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N this Issue..

It’s been a scorching summer this
year which is all the more reason
why we should all take energy
efficient design very seriously.

The subject is wide and far-ranging,

as reflected in our articles this
month: Optimal power conversion
efficiency in battery-powered
systems; Smarter breakers, safer

home; The growing decentralization

of power grids; SiC - enabling
next-gen automotive power; Can
electronics save the world? David
‘Connector Geek’ Pike - spurred
on by too much YouTube -
distinguishes between confidence

and evidence; Stuart Cording revisits

ISO 50001 Energy Management;
and we discuss power optimization
in multi-protocol smart homes in
Tech ldeas. Plus Mark Patrick’s Dev
Kit Pick, the news round-up, and,
of course, a review of the most
innovative products now in stock
Mouser. Now read on! Cheers! Nick
Foot, Editor, Mouser’s EIU.
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Anritsu and Qualcomm verify 3GPP
RANS Rel-17 UDC for 5G New Radio

Anritsu has announced verification and support of 3GPP RAN5 Rel-

17 NR Uplink Data Compression (UDC) test cases in collaboration
with Qualcomm Technologies, using the Qualcomm X105 5G
Modem-RF in conjunction with Anritsu’s ME7834NR 5G NR
Mobile Device Test Platform. Uplink transmissions often contain
a significant proportion of protocol overhead, and 3GPP Release
17 introduces UDC to enable further reduction of redundant data
before transmission. UDC operates at the UE side before radio
transmission, improving uplink efficiency, spectral efficiency, and
effective user data throughput, particularly for traffic not already
compressed or encrypted.

“Support for 3GPP Release 17 Uplink Data Compression test cases
enables more efficient use of uplink radio resources by reducing
redundant data before transmission,” said Yokoo Daizaburo,
General Manager of Mobile Solutions Division at Anritsu.“By
enabling accurate verification of UDC functionality, Anritsu
supports operators and device vendors in improving effective
uplink throughput and overall network efficiency, particularly in
scenarios where data compression provides measurable benefits.”

The conformance tests are defined by 3GPP in TS 38.523-1 and
aligned with the core requirements in TS 38.323, have been
submitted to 3GPP’s Radio Access Network Working Group 5

(RAN WGS5), and are available on the 3GPP RAN5 portal. The
ME7834NR 5G NR Mobile Device Test Platform is registered as Test
Platform 251 with both the GCF and PTCRB, and supports 3GPP-
based Protocol Conformance Test (PCT) and Carrier Acceptance
Testing (CAT) of mobile devices incorporating Multiple Radio
Access Technologies. It covers 5G NR in both Standalone and
Non-Standalone modes, along with LTE, LTE-Advanced, LTE-A Pro,
W-CDMA and NTN.

www.anritsu.com

GigaDevice and Qt Group to advance
embedded GUI ecosystem

GigaDevice has officially entered a strategic partnership with the
Qt Group to optimize and enhance embedded GUI solutions,
further expanding GigaDevice's ecosystem strategy in advanced

human-machine interface (HMI) and fomenting future innovation.

Demand for intuitive, visually rich, and responsive HMI is growing
rapidly. GD32H7 series MCUs offer high-performance processing
capabilities, advanced graphic support, and industrial-grade
reliability for next-generation HMI applications. This builds

on Qt Group’s Qt for MCUs framework, with its efficient cross-
platform development environment, high-performance graphical
rendering, and comprehensive Ul component library.

GigaDevice and Qt Group will collaborate in three major areas,
jointly optimizing and validating Qt for MCUs on the GD32H7
platform to maximize performance and development efficiency,
developing reference designs, software frameworks, and best-
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practice guidelines for targeted application segments. The
companies will also work together to expand the developer
ecosystem through technical training, community engagement,
joint marketing initiatives, and customer enablement programs.

“At GigaDevice, building a comprehensive MCU ecosystem has
always been central to our strategy,” said Vincent Li, GigaDevice
Senior Vice President and General Manager of the MCU Business
Unit, “Qt Group's technical expertise and developer footprint in
embedded GUI align closely with our direction: serving premium
customers and raising the competitive bar for our products. This
partnership will combine the hardware strengths of the GD32H7
series with the software capabilities of Qt for MCUs, giving
development teams an integrated platform, and helping end
customers deliver more differentiated product experiences, faster.”

