




700 V buck converter with fast start-up is ideal
for industrial controls and home appliances

The AL17052 from Diodes Incorporated steps a mains voltage input down to a fixed 5 V
output, providing a well regulated supply to devices which require low power

consumption in standby mode.

The AL17052 from Diodes Incorporated is a non-isolated buck converter with an integrated
700 V MOSFET which produces a maximum output current of 50 mA at 5 V from a universal
mains input-voltage range of 85 V to 300 V ac. 

Suitable for the power supply of industrial control systems, IoT devices and home
appliances, the converter offers fast start-up in less than 8 ms to give better system
response time. 

The AL17052 provides outstanding dynamic performance and load regulation without the
use of an optocoupler. Low standby power consumption of 10 mW means that the AL17052
can be used in IoT devices which need to maintain always-on connectivity, even when not in
active use. 

Conversion efficiency is 60% when stepping down a rectified mains voltage to 5 V with the
output at 50 mA. Efficiency is 50% with a 10 mA light load. 

With an on-chip 700 V MOSFET, the AL17052 enables the development of integrated power
supplies with a streamlined bill-of-materials and a small board footprint. The MOSFET
operates with a small 330 µH inductor. 

Built-in protection features include: 

Over-temperature protection
Under-voltage lockout
Over-current protection
Overload protection

FEATURES
Auto-restart after over-current and
overload faults
Excellent load and line regulation
Fast transient response
Constant voltage control

APPLICATIONS
Home appliances
IoT devices
Industrial controls

FREE DEV BOARD
Board demonstrates fast start-up of

AL17052 mains-voltage buck converter.

Orderable Part Number
AL17052EV1

APPLY HERE NOW

 BUY NOW
 

 DATASHEET
 

 SAMPLES

https://www.my-boardclub.com/boards/al17052ev1/#apply
https://www.futureelectronics.com/search?text=AL17052
https://www.diodes.com/datasheet/download/AL17052.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%201&product=Diodes%20Incorporated%20AL17052%20700%20V%20buck%20converter


800 A IGBT module offers high efficiency in
high-power conversion systems

The NXH800H120L7QDSG power module from onsemi features new field stop trench
technology which results in lower losses. Extensive testing assures the reliability of the

module in harsh and demanding operating conditions.

The onsemi NXH800H120L7QDSG is a 1200 V, 800 A-rated half-bridge QDual3 IGBT power
module which provides an output rated for a maximum of 1,200 V and 800 A. Featuring
field stop trench 7 (FS7) IGBTs and seventh-generation diodes, the NXH800H120L7QDSG
produces lower conduction losses and switching losses than previous IGBT modules,
enabling designers to achieve higher efficiency and superior reliability.

The FS7 technology used for the switches in the QDual3 module has a substantial impact
on performance and efficiency in high-power applications such as solar inverters and
energy storage systems. In particular, the important parameter of saturation voltage has
been improved by 0.4 V compared to the previous generation of onsemi IGBTs.

FS7 technology also shrinks the chip size by around 30% compared to its predecessor,
enabling onsemi to increase power density in this QDual3 module. 

Every module incorporates an isolated baseplate for mounting and thermal management.
Direct PCB mounting is possible using solderable pins which are configured in an industry-
standard layout pattern. This allows for multi-sourcing, as well as giving the ability to
retrofit the NXH800H120L7QDSG to existing designs.

All QDual3 modules are subject to stringent reliability tests. Humidity testing is performed
with a 960 V bias voltage for 2,000 hours, more demanding than the 80 V for 1,000 hours
normally applied to this class of power module. Vibration testing is performed at 10Grms
for 22 hours to meet the requirements of the AQG324 standard, much more than the 5G/1
hour test used elsewhere.

FEATURES
NTC thermistor
Low-induction layout
5.5 V threshold voltage
5.6 µC gate charge
Operating-temperature range: -
40°C to 175°C

APPLICATIONS
Motor drives
Servo drives
Solar inverters
Uninterruptible power supplies 
Energy storage systems
Commercial and agricultural
vehicles

 BUY NOW
 

 DATASHEET
 

 SAMPLES

https://www.futureelectronics.com/search?text=NXH800H120L7QDSG
https://www.onsemi.com/download/data-sheet/pdf/nxh800h120l7qdsg-d.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%201&product=onsemi%20NXH800H120L7QDSG%20Qdual3%201200%20V%20800%20A%20half-bridge%20IGBT%20module


650 V SiC Schottky diodes boost efficiency and
reliability in switching power converters

The third-generation VS-3C 650 V silicon carbide (SiC) Schottky diodes from Vishay offer
low forward voltage drop, capacitive charge, and reverse leakage current in devices with

current ratings ranging from 4 A to 40 A.

Vishay has introduced its third-generation family of surface-mount and through-hole SiC
Schottky diodes with a breakdown-voltage rating of 650 V. Single-chip versions of the VS‑3C
Schottky diodes are available with current ratings from 4 A to 20 A, and from 16 A to 40 A
for dual-chip diodes in a common-cathode configuration.

SiC-based Schottky diodes are intended for use in high-performance ac-dc and dc-dc
converter circuits, suitable applications include power factor correction (PFC) and output
rectification in ultra high-frequency dc-dc converters. 

SiC diodes offer better reverse-recovery behavior and higher peak repetitive reverse-
voltage capability than silicon-based diodes. SiC diodes from Vishay also benefit from an
attractive product of capacitive charge and forward voltage, which helps to reduce turn-on
stress and hence switching losses in the active switch. This characteristic enables increases
in switching frequency and thus in power density. 

The Vishay SiC Schottky diodes feature a special structure, the backside is thinned by laser
annealing, which reduces the forward voltage drop. The diodes have low typical reverse
leakage current which reduces conduction losses, ensuring high system efficiency when
supplying light loads. 

Unlike ultrafast diodes, the third-generation SiC Schottky diodes have almost no recovery
tail, which further improves efficiency. The reverse recovery times are nearly temperature-
independent, enabling operation at higher temperatures up to 175 °C without shifts in
power efficiency caused by switching losses. 

The VS-3C 650 V diodes are notable for high reliability, illustrated by the stringent testing
performed by Vishay: higher-temperature reverse bias testing lasting 2,000 hours, and
temperature cycling testing for 2,000 cycles.

FEATURES
Forward voltage drop as low as
1.46 V
Capacitive charge as low as 12 nC 
Reverse leakage current as low as
1.3 µA 
175°C maximum junction
temperature.

APPLICATIONS
Mobile network infrastructure 
Fixed network infrastructure 
Home appliances
Server power supplies
Notebook and desktop PC power
supplies
Energy generation and exploration
systems 
Energy distribution and
management 
Energy storage systems 
Industrial equipment 

Motor drives 
Power tools

 BUY NOW
 

 DATASHEET
 

 DATASHEET #2

 SAMPLES

https://www.futureelectronics.com/search/?text=VS-3C
https://www.vishay.com/docs/97040/vs-3c12et07t-m3.pdf
https://www.vishay.com/docs/97187/vs-3c20cp12l-m3.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%201&product=Vishay%20VS-3C%20650%20V%20merged%20PIN%20SiC%20Schottky%20diode


New low-cost, low-power 32-bit MCU
streamlines BoM in display-based applications

The STM32U083 line microcontrollers from STMicroelectronics integrate multiple
functions alongside an Arm® Cortex®-M0+ 32-bit RISC core, including an LCD controller,

generous memory capacity, and a broad range of analog peripherals.

The latest in the STM32U0 series from STMicroelectronics, the STM32U083 line, is an
energy-saving and cost-effective microcontroller which consumes up to 50% less power
than previous generations of MCUs.

ST has achieved this breakthrough in power efficiency in the STM32U083 MCU through a
combination of state-of-the-art design techniques and an advanced manufacturing process.
These include extremely low static power consumption in standby mode, and superior
wake-up performance, enabling the MCU to spend more time in power-saving sleep modes
to minimize average energy demand.

The STM32U083 line is based on an Arm Cortex-M0+ 32-bit RISC core operating at a
frequency of up to 56 MHz, backed by generous memory capacity: 256 kbytes of Flash
memory, and a 40 kbyte SRAM with hardware parity check.

Integration is a strong feature of the STM32U083 line. The MCU includes up to 21 capacitive
sensing channels, plus an integrated LCD controller which can drive 8 x 48 or 4 x 52
segment displays via an internal step-up converter. Applications with an LCD, such as
meters, thermostats, smart retail labels, access control panels, and factory automation
equipment, can take advantage of this to streamline the bill-of-materials (BoM). 

The integration continues with the provision of analogue and communications peripherals.
The STM32U083 MCU includes a 12-bit ADC, a 12-bit DAC, two embedded rail-to-rail
analogue comparators, one operational amplifier, and a low-power real-time clock. The on-
board timers include one general-purpose 32-bit timer, one 16-bit PWM timer dedicated to
motor control, three general-purpose 16-bit timers, and three 16-bit low-power timers.

FEATURES
On-chip system oscillator 
Security functions:

128-/256-bit key AES encryption
hardware acceleration
True random number generator
Secure boot
Password-based regression
Five passive anti-tamper pins

20 communications interfaces
including USB 2.0
Eight package options

APPLICATIONS
Industrial equipment: 

Smart door locks
Thermostats
Heat cost allocators
Smoke detectors
Security cameras

Medical equipment:
Insulin pumps
Glucose meters

Smart meters
Consumer devices:

Activity trackers
Headphones

FREE DEV BOARD
Discovery kit provides reference

hardware platform for Cortex-M0+-
based STM32U083 MCU.

