radical overhaul of the entire
environment is needed. An loT-
driven environment is required
for innovation to truly blossom
and take hold within this space.
Airlines are already beginning to
fake note of the fact that they
are going to have to make
profound and far-reaching
changes to their business models
if they are to continue being
viable in what looks to be an
increasingly difficult market. If
aircraft operators are fo fruly
benefit from increased
connectivity, they must upgrade
their systems to increase the
amount of data that can be run
through the nefwork.

The digital fransformation
that is presently underway in
aviation can broadly be broken
down to a number of key areas.
Some of these applications are
already being employed while a
few others are in the pipeline.

The internet of things, no
matter the areo or industry, offers
nearly unlimited scope for
innovation, connectedness and
optimisation. More than offering
a comprehensive list of potential
solutions, this section is meant to
highlight just how wide the
breadth of opportunity for loT
within aviation is.

1. Air Safety

Keeping planes airborne
without anything untoward
happening to them, is no mean
feat. Huge quantities of data are
harnessed and communicated to
pilots in order o ensure the
safety of the passengers and the
aircraft.

loT technology offers a
tfremendous amount of promise
in this area. loT powered
3E2Nn30rs, wher‘l embedded across
various parts of the plane, can
provide rich streams of real-time
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data. The types of loT sensors
we have at our disposal today
offer us the possibility to track
airplane velocity, airplane angle,
weather conditions etc. with a
high degree of accuracy.

Maoreover, improved data
connectivity means that this
information can be relayed back
and forth between land and air.
loT devices can go a long way in
averting avoidable air occidents.
Dramatic changes fo the
weather will no longer need to
be looked at as grave threats fo
air safety. Airplones will be able
fo communicate with weather
stations and obtain real-time
information about weather
conditions and shifts,
Additionally, in o "connected
flying" paradigm, airplanes
could share data in real time
with other planes, reducing the
likelihood of mid-air collisions.

2. Minimising ground time

As far as airlines are
concerned, a plane that is
grounded is not making money.
It is in a carrier's best interest fo
keep their planes airborne for as
long as possible and find ways
around having to keep their
aircraft grounded any more than
is necessary.

Runway maintenance and a
high volume of traffic are the
fwo biggest obstacles to
reducing grounding fime. This is
where loT technology can help
in a big way - An loT systemn
could track the running
condition of the various moving
paris in a plane in real time.

Having processed this data,
the system can then offer
engineers valuable insights
about the health and operating
status of various components
within the plane, including the
engine. This infermation could
prove invaluable to the
engineers in saving time by
prioritising which maintenance
jobs they need fo attend to. This

helps cut down on the time spent
on runway maintenance.

loT can also help with the
second issue of volume. An loT-
based system can track the live
whereabouts of planes, which
can enable it to know which
planes are coming in and which
ones are to leave. Arificial
Infelligence (Al) can be used to
crunch this data and lay out the
most efficient way for the air
traffic to be dispersed. This
system, in tandem with air-traffic
control can help ease
congestion in busy airports. As
far as the companies are
concerned, this represents lower
costs and higher profits - what's
not to like?
3. Improving in-flight experience

As we looked at earlier,
airlines have identified offering
an engaging and hassle-free
customer experience as priority
number one. loT technology can
make o huge difference in every
step of the flying experience -
from curb to gate to destination.

Airlines are now famously
employing beacon technology to
offer their flyers a more
immersive flying experience
where there is a seamless flow of
information between the carrier
and passengers. loT-enabled
beacon technology adds value
to the traveler in every step
along the way - finding the right
gate, gefting aleris about
depariure time, customising the
in-flight experience, personalised
recommendations.

Beacon technology also
promises to cut down on security
checks and make the famously
derided chunk of the fraveling
experience a less cumbersome
affair.

Moreover, over a period of
time, the troves of gathered daota
obout passenger preferences
and complaints can help airlines
create an effective feedback
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loop. This can help implement
effective and relevani
modifications to the flying
experience, with the passenger's
demands being held front and
centre.

4. Aircraft manufacturing

Aircraft manufacturers have
been employing loT modalities,
in one form or another, for many
years now. The last few years,
however, have witnessed
paradigm-altering
advancements being made in
big data, Al and loT.

Big players like Airbus are
now looking to loT technology in
a bid to cut down their
manufacturing and operafing
cosls and speeding up
production times. This is no
trivial concern - there is
decade-long waiting list of open
orders for aircraft; Faster
production fimes could help
aircraft manufacturers to work
through this bocklog faster.