“Embedded developers building advanced HMI products face a
consistent bottleneck: the time it takes to get a graphics stack
running well on new hardware before meaningful Ul work

can begin,” said Michele Rossi, Director, Qt for MCUs Product
Management, Qt Group. “Our work with GigaDevice on the
GD32H7 platform is about removing that bottleneck. Qt for MCUs
has proven itself on demanding hardware across automotive,
industrial, and consumer applications worldwide, and this
partnership extends that track record to one of the fastest-
growing MCU platforms in the market today.”

www.qt.io / www.gigadevice.com
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Designing for Optimal

Power Conversion

Efficiency in
Battery-Powered

Systems

Frederik Dostal, Power Management Expert, Analog Devices

Question:

Is a power management system required
for battery-powered systems?

Answer:

Yes, most battery-powered systems
need to implement a battery charging
concept. In this article, we describe how
different power management functions
are designed and optimized for battery-
operated systems. An example system
diagram that contains many of the
functions that are needed in battery-
powered electronics is introduced.
Different aspects of power conversion
efficiency are also discussed.

Introduction

Many systems require battery power.
Batteries are used for power redundancy

in case of a line power outage, but mostly
in portable equipment, which can be

large like an electric vehicle or small like a
hearing aid. In all battery-powered systems,
power efficiency is key. The less efficient
the power supply, the larger and more
costly the battery for the same runtime.
Also, batteries supply different voltages
depending on the charge state. This
requires special power converter capability
to regulate the varying voltage from the
batteries to a stable voltage for the system
electronics. Most battery-powered systems
today implement a rechargeable battery
rather than a primary non-rechargeable
battery. This requires systems to include a
battery charger. This article explains various
battery charging architectures along with
new, innovative examples. Certainly, power
conversion efficiency is a must.
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Figure 1. A simplified system diagram of a battery-operated system.

Figure 1 shows a system diagram of a
battery-operated system. While the exact
implementation varies for different use
cases, the main function blocks shown

in this diagram are usually available in all
systems. There is some supply voltage,
which sources the power to the system.
This connection often needs to be
switchable. If the power source is a wall
wart AC line power converter, unplugging
the low voltage power cable is the same
action as switching the power switch

in Figure 1 to the off position. Such

power path management is necessary to
avoid losing valuable battery energy to
additional circuitry attached to the source.
Also in Figure 1, we see a potential second
power source. The power switch block
would switch the power flow coming from
Power Source 1 or Power Source 2. For
example, Power Source 2 may be a USB 5V
power source.

Then the power is converted to safely
charge the available battery and/or to
power the system directly. If no input power
is available, the stored energy in the battery
is taken with a very high efficiency switch-

mode power converter to power the system.

Power Efficiency in
Battery-Powered Systems

The charging of a battery usually does
not have to be very power efficient. In
most battery-powered systems, except
energy harvesting, there is enough
power available to recharge a battery.
For example, when a mobile phone is
connected to a phone charger, the exact
efficiency of the charging process is
typically not relevant to most people.

In energy harvesting systems, however,
the power efficiency during the charging
process is key. Ultimately, higher power
efficiency during charging directly
translates to smaller energy harvesters,
which reduce system cost and may
decrease system size.

All battery-powered systems, however,
value power conversion efficiency while
the battery is discharged. Higher power
conversion efficiency during this process
directly translates to smaller battery
capacity for the same system operating
time.

WWWw.Mmousercom '
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How intelligent electrification helps homeowners manage
energy consumption and live safer, more convenient lives

An electric vehicle (EV) charges in the garage while the
coffeemaker hums to life. As the sun rises, solar panels generate
energy for the house and return excess energy to the grid.
Throughout the day, smart thermostats adjust automatically, and
batteries store unused energy.

“If you own a home, you might not think about energy until
something goes wrong. But as our homes become more
electrified, we're paying closer attention to how they get powered
and where the energy comes from,” said Henrik Mannesson,
general manager of energy infrastructure at Tl.