Orderable Part Number
STM32U083C-DK

APPLY HERE NOW

 BUY NOW
 

 INFORMATION
 

 DATASHEET

 SAMPLES

https://www.my-boardclub.com/boards/stm32u083c-dk/#apply
https://www.futureelectronics.com/search?text=STM32U083
https://www.st.com/resource/en/flyer/flstm32u0.pdf
https://www.st.com/resource/en/datasheet/stm32u083cc.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%201&product=STMicroelectronics%20STM32U083%20low-cost,%20low-power%2032-bit%20MCU
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678 96:;<=>?8@A BCDE 96:FGCD8H8GICDJFGK FK L KFJMH8 NLGOLM8 P7FG7 GDE?FJ8K LHH I78
M8J8CFG 8E?8QQ8Q KDBIPLC8 GDENDJ8JIK C8R>FC8Q ID Q8S8HDN LJ LNNHFGLIFDJ DJ 96:;<@A
K8CF8K EFGCDGDJICDHH8CKT
678 NLGOLM8 FJGH>Q8K I78 96:;<=>?8 7LCQPLC8 L?KICLGIFDJ HLU8C VWXYZ LJQ HDP[HLU8C
LNNHFGLIFDJ NCDMCLEEFJM FJI8CBLG8K VX\]KZ^ L GDJKFKI8JI K8I DB EFQQH8PLC8 GDENDJ8JIK
K>G7 LK I78 X_>C8` C8LH[IFE8 DN8CLIFJM KUKI8E Va6b9Z^ @9c^ LJQ 96:;< ID>G7[K8JKFJM
HF?CLCUT XHH 8E?8QQ8Q KDBIPLC8 >IFHFIF8K LC8 K>NNHF8Q PFI7 8dLENH8K C>JJFJM DJ 96:;<
?DLCQKT
678 96:;<=>?8 WXY 8JK>C8K I78 MC8LI8KI NDKKF?H8 NDCIL?FHFIU LGCDKK :=@K FJ I78 96:;<
NDCIBDHFD^ P7FH8 I78 HDP[HLU8C X\]K ELO8 >N L BLKI^ HFM7IP8FM7I C8KD>CG8 P7FG7 FK >K8B>H BDC
8E?8QQ8Q 8dN8CIK^ LK FI FK GHDK8C ID I78 7LCQPLC8 I7LJ I78 WXY FKT WXY LJQ HDP[HLU8C X\]K
GLJ ?8 >K8Q KFE>HILJ8D>KHU^ PFI7 L B8P C8KICFGIFDJKT
678 96:;<=>?8@A NLGOLM8 FK NLCI DB I78 96:;<=>?8 KDBIPLC8 K8I^ P7FG7 NCDSFQ8K GDQ8 ID
K>NNDCI I78 P7DH8 96:;< ;<[?FI :=@ NDCIBDHFDT 96:;<=>?8 FJGH>Q8K 96:;<=>?8:e^ L
MCLN7FGLH KDBIPLC8 GDJBFM>CLIFDJ IDDH P7FG7 8JL?H8K Q8S8HDN8CK ID M8J8CLI8 = FJFIFLHF_LIFDJ
GDQ8 >KFJM MCLN7FGLH PF_LCQKT
678 NLGOLM8 FK LSLFHL?H8 DJ BC88^ >K8C[BCF8JQHU HFG8JK8 I8CEKT 96 K>NNHF8K L BCLE8PDCO BDC
>NQLIFJM I78 96:;<=>?8@A^ LJQ NCDSFQ8K JDIFBFGLIFDJK ID >K8CK P78J L J8P C8H8LK8 FK
LSLFHL?H8T

FEATURES
fghi jklm nop qgri lmr
lsstuqljugm ivlwstix
yizitgsir um qgwstulmqi {ujk
f|}~� ��np�n ��uritumix
f�ir�qh�sjg xiq�huj� ��mqjugmltuj�
�f}|} �utix
}�ssghjx ��qtig rizitgswimj
�glhrx

APPLICATIONS
|mr�xjhult i��uswimj�
}wlhj rggh tgq�x
�kihwgxjljx
�ilj qgxj lttgqljghx
}wg�i rijiqjghx
}iq�huj� qlwihlx
firuqlt i��uswimj�
|mx�tum s�wsx
�t�qgxi wijihx
}wlhj wijihx
�gmx�wih rizuqix�
�qjuzuj� jhlq�ihx
�ilrskgmix
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https://www.my-boardclub.com/boards/stm32u083c-dk/#apply
https://www.st.com/resource/en/brochure/brstm32cube.pdf
https://www.st.com/resource/en/data_brief/stm32cubeu0.pdf
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FEATURES
YZ[ \ ]^_`ab ^_cd_c `b]e]cfgab
YZY \ ]egh ^_cd_c `b]e]cfgab
iZj k lfmel_l _gnb`op^qcfrb
q^ah^_c cs`b]s^qn

APPLICATIONS
tgn_]c`efq bu_edlbgc
vbgb`fq bqbac`eafq bu_edlbgc
wddqefgab]
x_eqnegr a^gc`^q ]y]cbl]
zfcf abgcb`]
{gb`ry ]c^`frb ]y]cbl]
|bgb}f~qb bgb`ry bu_edlbgc
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https://www.futureelectronics.com/search/?text=IX434
https://cdn1-originals.webdamdb.com/12956_152424380?cache=1710784682&response-content-disposition=inline;filename=IX4341.pdf&response-content-type=application/pdf&Policy=eyJTdGF0ZW1lbnQiOlt7IlJlc291cmNlIjoiaHR0cCo6Ly9jZG4xLW9yaWdpbmFscy53ZWJkYW1kYi5jb20vMTI5NTZfMTUyNDI0MzgwP2NhY2hlPTE3MTA3ODQ2ODImcmVzcG9uc2UtY29udGVudC1kaXNwb3NpdGlvbj1pbmxpbmU7ZmlsZW5hbWU9SVg0MzQxLnBkZiZyZXNwb25zZS1jb250ZW50LXR5cGU9YXBwbGljYXRpb24vcGRmIiwiQ29uZGl0aW9uIjp7IkRhdGVMZXNzVGhhbiI6eyJBV1M6RXBvY2hUaW1lIjoyMTQ3NDE0NDAwfX19XX0_&Signature=gsL-5Sxprp-rcc9Rhl3~XkcpyHoA4KMomh16smwMEAg~saIdN8M8Zszu47rlxP3cixahpTGlcTPX0k70McWtoz1BZbhsdXnAkrR7Lfedr1nekQXRwSawFzkjkVe1Cv1K5wh9N9jZyN7wULjNPI-QuroWKAao5ojT3WDE6kLkN2aSwMOobuT14UFmn9MAopCnZM8I66qa45nUNW5qhVwIKT4NJgDV4FyCCv0NKHXg-USApjyg31BJSyFGKzIf9ZfzbGH1lZVc9oHcH3cUQ4bYfwwcr9N9SiOhv~1eFhbOF3lRRf3q-tOzj0QFqnKaleBgPmT6enS8hv6W6nLcGw7eHA__&Key-Pair-Id=APKAI2ASI2IOLRFF2RHA
https://cdn1-originals.webdamdb.com/12956_152425257?cache=1710784675&response-content-disposition=inline;filename=IX4342.pdf&response-content-type=application/pdf&Policy=eyJTdGF0ZW1lbnQiOlt7IlJlc291cmNlIjoiaHR0cCo6Ly9jZG4xLW9yaWdpbmFscy53ZWJkYW1kYi5jb20vMTI5NTZfMTUyNDI1MjU3P2NhY2hlPTE3MTA3ODQ2NzUmcmVzcG9uc2UtY29udGVudC1kaXNwb3NpdGlvbj1pbmxpbmU7ZmlsZW5hbWU9SVg0MzQyLnBkZiZyZXNwb25zZS1jb250ZW50LXR5cGU9YXBwbGljYXRpb24vcGRmIiwiQ29uZGl0aW9uIjp7IkRhdGVMZXNzVGhhbiI6eyJBV1M6RXBvY2hUaW1lIjoyMTQ3NDE0NDAwfX19XX0_&Signature=QxAUEpW6PLQdOOAPe8qLWvmAveFGb7fNLvtX9sLSJGy7h4ckzxqY-NdIwlBofO9lYB-crj0M~9DE5uYZbk4dfrCh3gsUrSNRwkGHO8nWhzCxEyksY88heHzbH7fIAtunacHGa5vf2Wyu-PkdOopiX9HoOnQ6M6KPjga-9wyn9b7QSUQaZUSQK4KwVcwR-XzRAajFptbOPaIXOSiynyMAOANS482mbcYGn1vjINAuCjv8OE7fsnXShM4VBA5wrPyfID5qb9lbWZVsi~SOT3nCmVMsHl6GlZs~oweP7hLlAppg4WvSBBmPg8vVLyz0h3H0m02PrGUFZWEr~4U3KTpDNg__&Key-Pair-Id=APKAI2ASI2IOLRFF2RHA
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%201&product=Littelfuse%20IX434x%20low-side%20MOSFET%20gate%20drivers
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https://www.futureelectronics.com/search/?text=IMBG40R0
https://www.infineon.com/dgdl/Infineon-IMBG40R015M2H-DataSheet-v02_00-EN.pdf?fileId=8ac78c8c8eeb092c018f5801017032f3
https://www.infineon.com/dgdl/Infineon-IMBG40R036M2H-DataSheet-v02_00-EN.pdf?fileId=8ac78c8c8eeb092c018f580a577f3344
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%202&product=Infineon%20IMBG40R0xx%20SiC%20MOSFET%20discretes
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https://www.futureelectronics.com/search/?text=STPSC20H12G2
https://www.st.com/resource/en/datasheet/stpsc20h12g2-tr.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%202&product=STMicroelectronics%20STPSC20H12G2-TR%201200%20V,%2020%20A,%20silicon%20carbide%20power%20Schottky%20diode


Automotive capacitors provide long lifetime at
high temperature

The new ZUU conductive polymer hybrid aluminum capacitors from Panasonic Industry
feature high ripple-current handling capability combined with high capacitance and low

ESR values.