5. Cockpit conneclivity

Cockpit connectivity is a hot
term in aviation at the moment.
Cockpit connectivity basically
refers to communication
between the cockpit and the
ground-based team. Airplanes
which have cockpit connectivity
enabled offer great benefits - the
team in charge of operating the
flight could benefit from
infelligence collected on the
ground and conversely, the
control team could be made
privy fo the decisions made in
the cockpit, which could help
them prepare for what kind of
actions will have to be taken
once the aircraft lands.

It is estimated that cockpit
connectivity could save airlines
up fo $15 billion every year and
more importantly, cut down on
carbon emissions by up fo 21
million tonnes.
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6. Smart airports

Much like smart-city or smart-
home technologies, the airport
of the future will be loT-based.
Smart airports could spell the
end of the painful airport security
experience that we have all
come to dread.

An loT-enabled smart airport
would help passengers drop
their bags off quicker, cut down
on long queues for passport
control and help locating gates
a breeze. Baggage handling and
refrieving lost baggage could be
o breeze.

In a nutshell, smart airporis
can help enable passengers to
make more informed choices af
various sfages of the experience
and seamlessly interact with the
airport fo receive o more
customised fravel experience.

1. Virgin Atlantic

Virgin Atlantic has deployed
o fleet of 787s that are
connected fo each other and
their respective cargo equipment
using Internet of Things
technology. This setup is being
used to collect gargantuan
omounts of data which is then
scoured for actionable insights.

The system has already
started delivering substantial
benefits - a 20% cut in delays,
15% reduction in airplane
defects and about 2 hours of
maintenance time saved per
engineer. With this setup, Virgin
has been able to preempt
operational issues well belore
they happen.

2. Airbus connected experience

Airbus has instituted a
connected-cabin system, which

they call the "Airbus connected
experience’. By connecting
disparate elements within the
airplane cabin, such os luggage
bins, seats, and foilets, they have
been able to study intricate
patterns using large amounts of
dato.

These insights are used to
provide the cabin crew real-time
updates on a variety of
parameters including food
availability, passenger behaviour
efc.

3. Delta's baggage tracking
system

Lost baggage retrieval is a
massive pain point for airline
consumers. No flyer wants to
spend hours filing paperwork
upon arriving af their destination
and finding that their luggage
has been misploced.

Delta has made a huge step
towards alleviating this problem
by using an RFID-tag based
baggage tracking system. The
system allows Delta passengers
to track the location of their
bags in real-time, from the plane
all the way to the airport. This
makes for a high degree of
transparency which in turn
makes for higher levels of
customer satisfaction.

loT-based aviation services
are in their infancy. Industry-wide
odoption is being touted as o
certainty, for most of these
technologies and solutions.

It's a no brainer really that
the aviation industry needs to dig
deep and try any possible
solution in ¢ bid to survive
through these testing times. The
sheer scope for innovation is
breathtaking and practically
infinite!
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Computer on Wheels
e average car is packed with 1,400 semiconductors that control everything
om airbags to the engine. Modern cars simply cannot run without chips.

Safety ® Powertrain ® Electrical

Airbag controls Engine control Starter
Collision-avoidance Fuel-injection system Lighting system
Parking-assist Hybrid-electric control Vehicle-diagnostics
Power locks Transmission control

Braking-assist

Tire-pressure-monitoring

Traction-control system

® Infotainment ® Connectivity
Window/mirror controls Audio/video CAN (controller area network)
Seat controls Driver display Broadband, Wifi, Bluetooth
Climate control Nawigation Over-the-air software

Source: AlixPartners




n particular, the market of

energy sforage power

solutions is expected to spike
to $5.1 billion by the year 2024
from the $720 million of current
worth. In this article, we will
review some application
challenges of commercial energy
storage.

Commercial battery
energy storage sysiems enable
electricity storage for later uses
whenever and wherever needed.
They are usually integrated with
various components, which can
be grouped based on their
functions as shown here below.

Battery Pack

The battery pack of
commercial battery energy
sysiems protects cells from
hazardous current, temperature,
and voltage operations to ensure
safer and more reliable
operations. It also balances the
different states of charges of the

Bamery rack

E= o Uatery Hace

EE Ll
= '

- =
Aty Sivenes

Inwarinr T gl ortnl ot (A
of L ammencial F5S5

electronics maker « Februory 2022 « (68)

cells within the connection also
by relying on its internal battery
management system.