A home might be the biggest investment you'll make in your

lifetime. They are also becoming central energy hubs for
technologies you use every day.

August 2026

As many of us invest in EVs, solar panels or battery energy storage
systems, we're energizing our homes,” said Brandon Kanter,
systems manager for monitoring and protection at Tl. “On top of
that, there are now more fault protection requirements - such as
safety standards like UL1699 - to help prevent fires, lower energy
usage, and guard homes.”

But what does all of this really mean for homeowners?

Maintaining safety as energy usage grows

As we add applications that require high energy loads into our
home, we want to feel confident that our family and belongings
will still be safe. Intelligent protection systems can identify
potentially dangerous conditions early and help stop an arc fault,
which can cause fires. These arc faults are unintended electrical
discharges that can happen when something, such as a wire or
connector degrades.

WWww.mouser.com L ”I
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Over the last three decades, the rise of
smaller renewable energy sources, such

as photovoltaic (PV) solar panels and

wind turbines, coupled with smart grid
technology, has fundamentally altered how
homes and businesses interact with the
power grid—with both now consuming
and generating electricity.

This fundamental shift—the decentralization
of power generation—is changing how
national grids function, altering the
relationship between homes, businesses,
and electricity suppliers. Although this
transition is already underway, the
International Energy Agency (IEA) projects
that over 100 million households will
feature rooftop PV solar panels by 2030, a
substantial rise from today’s 25 million.

Therefore, the decentralization of power
has only just started, and for electrical
engineers, several new challenges and
opportunities are on the horizon. In this
article, we will explore the shift in national
power grids and analyze the technical and
societal implications.

The Factors Driving the
Evolution of Power Grids

The growing decentralization of power
grids has been driven by several factors,
primarily centered around the limitations
inherent in centralized power grids and the
unique benefits of decentralized power.

One key driver for decentralized energy
has been the development of smaller
renewable power sources. Achieving
energy independence before the rise in
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The Growing
Decentralization
of Power Grids

By Mark Patrick, Mouser Electronics
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popularity of solar panels and small wind
turbines meant deploying some form of
electric dynamo power generator, such as
a gas-, coal-, or water-driven turbine. These
generators require extensive physical
resources while potentially introducing
significant safety, technical, and social
ramifications.

Another primary driver behind
decentralized energy production is the
increasing need for more power. Meeting
this rising demand with large, centralized
power plants requires significant planning,
resources, and time, with nuclear power
plants requiring around six to eight years
to construct and commission.

Image Source: Artinun/stock.adobe.com

Smaller decentralized energy resources
(DERs) can be deployed much faster: Large-
scale solar farms typically take just one to
three years to bring online, whereas smaller
residential and industrial solar installations
(Figure 1) take between six and 18 weeks
on average. In many cases, it is more
straightforward and more cost-effective to
address increasing energy requirements
with numerous smaller distributed sources
than with a single centralized one.

The declining costs and improved
efficiency of renewable technologies,
paired with rising electricity prices, have
also made solar PV and wind power
increasingly attainable.
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The development
tools you need

Top 5 Development Tools

Mouser offers one of the widest ranges of development kits immediately available off-the-shelf to help
designers get started. Here, Mouser's Director, Technical Content, EMEA, Mark Patrick, presents his “Top 5 Pick’ of
recently-released dev kits. www.mouser.com/Development-Tools-Centre

Efficient power in
rechargeables
MIKROE PMIC Click

MIKROE's PMIC Click is a compact add-on board for efficient
power management in rechargeable applications. The PMIC
Click features Nordic Semiconductor's nPM1300 PMIC,
integrating battery charging, fuel gauging, and system power
management. The board includes an 800mA JEITA-compliant
linear battery charger, two 200mA buck regulators, and
configurable load switches in a compact QFN32 package. It
supports flexible power distribution and system monitoring
via an I12C interface with real-time feedback. This Click board is
ideal for wearables, loT devices, asset tracking, and interactive
entertainment systems.