The new ZUU series of conductive polymer hybrid aluminum electrolytic capacitors from
Panasonic Industry offer highly attractive specifications for automotive applications
operating in demanding conditions. 

The AEC-Q200-qualified ZUU series features high maximum ripple-current handling
capability of 6.1 Arms, a 60% increase over the previous best Panasonic offering in its
ZS series, at 125°C and 135°C. Capacitance values up to 1,000 μF mark an 80% increase
over the Panasonic ZU series offering, while ESR is just 8 mΩ. The ZUU also provides high
reliability, with endurance rated at 4,000 hours at both 125°C and 135°C.

These technical improvements make the surface-mount ZUU series polymer hybrid
capacitors ideal for use in under-the-hood automotive applications such as pumps, electric
power steering, cooling fans, high-current dc-dc converters, and advanced driver assistance
systems. More widely, the ZUU capacitors are suitable for the inverter power supply in
industrial applications, and on the dc side of both inverter and rectifier circuits in general
power supplies.

FEATURES
10 mm diameter
Two length options: 12.8 mm or
16.8 mm
Voltage rating options: 25 V, 50 V,
63 V
Operating-temperature range: -
55°C to 135°C 
Vibration-proof variants available

APPLICATIONS
Automotive systems
Telecoms equipment 
Base stations 
Industrial equipment 
Robotics 
Power supplies

 BUY NOW
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https://www.futureelectronics.com/search?text=EEHZU&q=EEHZU:relevance:category:aluminum-organic-polymer&selectedTab=products&selectedParentCategory=aluminum-organic-polymer
https://mediap.industry.panasonic.eu/assets/custom-upload/Components/Capacitors/Hybrid%20capacitors/Fighting%20card_Hybrid%20Capacitor_ZUU.pdf
https://mediap.industry.panasonic.eu/assets/imported/industrial.panasonic.com/cdbs/www-data/pdf/RDD0000/ast-ind-280898.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%202&product=Panasonic%20Industry%20ZUU%20series%20hybrid%20capacitors


Entry-level MCUs offer best-in-class power
consumption

The Renesas RA0 series of microcontrollers provides an entry point into 32-bit
processing, with essential functions and very low power, cost and size.

The Renesas RA0 series microcontrollers are based on a 32 MHz Arm® Cortex®-M23 CPU,
providing the lowest overall power consumption in the general-purpose 32-bit MCU
market.

The RA0 MCUs consume 84.3 μA/MHz of current in active mode, and just 0.82 mA in sleep
mode. In addition, Renesas offers a software standby mode in these MCUs which reduces
power consumption by a further 99% to a minuscule 0.2 µA. This is coupled with a high-
speed on-chip oscillator (HOCO) for fast wake-up to active mode. 

The first group of MCUs in the RA0 Series are the RA0E1. These MCUs have a feature set
which is optimized for cost-sensitive applications. The RA0E1 MCUs offer a wide operating-
voltage range of 1.6 V to 5.5 V, saving designers the need to add a level shifter or regulator
in 5 V systems. These MCUs also integrate timers, serial communications, analogue
capability, safety functions and human-machine interface features. This high level of
integration helps OEMs to reduce component count and cut bill-of-materials cost. 

The RA0E1 MCUs include important diagnostic safety functions, as well as an IEC 60730 self-
test library. Security features include a true random number generator, and AES libraries
with encryption functions for IoT applications. In addition, the HOCO maintains high
frequency stability of ±1.0% across a temperature range from -40°C to 105°C. This wide
temperature range enables designers to avoid costly and time-consuming trimming, even
after the reflow process.

The RA0E1 MCUs are supplied in a wide range of package options, including a tiny 3 mm x 3
mm, 16-lead QFN.

As with all RA family MCUs, the RA0E1 Group MCUs are supported by the Renesas Flexible
Software Package (FSP). The FSP enables faster application development by providing all
the infrastructure software needed, including multiple real-time operating systems (RTOS),
a board support package, peripheral drivers, middleware, connectivity, networking, and
security stacks as well as reference software to build complex AI, motor control and cloud
solutions. The FSP allows designers to integrate legacy code and the choice of RTOS, thus
providing full flexibility in application development. The FSP also eases migration of designs
from the RA0E1 to larger RA family MCUs.

FEATURES
Memory:

Up to 64 kbytes integrated code
Flash
12 kbytes of SRAM

Analogue peripherals:
12-bit ADC
Temperature sensor
Internal reference voltage

Serial interface options: 
UART, SPI and I2C

APPLICATIONS
IoT devices
Industrial automation and sensors
Consumer products
Home appliances
Building automation
Medical and healthcare devices
Wearable devices

FREE DEV BOARD
Fast prototyping board for entry-level

RA0E1 MCUs.

Orderable Part Number
RTK7FPA0E1S00001BJ

APPLY HERE NOW
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https://www.my-boardclub.com/boards/rtk7fpa0e1s00001bj/#apply
https://www.futureelectronics.com/search?text=R7FA0E1&q=R7FA0E1:relevance:category:32-bit&selectedTab=products&selectedParentCategory=32-bit
https://www.renesas.com/en/document/bro/renesas-ra-family-brochure?r=25525311
https://www.renesas.com/en/document/dst/ra0e1-group-datasheet?r=25525311
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-v%20&product=Renesas%20RA0E1%2032%20MHz%20M23%20ultra%20low-power%20MCU
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https://www.vishay.com/docs/92494/sihr080n60e.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%202&product=Vishay%20SiHR080N60E%20E%20series%20power%20MOSFET


New power converter topologies extend the
efficiency and reliability of IGBTs

Power-system designers have long used IGBTs in a half-bridge topology in applications
such as solar inverters and motor drives. Recent experience shows that I- and T-type

topologies can offer important advantages over the half-bridge. 

The half-bridge converter is one of the most popular topologies in power electronics, especially in uninterruptible power supplies
(UPS), solar inverters, and motor drives. 

Fig. 1: The operating modes of a half-bridge circuit 

The half-bridge output voltage depends on the switching state and current polarity, shown in Figure 1. If an inductive load draws
positive current, Ig>0, it will flow through T1 and supply energy to the load, Vg. On the contrary, if the load current, Ig, is negative, the
current flows back through D1 and returns energy to the dc source. 

Similarly, if T4 is on, which happens when T1 is off, a voltage equal to half of the bus voltage is applied to the load, and the current
decreases. If Ig is positive, the current flows through D4, returning energy to the bus source.

In so-called four-quadrant operation, different aspects of an IGBT’s characteristics are stressed, as shown in Figure 2:

Saturation voltage in inverter mode
Forward voltage in rectifier mode
Turn-on energy and turn-off energy in reactive modes

Fig. 2: A half-bridge circuit’s four-quadrant operation

Power at the time intervals 4 and 2 is negative. This negative power is called reactive power. Reactive power is common in motor drives
and other applications, and it increases the apparent power of a converter. A converter must be able to accommodate this element of
total power to properly drive a reactive load. 

Power line networks in most countries have not been upgraded to support the increased number of solar inverters. As a consequence,
during peak daylight time, while solar generators feed the line, there is likely to be an over-voltage at sub-nodes. Hence all new solar
inverters have to be able to absorb the over-voltage through the generation of reactive power. 

 

Factors affecting IGBTs in motor drives and solar inverters

The main characteristics of a motor drive application using a half-bridge topology are: 

No current ripple is observed at high inductive loads
Turn-on energy is generally higher than turn-off energy due to high reverse-recovery current
Low switching frequency ends with high conduction loss
Always hard switching

By contrast, the main characteristics of inverters suitable for solar and UPS applications are:

Current ripple is up to 30% higher than in drive applications
IGBT turn-on and forward diode turn-off occur at a lower current than for the same IGBT at turn-off and the forward diode at turn-
on 
Turn-off energy is more important
Over-voltage at turn-off is higher due to the high turn-off current.

 

Emerging topologies for high-power conversion

The classical half-bridge in these types of applications has some limitations:

A standard half-bridge converter produces only two levels of output voltage
High transient voltages stress passive and active components
High transient voltages produce high switching loss
High transient voltages make it more difficult to drive an IGBT’s gate
The voltage pattern produces higher ripple current
High transient voltages produce higher EMI
The half-bridge cannot work with a high-voltage bus
Series connection of devices leads to implementation complexities
High switching losses
Thermal balancing is difficult to achieve
High filtering requirement

 

To overcome these limitations, new topologies with multi-voltage levels have been developed for use in power electronics. The most
common structures are the so-called I-type, shown in Figure 3, and T-type converters, shown in Figure 4. These topologies can operate
at higher bus voltages than the half-bridge. Due to the availability of more output states, the voltages across filter components are
lower, and result in much lower filter losses and a smaller filter. 