Battery Rack

In energy systems
applications, the battery rack
refers to a structure on which
individual batfteries are installed.
It is usually formed by a group of
series-connected battery
modules; each battery rack
controls, protects, and manages
each level of battery modules
through ifs infegrated batiery
management system.

BMS

As the name suggests,
Battery Management System
(BMS] refers to a management
scheme with the function of
monitoring, confrolling, and
oplimizing the individual and
overall performance of the
battery modules included in an
energy storage system. The BMS
can monitor individuaol cells
included in the battery pack and
battery rack of a BESS to reduce
the causes of degradation and
improve the system's overall
performance.

Inverters

AC/DC power inverters
are classified by the waveform
category they produce or their
ability to connect with the
electrical power grid and the
final application.

Many are the benefits of
using commercial battery energy
storage systems. Here below we
have listed some of the main
ones:

Energy Demand Management

Energy storage sysiems
can be utilized to store energy
that was purchased or generated
of lower rates. They can also be
switched on when the energy
demand is higher or configured
to deliver an uninterrupted
power supply.

Stable Power Supplement

Power supplement is
essential for keeping sufficient
and steady electricity supply af
hand in case of power outages
or natural calamities.

Environmental-Friendly Option

Commercial battery
energy storage systems increase
the capacity and efficiency of the
electric grid, resuliing in lower
GHG emissions and a reduced
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carbon footprint. Moreover, the
grids can be made more flexible
to integrate different energy
sources for higher resource
capacity.

Batiery energy storage
systems represent an efficient,
flexible, and effective way of
storing large amounts of energy.
However, BESSs can become a
serious safety risk or result in
high maintenance costs if
incorrectly designed, installed
and operated. Therefore, design
engineers working on BESSs
projects should pay particular
attention to their safety and
maintenance costs.

Below we will review more in
detail the repercussions of each
challenge on a BESS's design.

Safety Threats

Battery energy storage
systems can become potentially
dongerous os there are serious
risks associated with their
improper installation and
handling, @ malfunctioning
bottery management sysiem, or
other similar circumstances.

In particular, the security threats
associated with BESS can be
divided infto three main
categories: damage fo the

Wivw elactromnicsmakencom

equipment, an unsafe system
integration, and a compromised
environment. Below we will
review each type more in detail.

First of all, battery energy
sforage systems can become
potentially dangerous when the
equipment is flawed or damaged
for either intrinsic or extrinsic
reasons. A key element that
guarantees the safety and
reliability of o BESS is its battery
management system (BMS). A
battery management system is a
bottery monitoring device that
can fake actions to protect the
battery from certain usage and
other conditions that could
damage or shorten the life of the
cells in a commercial battery
energy storage system.

The risks associated with
flowed or domaged materials
are only one side fo consider.
Increased security risks can also
generate from overly complex
design setups that include a
complex net of wires fo store
energy in the BESS.

Besides an overly
complex and poorly-assembled
circuit design, another cause of
potential danger is associated
with improper handling and
installation of this equipment.
The conseguences can be space
trom electric shocks, fire, flash
burns to explosions and
exposure to hozardous

chemicals.

A compromised
environment is one of the other
elements that could impact a
BESS' performance and security
levels. This often takes the form
of the excessive heat generated
within the battery module as a
consequence of Li-ion batteries
exposed to high temperatures,
short circuits, or
electrical/mechanical problems.
If unprotected, this can cause the
release of goses that are foxic
and flammable, possibly
resulting in a person's physical
harm or asphyxiation. Other
potential risks include electric
shock or electrocution through
accidental touching or arc flash
events.

In particular, higher
equipment resistance and
electrical insulation can be
guaranieed with high-insulation
DC/DC converters. MORNSUN
has designed a series of DC/DC
converters far supplying power
to BCU in photovoltaic energy
storage systemns. This collection
of DC/DC converters is
characterized by high isolation
voliage, reinforced insulation,
ond high levels of safety.
Unnecessary Costs

Energy storuge systems
can effectively enhance usability
and reduce the operating costs
associated with the power grid.
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volumes in this segment is still
low, the pace of adoption of
sensor systems has increased
significantly in receni years,
predominantly in the specialty
crop segment. While the
specialty crop segment is small
on a per hectare basis, the
market value is large. The refurn
on investment of remote
monitoring solutions has thereby
proven to be high.