Learn more about the MIKROE PMIC Click

Half-bridge evaluation

STMicroelectronics
EVLSTGAP3S3S

STMicroelectronics’ EVLSTGAP3S3S half-bridge evaluation
board is designed for the STGAP3S3S, an isolated single-gate
driver that features a 3A current capability, rail-to-rail outputs,
and optimized UVLO and DESAT protection thresholds for

SiC MOSFETs. These features make it optimal for high-power
motor drivers in industrial applications. The gate driver features
an internal Miller CLAMP and a single output pin, optimizing
suppression of positive and negative gate spikes during fast
commutations in half-bridge topologies.

The 5V VAUX connection supplies the board, feeding the
isolated DC-DC converters for the low-side and high-side
driving sections. When using a 5V MCU, AUX directly supplies
the gate drivers. When using a 3.3V MCU, the system utilizes the
onboard linear regulator instead. Dedicated connectors control
the PWM and Reset inputs, while an onboard LED displays the
diagnostic outputs.

Learn more about the STMicroelectronics
EVLSTGAP3S3S
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Single-point ToF LiDAR
enables underwater obotics

The TF-UW500 underwater single-point ToF LiDAR from
Benewake is a high-precision sensor engineered that adopts

a direct Time-of-Flight (dToF) approach enabling underwater
robots to achieve breakthroughs in both precise mapping and
stable positioning.

The TF-UW500 features an eye-safe Class 1 visible laser and
delivers a small laser spot with excellent directionality and a wide
incidence angle. With centimeter-level accuracy and millimeter-
level repeatability, the TF-UW500 delivers exceptional distance-
measurement precision. The device combines hardware-level
filtering with advanced anti-glare algorithms and maintains stable
performance even under strong light or in turbid water. Calibrated
across 10+ common pool materials, TF-UW500 ensures consistent
accuracy and smooth, wobble-free underwater navigation.

Applications for the TF-UW500 include mapping and localization
for underwater operation and working robots, robot obstacle
avoidance, and distance measurement and object detection for
logistics and industrial automation.
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Learn more about TF-UW500 y ‘
LiDAR from Benewake

STM32C5 Arm Cortex-M33
Core Mainstream
Microcontrollers for
Industrial, Smart, and
Robotics Applications

New STM32C5 Arm® Cortex®-M33 Core Mainstream MCUs from

STMicroelectronics are designed to support the development
of entry-level, cost-effective, smart home, consumer,
industrial, robotics, wearables, and computer peripheral
applications.

Available from Mouser, the STM32C5 series, provides high
performance for an entry-level MCU, thanks to its Arm Cortex-M33
core running at 144MHz with FPU (delivering 593 CoreMark) and
standardized DSP instructions, and no external accelerators. The
STM32C5 offers 3x the performance of a typical Cortex®-M0+
product, with a higher RAM/Flash ratio (up to TMB of Flash
memory and 256KB of RAM), and a dedicated flash area for
E2PROM software emulation.

The STM32C5 also features an improved design based on ST's
proprietary 40nm manufacturing process, saving vital space to
include modern features, such as improved sensing, smoother
control, and enhanced user experiences, all while keeping
dynamic power consumption low. The STM32C5 includes one
Ethernet interface, octoSPI peripherals, and up to two FDCAN,
along with hardware crypto for SAES, SPKA, and HUK features, and
are available in several packages ranging from 20 to 144 pins.

Also available to order from Mouser are both the
STMicroelectronics NUCLEO-C5A3ZG (for the STM32C55x/
STM32C562 and STM32C59x/5A3) and NUCLEO-C542RC (for the
STM32C53x/542) development boards.

uﬂ www.mouser.com
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Featuring the STM32Cube software ecosystem, the NUCLEO-
C5A3ZG board provides a flexible and affordable way to build
prototypes and offers an easy means to expand the functionality
of the Nucleo open development platform, with a wide choice

of specialized shields through several expansion connectors. The
NUCLEO-C5A3ZG board also integrates the ST-LINK debugger/
programmer and does not require a separate probe. The
STMicroelectronics NUCLEO-C562RE board is an STM32 Nucleo-64
platform that offers compatibility with Arduino Uno V3 connectors
and ST morpho headers, and enables straightforward expansion
of the board's functionality using a wide range of specialized

expansion shields.
Learn more about M
the STM32C5 MCUs
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