Fig. 3: I-type converter

Even switching losses fall significantly, while conduction losses go up slightly, a benefit in higher-frequency applications. These
topologies implement unipolar switching by connecting to the neutral point during the off cycles. 

Fig. 4: T-type converter

It is worth mentioning that alongside the numerous advantages, these multi-level topologies present some difficulties, such as:

Capacitor voltage balancing, addressed by active control
Loss distribution imbalance under certain operating conditions
Dependence on modulation index/duty ratio
More complicated to control 
Better optimization techniques are needed

 

Advances in semiconductors and control technologies are enabling the use of these converter types in mid- to low-power applications
consuming less than 10 kW. In fact, each of the I- and T-type topologies has its own advantages and disadvantages depending on
operating conditions: the T-type shines at lower frequencies, and has lower switching losses than the half-bridge. The I-type offers
better performance at high frequencies.

Semiconductor improvements might shift the balance of benefits and drawbacks between the I- and T-type topologies. In general, it is
true that three-level inverters help to improve efficiency and increase operating frequency. In rectifier mode, the T-type is better for
mid-frequencies while the I-type offers better high-frequency operation and better thermal balance. 

One of the main disadvantages of both lies in the more complex control circuitry and the need for more semiconductor components,
though not necessarily a larger silicon area. 

 

Conclusion

Despite the fact that IGBTs have been in the market for a long time, this technology is still very well suited to high-voltage and high-
current applications. The use of IGBTs is growing not only in classical applications, but also in new ones. This is because new
technologies are able to switch up to 100 kHz. Hence, it is important to better understand the application requirements and choose
the right set of IGBT trade-offs. 

Figure 5 shows how a given IGBT can produce a different pattern of losses in different topologies operating at the same frequency. 

Fig. 5: Distribution of losses for the same IGBT operating in a Vienna topology (top left), half-bridge (top right), and full-bridge (bottom)

Even in the same topology, the pattern can vary with the operating point. Figure 6 shows the pattern of losses in a T−type topology for
the outer and the inner IGBT in inverter, A and B, and rectifier, C and D, modes.

Fig. 6: Distribution of losses for the same IGBT operating in a T-type inverter in the outer (left) and inner (right) position in inverter and
rectifier modes

Understanding the system requirements and implementing accurate measurement systems are important to the development of
reliable designs using IGBTs. It is even more important when operating at the very high efficiencies enabled by modern IGBTs and
topologies. This means that adequate analysis and measurement time invested during the design phase can support the selection of
the right IGBT for the application.
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Compact power module provides isolated gate
bias voltage to power switches

Part of a broad portfolio of gate-drive modules, the RECOM R9C1T18/R isolated dc-dc
converter module’s programmable output is compatible with all types of power switch,

including the latest wide bandgap semiconductor devices. 

RECOM supplies a broad range of dc-dc converters for providing an isolated gate bias
voltage to IGBTs, silicon MOSFETs, silicon carbide (SiC) MOSFETs and gallium nitride (GaN)
power transistors. 

This RECOM portfolio includes the 1.5 W R9C1T18/R power module in a 36-pin SSOP
surface-mount package which has a footprint of 7.5 mm x 12.83 mm. The module operates
over an input-voltage range of 8.5 V to 18 V dc. The asymmetrical output voltages are
programmable in a range from ±2.5 V to ±15.5 V.

The module offers superior reliability, even when operating in harsh, high-power and high-
frequency switching environments. The ultra-low isolation capacitance of less than 3.5 pF
ensures minimal noise propagation across the isolation barrier. 

While the R9C1T18/R’s +15.5 V/-2.5 V capability is particularly well suited to driving the gate
of SiC MOSFETs, the broad RECOM portfolio also includes other power modules with a +7
V/-3 V output capability for GaN transistors.

FEATURES
5 kV ac/1 min reinforced isolation
1.4 kV dc working voltage
High dV/dt immunity 
Operating-temperature range: -
40°C to 120°C
Three-year warranty

APPLICATIONS
Industrial and factory automation
equipment
Building and home automation 
Energy equipment
Telecoms and network equipment 
Transport infrastructure
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https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%203&product=RECOM%20R9C1T18/R-R%201.5%20W%20isolated%20dc-dc%20converter
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R``d^_RP^VST\ RQG RaR^dRfdG ]^PF aRQ^VgT V`P^VST UVQ PFG ]^Sb^Sc QRP^Vh XYIZ[ RdTV

Tg``d^GT PFG HiIJKLMNO PQRSTUVQWGQT UVQ RgPVWVP^aG R``d^_RP^VSTh

jkl mnopl qolrstuvwrp xwywpwuv uz {|}q~ k�p wvstuxnrlx skl m}}������ pltwlp uz p��rl�
p�ywv� wpuo�swuv st�vpzut�ltp zut ou��yuos��l �u�lt ruvyltpwuv rwtrnwsp� jkl vl� z��wo� �opu
wvronxlp skl m�}������ st�vpzut�ltp zut �nsu�uswyl ���owr�swuvp� �kwrk k�yl �j|�
���tuy�o�
jkl pntz�rl��unvs st�vpzut�lt�p ru���rs xw�lvpwuvp� �nps ���� �� � ���� �� � ��� ���
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FEATURES
Þm ßà á�â
} ã� xufgb i`abu
}lä iå tvqje dhihdfehjdb

APPLICATIONS
�bebufjr
æqe`o`efgb t�tebot
�jxqteufhw b�qfiobje
�`� xbgfdbt
�bhuh�wb xbgfdbt
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https://www.futureelectronics.com/search?text=-12R-TR
https://www.ecsxtal.com/store/pdf/ECX-12R.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%203&product=ECS%20Inc%20ECX-12R%20compact%20tuning%20fork%20crystal%20


Automotive-grade 1,200 V SiC MOSFET saves
space in EV chargers and motors

The SCT025W120G3-4AG MOSFET from STMicroelectronics, one of the world’s largest
manufacturers of SiC devices, enables faster switching, lowers losses and improves

thermal management in automotive and industrial applications.

The SCT025W120G3-4AG, part of the third generation of silicon carbide (SiC) MOSFETs from
STMicroelectronics, combines very low on-resistance over the entire temperature range
with low capacitances and high switching performance. Use of the SCT025W120G3-4AG
enables power-system designers to increase the application’s operating frequency, raise
energy efficiency, and reduce system size and weight compared to systems based on
conventional silicon MOSFETs.

SiC MOSFETs also have a higher voltage rating relative to their die size compared to silicon
alternatives, making the technology an excellent choice for electric vehicles (EVs) and EV
rapid chargers.

The high-frequency switching capability of the SCT025W120G3-4AG enables the use of
smaller passive components, producing more compact and lightweight designs for the
electrical equipment in vehicles.

The packages in which ST supplies its third-generation SiC MOSFETs offer innovative design
features, such as specially placed cooling tabs that simplify connection to base-plates and
heat spreaders in EV applications.

FEATURES
AEC-Q101 qualified
Very fast and robust intrinsic body
diode
27 mΩ on-resistance 
56 A maximum continuous drain
current
Source sensing pin for increased
efficiency
200°C maximum junction
temperature

APPLICATIONS
Electric vehicles:

Main traction inverters
On-board chargers 
Dc-dc converters

 BUY NOW
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https://www.futureelectronics.com/search?text=SCT025W120G3-4AG
https://www.st.com/resource/en/flyer/flgen3sicev.pdf
https://www.st.com/resource/en/datasheet/sct025w120g3-4ag.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%204&product=STMicroelectronics%20SCT025W120G3-4AG%20automotive-grade%20SiC%20power%20MOSFET


Transformer modules with reinforced
insulation ideal for energy storage applications
The new HXE20xxHL series from YAGEO is available with support for a range of working

voltages up to 1.5 kV, for use in high-voltage battery and energy storage systems and
emergency back-up power supplies.

The new HXE20xxHL series from the Pulse Electronics division of YAGEO are surface-mount,
reinforced-insulation transformer modules. 

The transformer modules provide safety isolation and protection on communication links
which control and monitor renewable energy storage systems exposed to hazardous high
working voltages. The new modules feature a 1:1 tapped transformer and integral choke
which give excellent signal conditioning and EMI performance. 

The transformers’ reinforced insulation complies with the requirements of the EC/EN/UL
62368-1 standard at four working voltages: 500 V, 800 V, 1,000 V, and 1,500 V dc. The
HXE20xxHL modules also provide three levels of input-output isolation:

4,300 V dc
5,000 V dc
6,000 V dc 

 

Insulation resistance is 400 MΩ over the operating-temperature range of -40°C to 125°C. 

The high isolation and insulation ratings make these transformer modules ideal for use in
demanding outdoor applications for battery stacks which provide energy storage or a back-
up energy supply in remote or residential locations. 

The surface-mount modules have a compact footprint, but provide high creepage distance
of more than 15 mm. The modules are matched to popular chipsets that perform cell
monitoring and control, and battery monitoring control. This means that the HXE20xxHL
can be used to isolate the daisy-chain communication links between battery monitoring
controllers and cell monitoring controllers. 