The traditional dairy
equipment OEMs including
Delaval, GEA Group, Lely and
BouMatic offer comprehensive
portiolios of milking robots and
feeding systems that enable
farmers to scale their milk
production through process
automation. In order to sell
technology fo dairy farms, local
presence is a necessity and the
large manufacturers are
supported by distributors and
local sales representatives in
markets worldwide.

Most OEMs have chosen fo
partner with smaller, specialised
companies fo provide advanced
sensor techneology olong with
their milking equipment and
farm infrastructure solutions. An
exception is Swedish Delaval,
which provides a comprehensive
portfolio of inlegrafed remote
monitoring solutions for herd
management along with its dairy
equipment. Imporant providers
of sensor systems for herd
management include
Netherlands-based Nedap and
The Allflex Group subsidiary SCR
which both sell their systems to a
number of leading dairy
equipment manufacturers and
genetics companies. Other
significant players include
Fullwood, Dairymaster and
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Afimilk which acquired Silent
Herdsman in February 2016.

Partnerships and
consolidation among
agricultural equipment
manufacturers and precision
technology companies marked
the theme of the last decade.
Alliances are now expanding in
scope among OEMs, input
producers, software companies
and agronomic services
providers. These relationships
toke many forms, ranging fram
transactional agreements based
on APls to more formal and
complex relations with centracts
and service-level agreements in
place. Trimble has for example @
long-standing technology
partnership with CNH Industrial,
but also has integration
agreements in place with
additional OEMs such as AGCO
and Deere & Company as well
as the input manufacturer
DowDuPont.

Moreover, input
manufacturers are actively
participating in private market
investing through their cerporate
venture capital arms. These
investments are predominantly
driven by strategic objectives
rather than financial. With
extensive knowhow in plant
biology, input manufacturers are
posilioned to become important
providers of crop modelling and
prescription maps by
incorporating farm management
software as port of their offering.

By partnering with
companies with complementing
capabilities, leading ployers aim
to transform from selling
equipment and inputs io selling
complete yield optimisation

solutions to farmers. Berg Insighi
is of the opinion that groups of
companies working together in
ecosystems will be able fo
capture the most value from
precision farming data.
Investments in APls and
microservices along with an
open IT architecture will be key
to developing o technical
platform to support the flexibility
needed in the digital ecosystem
that is emerging within the
agricultural industry.

Most farms are still fomily-
run businesses and often employ
an informal style of
management. The adoption of
precision farming solutions and
software is demanding growers
to learn new farming practices
and become more organised. In
addition, the increasingly
complex technological
environment that farmers
operate in demands dealerships
to offer a greater extent of
services to infegrate and support
the range of technologies that
are utilised in precision farming.
This is however increasingly
addressed by established
precision fechnology companies
such as Deere & Company,
Trimble and Topcon Positioning
Systems that are actively
investing in their channel
partners fo offer enhanced
support for their precision
farming portfolios. Berg Insight
expects that the on-going trends
of farm consolidation and
increased professionalisation of
the industry is likely to continue
and result in stronger focus on
yield maximisation and cost
efficiency, which are proven
advaniages with using precision
technologies.
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THE INDUSTRY NEWS FROM THE ENTIRE ELECTRONICS & BUSINESS INDUSTRIES

Allegro MicroSystems
announced its new A19360
wheel speed and distance sensor
for use in emerging applications
in advanced driver assistance
systems [ADAS). The cutting-
edge giont magnetoresistance
(GMR) sensor provides
autormakers with the signal
resolution and reliability required
for advanced levels of
automation in passenger
vehicles and mobility-as-o-
service applications.

Automated and
gutonomous vehicles require
superior wheel rofation
information for accurate low-
speed control. The A19360
provides high-resolution
information to automotive
systems by generating extra
output events per magnetic cycle
with a special profocol that's
compoatible with electronic
control units (ECUs). It includes
an 8-event-per-magnetic-cycle
mode targeted at ADAS
applications, providing an
increment for every —5mm of
tire roll. If also includes a 4-
eveni-per-magnetic-cycle mode
that doubles the number of
outpuls per magnetic cycle
(compared to a normal wheel
speed sensor). This allows
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designers to halve the number of
poles on in-wheel ring magnets
to save costs, or increase the air
gap and still obtain the same
number of increments per
revolution.