As well as supporting energy storage applications, these transformers can also be used in
marine and aviation applications in which communication links for battery management
need digital separation from the high-voltage battery stacks and circuits.

FEATURES
Excellent electrical performance
up to 4 MHz

<1 dB insertion loss
>20 dB return loss

Auto-wound ferrite core
Supports automated assembly
processes

APPLICATIONS
Grid-level energy storage systems
Remote energy generation back-
up supplies
Emergency battery stacks
Residential energy storage
systems
Wall- or floor-mount battery packs
Marine and aviation battery
management systems

 DATASHEET
 

 SAMPLES

https://productfinder.pulseelectronics.com/api/open/part-attachments/datasheet/hxe2010hl
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%204&product=YAGEO%20HXE20xxHL%20reinforced%20ESS%20transformer
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Hirose has introduced the DF��  !"#! $% &#'&()$*!" *#"!(+$(,$-". /$00!/+$" 1 *&#/& $%%!"
the reliabilit2 "!34#"!. ,2 #0.4 +"#-5 !34#)6!0+7 80 -  #0'5!()$ #+#$0 /$0%#'4"-+#$0 *#+& -0
AWG 9: /"#6) /$0+-/+ -0. /-,5!1 +&! ;<�� /$00!/+$" /-0 &-0.5! /4""!0+ $% 4) +$ =: >7
The DF��  !"#! /$0 # + $% /-,5!(6$40+!. %-/#0' /"#6)  $/?!+ -0. ,$-".(6$40+!.
vertical and right(-0'5! 6-5! &!-.!" 7 @-0!5(6$40+!. #0(5#0! A!" #$0 -"! -5 $ -A-#5-,5! %$"
cable(+$(/-,5! /$00!/+#$0 7 > "$,4 + #0+!"0-5 *-55!.  +"4/+4"! )"$+!/+ +&! &!-.!" /$0+-/+ 1
preventing short circuits between adjacent contacts7 80 -..#+#$01 +&! /$00!/+$" /-0
withstand a high voltage of �7B ?C %$" $0! 6#04+!7
The robust lock provides a tactile sensation and an audible click when mated7 D&# /$0%#"6 
that the connector is full2 !0'-'!.1 '4-"-0+!!#0' /$6)5!+! !5!/+"#/-5 -0. 6!/&-0#/-5
connection7 D&! 5$/? # $0 +&! /!0+!" $% +&! &$4 #0' +$ -A$#. 40!A!0 5$/?#0' -0. /-,5!
entanglement1 - /$66$0 )"$,5!6 #0  #.!(5$/?  2 +!6 7 D&! /!0+!" 5$/? -5 $ 6!-0 +&-+
multiple connectors can be mounted close together side(,2( #.!7
E!2#0' $)+#$0 )"!A!0+ #0/$""!/+ #0 !"+#$0 $% +&! 6-+#0' /$00!/+$" *&!0 645+#)5!
connectors are used7 F4#5+(#0 '4#.! )$ + !0 4"! -//4"-+! /$00!/+$" )$ #+#$0#0' -0.
orientation on the board7
The DF22 series is part of the EnerBee product family.

FEATURES
GHIJ KK LMNOPLO QROLS
TUKVWX MY LMNOPLOZ[ \ OM ]
Rated^LUXXWNO XPN_W[ \] ` OM ab `
\cbbb d PLefL XPOWf gMhOP_W
ab KPORN_ LiLhWZ
Terminations compatible with
AWG \b OM \j kRXW
lQWXPORN_^OWKQWXPOUXW XPN_W[ ^
]]mn OM o]mn

APPLICATIONS
Industrial equipment
Robots
pWfRLPh fWgRLWZ
Smart meters
Servers
qrs hR_SORN_

 BUY tuv
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https://www.futureelectronics.com/search/?text=DF22-
https://www.hirose.com/en/product/document?clcode=&productname=&series=DF22&documenttype=Catalog&lang=en&documentid=D31682_en
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%204&product=Hirose%20DF22%20high-current%20wire-to-board%20connectors
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T±² ³´µ¶·³¸ ¹º»»²¹¼º½¾ ¿½ºÀ Á· Âº»»²¹¼ÃÄÃ¼Å Æ½ºÄÃÇ² ¹ÈÉÊ²Ë¼ºËÉºÈ½Ç ¹º»»²¹¼Ãº»¾ Ã» ±È½¾±
²»ÄÃ½º»À²»¼¾Ì
·»ÄÃ½º»À²»¼ÈÊÊÅ ¾²ÈÊ²Ç ÍÆ ¼º ÎµÏÐÑ ¿º½ Æ½º¼²¹¼Ãº» ¿½ºÀ ÇÍ¾¼Ò ÓÈ¼²½ È»Ç ¾Æ½ÈÅÒ ¼±²¾²
¹º»»²¹¼º½¾ È½² ÈÄÈÃÊÈÉÊ² Ã» ¹ÈÉÊ² ÆÊÍÔ¾ È»Ç µÂÕ ±²ÈÇ²½¾ Ó±Ã¹± ÓÃ¼±¾¼È»Ç ²Ö¼½²À²
¼²ÀÆ²½È¼Í½²¾ È»Ç ÀºÃ¾¼Í½²Ì Á±² ¹º»»²¹¼º½¾ È½² ¾ÍÃ¼ÈÉÊ² ¿º½ ±ÃÔ±Ë¼²ÀÆ²½È¼Í½² Í»Ç²½Ë¼±²Ë
±ººÇ ÈÆÆÊÃ¹È¼Ãº»¾Ì
T±² Æ½²ËÈ¾¾²ÀÉÊ²Ç ½²¹²Æ¼È¹Ê² ±ºÍ¾Ã»Ô ¹º»»²¹¼º½ ¿²È¼Í½²¾ ÉÍÃÊ¼ËÃ» ¹º»¼È¹¼ ¾²ÈÊÃ»Ô ¼º
²ÊÃÀÃ»È¼² ¼±² »²²Ç ¿º½ Ã»ÇÃÄÃÇÍÈÊ ÓÃ½²Ë¾²ÈÊÃ»Ô Ô½ºÀÀ²¼¾Ò Ó±ÃÊ² È» Ã»¼²Ô½ÈÊ Ã»¼²½¿È¹ÃÈÊ ¾²ÈÊ
Æ½º¼²¹¼¾ ÀÈ¼²Ç ¹º»»²¹¼º½¾Ì
T±² ³´µ¶·³¸ ¹º»»²¹¼º½¾ ²»ÈÉÊ² ÀÈ»Í¿È¹¼Í½²½¾ ¼º ÀÃ»ÃÀÃ×² ÀÃ¾ÀÈ¼Ã»Ô È»Ç
ÀÃ¾ÃÇ²»¼Ã¿Ã¹È¼Ãº» ÉÅ Æ½ºÄÃÇÃ»Ô ÄÈ½ÃºÍ¾ ¹º»»²¹¼º½ ¹ºÊº½¾ È»Ç À²¹±È»Ã¹ÈÊ ÆºÊÈ½Ã×²Ç Ø²ÅÃ»Ô¾Ì
TE Connectivity, TE and TE Connectivity (logo) are trademarks.

FEATURES
ÙÚÛÜÝÞßàáâ ãßÞä ãßåâ æßçâæ èåÚÛ
éê ëìí ÞÚ îï ëìí
ÙðååâñÞ åÝÞßñòæó

éô ë ãßÞä òÚáõ öÚñÞÝöÞæ
÷ ë ãßÞä Þßñ öÚñÞÝöÞæ

OÜâåÝÞßñòøÞâÛÜâåÝÞðåâ åÝñòâæó
-ïùúÙ ÞÚ éîûúÙ ãßÞä òÚáõ
öÚñÞÝöÞæ
-ïùúÙ ÞÚ éùûúÙ ãßÞä Þßñ öÚñÞÝöÞæ

îûù ü Ýö ýÚáÞÝòâ åÝÞßñò
TÚÚáøáâææ àÝöþæäâááæ èÚå åâõðöâõ
ãßåâ æÞåÝßñ Ýñõ âÝæÿ ÝææâÛàáÿ

APPLICATIONS
ÙÚÛÛâåößÝá ýâäßöáâæ
OèèøäßòäãÝÿ ýâäßöáâæ
�ñâåòÿ òâñâåÝÞßÚñ Ýñõ æÞÚåÝòâ
â�ðßÜÛâñÞ
MÝåßñâ â�ðßÜÛâñÞ
ÙÚñæÞåðöÞßÚñ â�ðßÜÛâñÞ
�ÚåþáßèÞ Þåðöþæ
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https://www.futureelectronics.com/search/?text=AMPSEAL
https://www.te.com/content/dam/te-com/documents/industrial-and-commercial-transportation/global/ict-ampseal-cat-a4-en.pdf
https://www.te.com/commerce/DocumentDelivery/DDEController?Action=showdoc&DocId=Specification+Or+Standard%7F108-2184%7FB%7Fpdf%7FEnglish%7FENG_SS_108-2184_B.pdf%7FN-A
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%204&product=TE%20Connectivity%20AMPSEAL%20sealed%20high-current%20connectors


New wireless MCU eases development of
smaller, more efficient smart Bluetooth

devices
The STMicroelectronics STM32WB09 line Bluetooth® wireless microcontrollers support

the latest Bluetooth Low Energy 5.4 specification, enabling designers to implement
advanced features such as real-time location finding and indoor positioning.

The STM32WB09 line from STMicroelectronics are Bluetooth wireless microcontrollers
which enable the next generation of better, smaller short-range wireless connectivity
devices to extend battery run-time. 

Complying with the latest Bluetooth v5.4 specification, the STM32WB09 opens up the
opportunity for designers to make smarter products such as wireless beacons and devices
which can calculate their location indoors with centimeter accuracy. The chip supports
advanced Bluetooth capabilities including direction finding for accurate position detection,
thereby enabling applications such as real-time location, indoor positioning, item finding,
and asset tracking.

This new MCU puts all the processing power and Bluetooth radio-frequency technology
needed in a single chip. The STM32WB09 line is supplied with a Bluetooth v5.4 protocol
stack, as well as free PC-based design tools, essential software and sample code to
accelerate application development. The chip is based on an Arm® Cortex®-M0+ MCU core
– backed by 512 kbytes of Flash memory and 64 kbytes of RAM, which hosts the application,
while the ST state-of-the-art radio manages the Bluetooth wireless connection.

While providing generous on-chip memory, ST has prioritized features that make the
biggest difference in the target applications. These include support for power-control
options in the Bluetooth radio, and the ability to fine-tune the RF output power in 1 dBm
steps. This tuning optimizes battery life and system reliability, and ensures coexistence with
other nearby wireless devices.

FEATURES
RF performance:

Up to -104 dBm sensitivity 
+8 dBm output power
4.9 mA peak Transmit current 
3.6 mA peak Receive current 

Integrated balun and crystal
Works with 2-layer PCB

APPLICATIONS
Industrial equipment
Smart home
IoT devices
Remote controls
Wearable devices
Wireless sensors
Warehouse inventory
management systems
Smart meters
Disposable medical sensors
Access control equipment

FREE DEV BOARD
Bluetooth Low Energy evaluation board
demonstrates low-power operation of

STM32WB09 line.

Orderable Part Number
NUCLEO-WB09KE

APPLY HERE NOW

 BUY NOW
 

 INFORMATION
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 SAMPLES

https://www.my-boardclub.com/boards/nucleo-wb09ke/#apply
https://www.futureelectronics.com/search/?text=STM32WB09
https://www.st.com/resource/en/product_presentation/microcontrollers-stm32wb0-series-product-overview.pdf
https://www.st.com/resource/en/datasheet/stm32wb09te.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%204&product=STMicroelectronics%20STM32WB09%20BLE%20wireless%20MCU


Embedded software accelerates development
of Bluetooth Low Energy applications

The STM32CubeWB0 embedded software package from STMicroelectronics includes low-
level utilities and interfaces, middleware, a protocol stack and operating system to

enable the developer to start working with ST wireless MCUs quickly and easily.

The STM32CubeWB0 from STMicroelectronics is a single package which combines all the
generic embedded software components required to develop an application on STM32WB0
series Bluetooth® wireless microcontrollers.

The package includes the STM32Cube hardware abstraction layer (HAL) and low-layer
application programming interfaces, a consistent set of middleware components such as a
certified Bluetooth Low Energy v5.4 protocol stack, a FreeRTOS™ operating system kernel,
and FatFS generic file system module.

On top of this, the STM32CubeWB0 includes demonstrations of the MCU’s 2.4 GHz radio,
showing how advanced features such as low-power manager integration and over-the-air
firmware upgrades operate.

The STM32CubeWB0 package is part of the STM32Cube software set, which provides code
to support the whole of the STM32 32-bit MCU portfolio. STM32Cube includes
STM32CubeMX, a graphical software configuration tool which enables developers to
generate C initialization code using graphical wizards.

The package is available on free, user-friendly license terms. ST supplies a framework for
updating the STM32CubeWB0, and provides notifications to users when a new release is
available.

FEATURES
Bluetooth Low Energy application
code
2.4 GHz radio driver
CMSIS files
Supports Nucleo development
boards

APPLICATIONS
Industrial equipment
Smart home
IoT devices
Remote controls
Wearable devices
Wireless sensors
Warehouse inventory
management systems
Smart meters
Disposable medical sensors
Access control equipment

FREE DEV BOARD
Bluetooth Low Energy evaluation board
demonstrates low-power operation of

STM32WB09 line.

Orderable Part Number
NUCLEO-WB09KE

APPLY HERE NOW

 DATASHEET

https://www.my-boardclub.com/boards/nucleo-wb09ke/#apply
https://www.st.com/resource/en/data_brief/stm32cubewb0.pdf
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NTUVTWXY ZY[ X\]W^_`aT_ ]ZT bcdefgghij Y ZXkZlVTWm^WnY\aT V^oTW nY\YkTnT\] pq
rstpqu oZXaZ aZYWkT[ Y []^WYkT TvTnT\] `[X\k T\TWkw ZYWxT[]T_ mW^n Y oX_T WY\kT ^m
YnyXT\] [^`WaT[ X\av`_X\k vXkZ]j Y ]TnVTWY]`WT kWY_XT\]j ^W zX\T]Xa T\TWkw{
|ZT bcdefgghi T\YyvT[ _T[Xk\TW[ ]^ WT]ZX\z ]ZT ^VTWY]X^\ ^m ]WY_X]X^\Yvvw yY]]TWwl
V^oTWT_ [w[]Tn[j yw TU]T\_X\k ]ZT vXmT ^m ]ZT yY]]TWw ^W yw YaZXTxX\k m`vv T\TWkw Y`]^\^nw{
|ZT stpq nYzT[ yY]]TWwlvT[[ _T[Xk\[ V^[[XyvT yTaY`[T ^m X][ a^v_l[]YW] mTY]`WTj oZXaZ
Yvv^o[ Y []^WYkT TvTnT\] [`aZ Y[ Y aYVYaX]^W ]^ a^vvTa] [nYvv Yn^`\][ ^m T\TWkwj [^ ]ZY] ]ZT
[w[]Tn aY\ V^oTW `V mW^n xTWw v^o T\TWkw vTxTv[{
Bw WTn^xX\k ^W vXnX]X\k ]ZT \TT_ m^W yY]]TWw WTVvYaTnT\]j ]ZX[ \To bTUVTWXY T\TWkw
ZYWxT[]X\k [^v`]X^\ T\YyvT[ ]ZT aWTY]X^\ ^m [`[]YX\YyvT Y\_ a^[]lTmmTa]XxT _TxXaT[{
|ZT bcdefgghi WT}`XWT[ \^ TU]TW\Yv X\_`a]^W{ |ZT stpq X\av`_T[ V^oTW nY\YkTnT\]
mTY]`WT[ [`aZ Y[ ^xTWlx^v]YkT VW^]Ta]X^\j v^olx^v]YkT _T]Ta]X^\ Y\_ ^xTWla`WWT\] VW^]Ta]X^\
]^ VW^]Ta] ]ZT []^WYkT TvTnT\]{ p\ Y__X]X^\j ]ZT bcdefgghi X\av`_T[ Y\ ~�� x^v]YkT
WTk`vY]^Wj Y\ p�q X\]TWmYaTj Y\_ Y i�h aZYWkX\k aXWa`X]j ZTvVX\k _T[Xk\TW[ ]^ aWTY]T n^WT
X\]TkWY]T_ [w[]Tn[ oX]Z Y WT_`aT_ yXvvl^mlnY]TWXYv[ a^[] Y\_ Y [XnVvTW y^YW_ vYw^`]{
HY\_vX\k Y oX_T X\V`]lV^oTW WY\kT ^m f� �� ]^ fgg n�j ]ZT bcdefgghi aY\ a^\xTW]
T\TWkw Y] Y\ TmmXaXT\aw ^m `V ]^ ���{ |ZT stpq X\av`_T[ Y\ ^\laZXV nYUXn`n V^oTW V^X\]
]WYazX\k rtss|u Yvk^WX]Zn m^W ^V]XnX�X\k T\TWkw ]WY\[mTW Y[ ]ZT ZYWxT[]T_ V^oTW Y\_
x^v]YkT X\V`] mv`a]`Y]T{ |ZX[ ZXkZlVTWm^WnY\aT Yvk^WX]Zn Y_YV][ ]^ ]ZT TU]TW\Yv
T\xXW^\nT\] TxTWw g{� [Ta^\_[{
|ZT bcdefgghi X[ [`VVvXT_ X\ Y ��lvTY_j � nn U � nn ��b VYazYkT{

FEATURES
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APPLICATIONS
W������� ¤���£��
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W������� ¦¢ ¤���£��
I�¤������� �������
A���� ���£§���
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https://assets.nexperia.com/documents/data-sheet/NEH7100.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%205&product=Nexperia%20NEH7100BU%20power%20management%20IC
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ÆÇ ÈÉÊ ÇÊË ÌÍÎÏÐÑÒÓ ÔÐÕÖ×ØÙÊÚÊ×ÈØÙÇÖ×Û ÉÜÛ ÖÇÈÊÝØÜÈÊÞ ÝÜÈÊ ÞØÖßÊØÛÓ àÙËÊØ ÕáÔâãÐÛÓ
äÙÙÈÛÈØÜà ÞÖÙÞÊÛÓ ÜÇÞ ÉÖÝÉåÛàÊÊÞ àØÙÈÊ×ÈÖÙÇ æçÇ×ÈÖÙÇÛ ÖÇ Ü ÛÖÇÝÚÊ àÜ×èÜÝÊÓ ØÊÞç×ÖÇÝ ÈÉÊ