The A19360 was developed
for ISO 26262 ASIL B(D), and is
built on Allegro's maonaelithic
GMR technology with ultra-low
iiter and large air gap
capabilifies. The company's
SolidSpeed Digital Architecture ™
provides the widest dynamic
range of operating air gap ond
highly adaptive performance that
eliminates floflining due to
thermal drift and system
dynamics.

Anritsu Corporation is
pleased to announce the launch
of its new Interference Waveform
Pattern for 5G NR Receiver Test
MX371055A and Interference
Waveform Paitern for LTE
Receiver Test MX37 10544
software. These tools generate
3GPP interference waveform
patterns for testing the receiver
sensitivity and throughput of
both 5G and LTE user
equipment (UE) and modules
using the Vector Signal
Generator MG3710E. Installing
these tools in the MG3710E

used in combination with the
Radio Communication Test
Station MTB000A and Radio
Communication Analyzer
MT8B821C facilitates easy
interference evaluation tests
required by the 3GPP RF
Compliance Test.

The tools are designed to
support both in-house pretesting
for confirming compliance of
Sub-6 GHz 5G and LTE UE and
modules betore the official
3GPP Compliance Test as well
as for R&D fo improve receiver
sensitivity and throughput
performance.

Battery systems for 48 V are
used in multiple, growing market
categories including Mild Hybrid
Electrical Vehicles, trucks, e-
wheelers and battery packs for
solar panels. These Li-ion battery
systerns need to be protected
against negative and positive
voltages. In addition, these
batteries must be able fo quickly
and reliably disconneci from
loads within microseconds, in
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such as smart cities, smarl
infrastructure, smart buildings,
and smart factories.

The EVLKST8500GH868
and EVLKST8500GH?15 kits are
1ow, from ST's e-store
and distributors, starting from
$294.00.

please go to

availab
For more information,

www,st,com/powerline.

STMicroelectranics
ST25TNS12 and ST25TNOTK
NFC Forum Type 2 tag ICs
deliver a new balance of cost
for high-

volume use cases like consumer

and performance

engagement, product
information, and brand
protection.

Alsa
applications and access control,
the ST25TN512/0TK NFC tag

ICs support muliiple user-

> for smar-city

protection and privacy
mechanisms including a 7-byte
unique chip-identifier code,
TruST25™ digital signature, NFC
Forum T2T permanent write
locks at block level, and @
configurable kill mode that
permanently deactivates the tag.
Certified to NFC Forum Type 2
specifications, the ST25TN512

and ST25TNOTK leverage 15O
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14443

used with NFC-compatible

standards and can be

mobiles or a dedicated short-
range reader. The embedded
device memory includes up to
208 bytes (1664 bits) dedicated
fo user content,

For more information,
please go o
www.st.com/en/nfc/st251n-

series-nfc-tags.html

Texas Instrumenis (T1)
introduced the industry's widest-
bandwidth high-input-
impedance (Hi-Z) buffer
amplifier, capable of supporting
frequency bandwidths as high as
3 GHz. The wider bandwidih
and high slew rates of the
BUFBO02 enable higher signal
throughput and minimal input
settling time. Designers can
leverage this faster throughput to
measure higher-frequency
signals more accurately in fesi
and measurement applications
including oscilloscopes, active
probes and high-frequency data-

acquisition systems. For more

information, see
www.ti.com/BUF802-p

The bandwidth achieved by
the BUF802 was previously only
possible by using application-
specific infegrated circuits
(ASICs) that can increase system
design time, complexity and

ost. By eliminating ASICs,

[l
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esigners who use TI's buffer can
get to market faster while
achieving a wide dynamic range

at a fraction of the cost.

Vicor Corporation
[

announced the appointment of
Chinmavya Joshi ("CJ") as Global

Automotive Segment Director.

Chinmaya joins Vicor from the
Jaguar Land Rover group where
he served as a Senior Manager
|{\')|' IDOWEIiI’(]iH [;‘.OWBI' ele&“{“)l”'.:f)
Chinmaya brings deep
automotive industry experience,
leading DC-DC converter design
and development teams for HEV,
PHEV and BEV vehicle platforms
for over ten years. His primary
role at Vicor will be to support
the expansion of the OEM
customer base, tier-one suppliers
and avtomotive system partners
through high-density modular

solutions for electrification.
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Flex Power Modules is
JO, 9]
quorter-brick, non-isolated

infraducing the BM

DC/DC converter rafed at 860
W continuous and 1200 W peak
power, ideal as an intermediale
bus converter for powering
processors and ASICs with peak
power demands. The product
features an input of 40-60 V (80
V/100 ms) and a fully regulated
output of 12 V at 100 A
maximum, adjusiable from 8 V
to 13.2 V. An innovative
transformer-coupled, non-
isolated topology reduces
component count and current
stress and yields an efficiency
level peaking at = 97.8% at half
load 48 V input voltage.
Derating for the BMR350 is
choracterized by the innovotive
Flex Power Modules 3D thermal
doia graphs which specify

WM 2IECTT CE SO

svailable output power for given

eal-world pin and baseplate
temperatures up to 100°C, with
the user's airflow rate. This
enables maximum power to be
exiracted without siress to the
converter.

For higher power levels,
active current sharing between
paralleled modules is an option.
The BMR350 meets EMI
standard EN 55032/FCC part
15]) 'Class B' with a
recommended external filter,

The BMR350 is in the
standard quarter-brick format of
58.4 x 36.8 mm footprint with a
height of just 12 mm, which
includes the integrated baseplate
with its threaded fixing holes.
Terminations are via through-
hole pins, suitable for pin-in-
paste reflow, wave or manual
soldering and positions are
compatible with similar products
on the market.

The product will be available
in OEM quantities in the end of
guarter 1/2022 and more
variants will follow during 2022.

Further information can be
found ot flexpowermodules.com

Panasonic Industry launches
a mobile app to offer developers
easy and valuable orientation
within o range of more than 400

available types of phoio-coupled

MOSFET relays -
application

for any kind of

In the field of photo-coupled
MOSFET relays - undoubtedly
the proven and modern
alternative to their
electromechanical prede
- there is some valuable

Cessars

orienfation in sight as Panasonic
Industry has just launched its
PhotoMOS® app for free
download.

Fisd the meet
saitnble - -
PhotaWOS* relay " & - -
) LB ‘.
. ®
et -

Finding the mosi suitable
types among the 400 variants is
now very easy With just a few
taps, designers can save their
results as favorites, directly
download the datasheet, or
immediately request some
samples from Panasanic Industry.

For anyone curious o learn
more obout the fechnology, the
integrated MOSpedia offers
answers on specs, features and
benefits of PhotoMOS® relays -
and more than o dozen
application notes will provide
ANSWers JIf_"l comimon f:iesigr"u—in
questions.

https://industry.panasonic.eu
/products/components/relays/ph
ofomos-relays/photomos-app
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CUI Devices' Interconnect
Group announced the
expansion of ifs line of
pluggable terminal blocks with
the addition of 17 new series
and aver 300 new SKUs. These
highly economical models boast
industry-best lead times and
feature 2 fo 24 pole counts as
well as new pitch options of 3.5
mm, 5 mm, and 7.62 mm. |deal
for a variety of industrial control,
automation, and test equipment
applications, the TBP fomily of
pluggable terminal blocks offers
plug and receptacle connector
types, horizontal or vertical

orientations, and wire gauge
ranges from 28 to 12 AWG.
These pluggable terminal
block models carry UL current
ratings of 8 or 15 A and IEC
current ratings of 7, 8, or 10 A
as well as UL voltage ratings of
300 Vdc and IEC voltage ratings
from 250 to 1000 Vdc. Two of
the series in this line extension,
the TBPO3R12-350 and
TBPO3R3-350, also feature
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extended operating temperate
ranges from -40 to 130°C for
dealing with harsh environments.

CUI Devices' pluggable
ferminal blocks are available
immediately with prices starting
at 50.14 per unit at 1000 pieces
through distribution. Please
contact CUI Devices for OEM
pricing.

Visit: www.cuidevices.com

The Serial (RS232) Exiender
allows you to increase the
distance of your R§232 Serial
connection by up to 1200
meters, giving you the ability to
connect serial peripheral devices
more than a kilometre away
from your system i.e., 65x
distance greater than normal
RS232 serial cable length
restrictions would permit.

The device is also PoE

enabled. The Extender is a cost-
effective serial extension solution
and completely hardware-based,
eliminating the need to install
additional software, allowing for
a completely plug and play

installation.