äÙÜØÞ ÛàÜ×Ê Ù××çàÖÊÞ äé êÙÈÙØ ÞØÖßÊ ×ÖØ×çÖÈÛë

ìíîïðñòóôóðõñòöïð÷ øù÷ ôùúöðøóû õøó üýþÿí��� ù õøñóó��øù÷ó�òõòñ ûñï�óñ �øïðø
ïöõó�ñùõó÷ �ùõó ûñï�óñ÷ ùöû ÷ï	 ÿ�� 
 �ò�óñ î�ì�
í÷ �ïõø òö�ñó÷ï÷õùöðó ò� ���� � �òñ
÷ú�óñïòñ ù��ôïðùõïòö ó��ïðïóöð��
�ûóùô �òñ ù��ôïðùõïòö÷ ò�óñùõïö� ùõ ú� õò ÿ�� 
� õøó üýþÿí�� ùô÷ò ïöðôúûó÷ �óñò�ûñò�
�òòõ÷õñù� ûïòûó÷� �ïöï�ï�ïö� õøó öóóû �òñ ó	õóñöùô ðò��òöóöõ÷� ùöû òððú��ïö� ��� ôó÷÷
�òùñû ÷�ùðó õøùö ðò��ùñù�ôó ûï÷ðñóõó ûñï�óñ÷� íï�øõô� �ùõðøóû �ñò�ù�ùõïòö ûóôù�÷ ùõ �òõø
øï�ø� ùöû ôò��÷ïûó î�ì�
í÷ óôï�ïöùõó ð�ðôó ûï÷õòñõïòö� �ï�ïö� õøó ûó÷ï�öóñ �ôó	ï�ïôïõ� õò ÷óõ
ò�óñùõïö� �ñó�úóöðïó÷ õò ò�õï�ï�ó ñó÷�òö÷ó õï�ó ùöû �ò�óñ ó��ïðïóöð��
íøó üýþÿí�� ï÷ �ùð�óû �� ù ûóûïðùõóû ó�ùôúùõïòö �òùñû� õøó 

�üýþ�����ü�îü� �øïðø
óöù�ôó÷ óö�ïöóóñ÷ õò �úïð�ô� ó�ùôúùõó õøó �óñ�òñ�ùöðó ò� õøó üýþÿí�� ïö ù��ôïðùõïòö÷
ðòö÷ú�ïö� ú� õò ���ý� íøó �òùñû �óùõúñó÷ õøó üýþÿí�� ùöû ùö ìíî�� �
�ïðñòðòöõñòôôóñ� óöù�ôïö� �ïóôû�òñïóöõóû ðòöõñòô òñ ÷ï	�÷õó� ðòöõñòô ò� �óñ�ùöóöõ �ù�öóõ
÷�öðøñòöòú÷�òõòñ÷ !üîìî" ùöû �ñú÷øôó÷÷ ûð !#�þ$" �òõòñ÷�
%ï�ø��òôõù�ó�òõòñ ù��ôïðùõïòö÷ �óöó�ïõ �ñò� õøó üýþÿí�� ùññù� ò� �ñòõóðõïòö �úöðõïòö÷�
ì�ùñõ ÷øúõûò�ö ú÷ó÷ ù ðò��ùñùõòñ õò �ñò�ïûó �ù÷õ ò�óñ�ðúññóöõ �ñòõóðõïòö�ýøóö ù �ùúôõ ï÷
ûóõóðõóû� õøó òúõ�úõ ï÷ ï��óûïùõóô� õúñöóû ò��� ùöû õøó ÷ú�÷ó�úóöõ òúõ�úõ ûï÷ù�ôó õï�ó ðùö
�ó ÷óõ �� ðòööóðõïö� ù ðù�ùðïõòñ ùöû ùö ò�õïòöùô �úôô�ú� ñó÷ï÷õòñ õò ù ûóûïðùõóû �ïö� íøó
õúñö�ò�� ñó÷�òö÷ó ï÷ öòõ ù��óðõóû �� õøó÷ó ðò��òöóöõ÷� ÷ò �ñòûúðõ ûó�óôò�óñ÷ ðùö ÷óõ õøó
ò�õï�ùô ûï÷ù�ôó õï�ó õò óö÷úñó õøùõ õøó �ùúôõ ï÷ ñó÷òô�óû �úïð�ô� �øïôó ÷õïôô ï��ôó�óöõïö�
ï��óûïùõó õúñö�ò���
íøó üýþÿí�� øùöûôó÷ ù �ïûó ÷ú��ô���òôõù�ó ñùö�ó ò� & 
 õò �� 
� �øïôó $î�ì'íí��
ðò��ùõï�ôó ôò�ïð ïö�úõ÷ ûò�ö õò ��� 
 ÷ï��ôï�� ïöõóñ�ùðïö� �ïõø ù øò÷õ î$��

FEATURES
()*+ ,-. /01/+20.3 4-.35+6)78,13
7)9:)48
;-8357)9:0-1 ,-. .3,. 80<3
=4-980)-2
>3.09,83. ?-,@73 A0-
B4AA)582 9)<A,98 ,-. 20<A73
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APPLICATIONS
D,-2 ,-. A4<A2
E)<3 ,AA70,-932
;-.42850,7 ,AA70,-932
F3=50135,8)5 9)<A5322)52

GHII JIK LMNHJ
OPQRR STUSVRQU WXQRVQYTZ[ \ZQU] ^WR_`
`^ZUYW[ ]WXWRZ_PW[Y YTPW aZU aQ[` Q[]

_VP_`b
Orcdefghd ifej klmgde
nopiqrstuksivwi

xyyz{ |}~} ���
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https://www.my-boardclub.com/boards/evlpwd-fan-pump/#apply
https://www.futureelectronics.com/search?text=PWD5T60
https://www.st.com/resource/en/brochure/brochure_motor_control.pdf
https://www.st.com/resource/en/datasheet/pwd5t60.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%205&product=STMicroelectronics%20PWD5T60%20compact%20high-voltage%20three-phase%20power%20stage
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ª«¬ ­®¯°±² ­®³°±² ´µ¶ ­®·°± ¸¬¹º»¼»¬¸½ ¼¸¾¿ À»½«´Á ¾¼¼¬¸ «»Â«¬¸ ¹Ã¸¸¬µº ¸´º»µÂ½ º«´µ
¹¾¿Ä¬º»µÂ ¸¬¹º»¼»¬¸½ »µ ¹¾µÅ¬µº»¾µ´Æ Ä´¹Ç´Â¬½ º«´º «´Å¬ ´ È»ÂÂ¬¸ ¼¾¾ºÄ¸»µºÉ ®±¹¬ÆÆ¬µº