The hardware can be setup
in minutes, using existing or new
Cat 5 or better Ethernet cabling
which maokes it perfect for use in
industrial monitoring, contral,
POS, security, medical, and
traffic flow applications. The
RS232 Serial Extender maintains
the RS232 standard with support
for data transfer rates of up to
115 Kbps.

The Serial Extender is
powered by |[EEE 802.3af
stondard compliant PoE making
it extremely easy to install and
use in a data cenire
environment,

Contact:
SPARR ELECTRONICS LTD

#4144, 7th Main Road, 1st
Block, HRBR Layout,

Banaswadi, Bengaluru -

560043, Karnataka, India.
www.sparrl.com

Email: sales@sparrl.com,
infol@sparrl.com

Phone: +91-80-41278033,
9900477055

TE Connectivity (TE), o world
leoder in connectivity and
sensors, is adding the DBAS 9
connector to its family of
connectors. The DBAS 9
connector is specifically
designed to offer increased

www elacironicsmakercom

configuration options providing
additional design flexibility in the
harsh environments of military
and space applications. This

push pull connector is built on
fime-tested technologies by
combining the extreme reliability
of the DBAS 7 connector with
the flexibility of standard
D38999 inserts. DBAS 9
connector alse provides cost-
effective solutions using
AS39029 signal and power
confacts.

TE's DBAS 9 connector is
engineered for extremely harsh
environments featuring:

* Visual and sensitive push-pull
locking system for blind mating
applications

* Leading clip help prevent
accidental unmating on demand
* Easy locking/unlocking (in
heavy duty lanyard
configuration)

* Scoop-proof

* Wide range of arrangements
configurations of D38999
inserts: high density, hybrid
signal and power layout and
high-speed

* Rack and panel feature

* Large range of backshells and
accessories

The wide range of inserts

www elecironicsmaker. com

ond large range of shell types
and accessories with multiple
surface-finishing options makes
integrated solutions for custom
designs possible, such as
integrated backshells, fiber optic
and high-speed solutions.
Finally, if requested DBAS-9
connectors can also be
manufactured according to
European Space Agency (ESA)
procedures o improve
traceability and quality insurance
requested for critical space
applications.

For more information, visit

hitp://te.com/Deutsch-dbas?

Keystone Electronics Caorp. offers
UL recognized Fuse Clips with
end stops to ensure safety and
design integrity.

Available for use with TAG thru
8AG size Cylindrical Glass
Fuses, these low profile, space
soving Fuse Clips can
accommadate any product

design requiring UL
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components, including the use
of Solar Protection Fuses (SPF).
Clips are suitable for
applications from 6 to 30 Amps
in o variety of environments.
These fuse clips are
manufactured from Brass with
Tin or Nickel Plate to ensure low
contact resistance, and ease of
use on PCBs. Designed to
mount easily and refain o stable
position during wave soldering,
UL Recognized clips are
available in "Snap-in" and "Press-
in" Thru-Hole mouniing
configurations as well as Rivet
ond Surface Mounting styles.
Keystone manufactures a broad
selection of fuse clips and
holders for a variety of fuse sizes
and styles as part of its large
family of interconnect
components and hardware.
Keystone's copabilities include
Stamping, Machining, Assembly,
CNC and Injection Molding
services. Application and
Engineering team assistance is
available for product
modifications and special
designs. Keystone is 1SO-
9001:2015 certified and RoHS
compliant with headquarters in
the USA and offices in Canada,
Europe, Australic and Asia.

For complete details and
specifications contact Keystone
Electronics Corp., 55 South
Denton Ave, New Hyde Park, NY
11040; Tel: (800) 221-5510 or
(516) 328-7500; Fax: (516)
328-1080; E-mail:
kec@keyelco.com; website:

www. keyelco.com
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METCAL.

GT90 & GT120

The Best-In-Class Adjustable
Temperature Soldering Systems

Achieving Ultimate Performance Through Ideal for Light and Heavy Thermal

Demand Applications
e Fastest time to temperature | pplicati ! s
e Unmatched Temperature Stability ¢ gwé‘?‘r;aelr?spn‘fj]'alﬂggiicr’trrﬁ]fgggomlcai tips
e Quick Tip Temperature Recovery « Small ergonormic tip design for ultra-fine

soldering on the GT20

e 2 Year Warranty for the GT120
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Interested in a demo or pricing? www.metcal.com
2 Dilip Rane, Metcal RSM drane@metcal.com \, 9762452474/7406284023