¬Æ¬¹º¸»¹´Æ ¹«´¸´¹º¬¸»½º»¹½ «¬ÆÄ º¾ »µ¹¸¬´½¬ ½Á½º¬¿ ¬¼¼»¹»¬µ¹ÁÉ

ÊËÌÍÎÏ ÌÐÑÑÒËÓÌ ÔÍÓ ËÕÖÐÌÔ×ÏØÌ ÙË×ÌÔ ÚÛÛ ÊÜ×ÎÔÓÖ ÌÔÎÕÖÎ×Ö ×ÓÝÔËÙËÓ×Ì ÔÞ ßÓ ÍÞÐÌÓÖ ËÕ Î ÒÞàÜ
Ñ×ÞÙËÒÓ áâãäåæÛç ÑÎÝèÎéÓ àËÔÍ àÓÔÔÎßÒÓ ÙÒÎÕèÌê
ëÍÓ æ ç ìíæÛîï ä ç ìíäÛî ÎÕÖ ð ç ìíðÛî ×ÓÝÔËÙËÓ×Ì ÝÞñßËÕÓ ÍËéÍ ÝÐ××ÓÕÔ ÖÓÕÌËÔÏ ÎÕÖ ÍËéÍ
ÓÙÙËÝËÓÕÝÏ ËÕ Î ÌñÎÒÒ ÎÕÖ òÓ×Ï ÒÞàÜÑ×ÞÙËÒÓ óÞàÓ× áâã ÑÎÝèÎéÓê ëÍÓ ×ÓÝÔËÙËÓ×Ì ÝÎÕ ßÓ ÐÌÓÖ ÙÞ×
ÑÞàÓ×ÜÒËÕÓ ÑÞÒÎ×ËÔÏ Ñ×ÞÔÓÝÔËÞÕ ÎÕÖ ×ÎËÒÜÔÞÜ×ÎËÒ Ñ×ÞÔÓÝÔËÞÕ ËÕ ÝÞÕÌÐñÓ×ï ËÕÖÐÌÔ×ËÎÒï ÎÕÖ
ÎÐÔÞñÞÔËòÓ ÎÑÑÒËÝÎÔËÞÕÌê íÎÝÍ ÞÙ ÔÍÓ ìíæÛîï ìíäÛî ÎÕÖ ìíðÛî ÌÓ×ËÓÌ ËÌ ÎòÎËÒÎßÒÓ ËÕ òÓ×ÌËÞÕÌ
àËÔÍ Î ÑÓÎè ×ÓÑÓÔËÔËòÓ ×ÓòÓ×ÌÓÜòÞÒÔÎéÓ ×ÎÔËÕé ÞÙ æÛÛ Êï ðÛÛ Êï ÎÕÖ ÚÛÛ Êê
ëÍÓ ÞÑÔËñËôÓÖ ÝÞÑÑÓ× ñÎÌÌ ÖÓÌËéÕ ÎÕÖ ÎÖòÎÕÝÓÖ ÖËÓ ÑÒÎÝÓñÓÕÔ ÔÓÝÍÕÞÒÞéÏ ÎÒÒÞà ÙÞ×
ÌÐÑÓ×ËÞ× ÔÍÓ×ñÎÒ ÑÓ×ÙÞ×ñÎÕÝÓ àÍËÝÍ ÓÕÎßÒÓÌ ÞÑÓ×ÎÔËÞÕ ÎÔ ÍËéÍÓ× ÝÐ××ÓÕÔ ×ÎÔËÕéÌ ÔÍÎÕ
ÝÞññÞÕÒÏ ÐÌÓÖ ÑÎÝèÎéÓÌ ÔÍÎÔ ÍÎòÓ Î ÒÎ×éÓ× ÙÞÞÔÑ×ËÕÔ ÎÕÖ ÍËéÍÓ× Ñ×ÞÙËÒÓï ÌÐÝÍ ÎÌ ÔÍÓ
ÝÞÕòÓÕÔËÞÕÎÒ ìõö ÷áøÜæùðççú ÎÕÖ ìõû ÷áøÜæùðçöú ÑÎÝèÎéÓÌê
ëÍÓ ×ÓÝÔËÙËÓ×Ì Î×Ó ÎòÎËÒÎßÒÓ ËÕ òÓ×ÌËÞÕÌ üÐÎÒËÙËÓÖ ÎÝÝÞ×ÖËÕé ÔÞ çíûÜýùÛù ÙÞ× ÐÌÓ ËÕ
ÎÐÔÞñÞÔËòÓ ÎÑÑÒËÝÎÔËÞÕÌê
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https://www.futureelectronics.com/search?text=SE%3F0&q=SE%3F0:relevance%3AmanufacturerName%3AVishay:category:standard-rectifiers&selectedTab=products&selectedSubCategory=standard-rectifiers&selectedParentCategory=diodes
https://www.vishay.com/docs/48849/ss31113576_standard_rectifiers_dfn3820a.pdf
https://www.vishay.com/docs/48925/ig33135030_rectifiers_tvs_dfn3820a.pdf
https://www.vishay.com/docs/87701/se20pab.pdf
https://www.vishay.com/docs/89955/se30afb.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%205&product=Vishay%20SE20x,%20SE30x,%20and%20SE40x%20standared%20rectifiers
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F?LHME?F?NCH LC DGOD C?F�?ELCME?H
� � ¨¦���� P�Q ¦�� P�£ � ��«������ ª��« ¢¬�¦�¦ �ªª�� ­��� ��«���¦�¬�� «�¦�¬��«���
���ª��«¦��� ¦� ¨�® ���� ���� ¦ §��¦� ��«���¦�¬�� �¦�­�° ¡¬��«�����©­�¦�� �������� �ª

� � P�Q ����¬��  ¦��¨� ¦ ®��� ��«���¦�¬�� �¦�­�°

´Í½È¼È ±È¾ ÊÈÍ»¹±²Ç ¼Óº ¿ÈÀÃÊÃ²¾ º¿ È¿¿º½ÇÈÉÊ²Ò ¾Í½¿È¹²ËÀºÍ»¼ RÁÂ ¼±²½ÀÃ¾¼º½¾ Ó±Ã¹±
perform precise temperature measurement at high temperaturesÌ
Á±²½ÀÈÊ Ç²¾ÃÔ» Ã¾ É²¹ºÀÃ»Ô È Àº½² ÃÀÆº½¼È»¼ ¿Í»¹¼Ãº» Ã» ²Ê²¹¼½º»Ã¹ ¾Å¾¼²À¾Ò È¾ Àº½²
functions are added to increasingly sophisticated consumerÒ ÀºÉÃÊ²Ò È»Ç ¹ºÀÆÍ¼Ã»Ô
devices and to vehiclesÒ Ã»¹½²È¾Ã»Ô ¼±² ÊºÈÇ º» ¹ºÀÆº»²»¼¾ ¾Í¹± È¾ ÀÃ¹½ºÆ½º¹²¾¾º½¾ È»Ç
electronic control units S·ÂT¾UÌ µ½²¹Ã¾² À²È¾Í½²À²»¼ È¼ ±ÃÔ± ¼²ÀÆ²½È¼Í½²¾ Ã¾ »ºÓ ½²VÍÃ½²Ç
to maintain high performance even when operating at high temperaturesÌ
Áº À²²¼ ¼±Ã¾ ½²VÍÃ½²À²»¼Ò ´Í½È¼È ±È¾ Ç²Ä²ÊºÆ²Ç Ã¼¾ ÊÈ¼²¾¼ RÂT È»Ç RÂµ ¼±²½ÀÃ¾¼º½¾Ò Ó±Ã¹±
offer substantial improvements in measurement error compared to competing devicesÌ
³Í¼ºÀº¼ÃÄ² ³·ÂËWXYYËVÍÈÊÃ¿Ã²Ç Ä²½¾Ãº»¾ º¿ ¼±² »²Ó RÂT ¼±²½ÀÃ¾¼º½¾ È½² ÈÄÈÃÊÈÉÊ² Ã» ZYY[
and ZÏY\ ¹È¾² ¾Ã×²¾Ì R²Ó RÂµ ¼±²½ÀÃ¾¼º½¾ ¿º½ Í¾² Ã» »º»ËÈÍ¼ºÀº¼ÃÄ² ÈÆÆÊÃ¹È¼Ãº»¾ È½²
available in Y]YX È»Ç YÏY^ ¹È¾² ¾Ã×²¾Ì RÂT ¼±²½ÀÃ¾¼º½¾ ¿º½ Í¾² Ã» »º»ËÈÍ¼ºÀº¼ÃÄ²
applications are available in ZYY[ È»Ç ZÏY\ ¹È¾² ¾Ã×²¾Ì

FEATURES
_Ü ÞÚ éùù þ` åâæßæÞÝñöâ ÝÞ îûúÙ
aÜâåÝÞßñòøÞâÛÜâåÝÞðåâ åÝñòâ
optionsó

ëðÞÚÛÚÞßýâó øûûúÙ ÞÚ éûùúÙ
bÚñøÝðÞÚÛÚÞßýâó øïùúÙ ÞÚ éîûúÙ
or øûûúÙ ÞÚ éîûúÙ

_cdö_c åâöÚòñßçâõ
�eöâááâñÞ æÚáõâåÝàßáßÞÿ
fÞÝàáâ ÜâåèÚåÛÝñöâ ÝöåÚææ Þäâ
temperature range

APPLICATIONS
ÙÚñæðÛâå õâýßöâæ
gñõðæÞåßÝá â�ðßÜÛâñÞ
hâõßöÝá õâýßöâæ
ëðÞÚÛÚÞßýâ æÿæÞâÛæ
iÚãâåÞåÝßñ
fÝèâÞÿ â�ðßÜÛâñÞ

 ��� ���
 

 	�
���
�	��
 

 �
�
�����

 �
�
����� jk
 

 �
�����

https://www.futureelectronics.com/search?text=NC%3F%3F&q=NC%3F%3F:relevance%3AmanufacturerName%3AMurata:category:thermistors&selectedTab=products&selectedParentCategory=thermistors
https://www.murata.com/en-eu/products/thermistor/ntc/overview/basic/about
https://www.murata.com/en-eu/api/pdfdownloadapi?cate=luNTCforTempeSenso&partno=NCU03XH103F60RL
https://www.murata.com/en-eu/api/pdfdownloadapi?cate=luNTCforTempeSenso&partno=NCP02WF104F05RH
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%205&product=Murata%20NCU%20or%20NCP%20negative%20temperature%20coefficient%20(NTC)%20thermistors
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£¤¥ ¥¦§¨¦©ª©«¬ ¬­¨¨®¯ª¬ «°ª £±²³ ¬ª´¯ª¬ ¦µ ¬­¨ª´¶·¨·¶¯«¦´¬ µ¦´ ª©ª´¸¹ ¬«¦´·¸ª
·¨¨®¯¶·«¯¦©¬ «°·« ´ªº­¯´ª °¯¸° ¶·¨·¶¯«·©¶ª ·©» ®¦¼ ½¾²¿
Àµµª´¯©¸ · ´·©¸ª ¦µ ¶·¨·¶¯«·©¶ª Á·®­ª¬ µ´¦§ Â¿Ã Ä «¦ ÅÂ ÄÆ ·©» · ´·«ª» Á¦®«·¸ª ¦µ Ç¿Å ÈÆ «°ª
£±²³ ¬­¨ª´¶·¨·¶¯«¦´¬ ¨´¦Á¯»ª ®¦©¸ ®¯µª ·©» ´ª®¯·É®ª ¨ª´µ¦´§·©¶ª ¯© «°ª ®·«ª¬« ¸ª©ª´·«¯¦©
¦µ ª©ª´¸¹ °·´Áª¬«¯©¸ ¬¹¬«ª§¬ ¦¨ª´·«¯©¸ ¦© ¨¦¼ª´ ¸ª©ª´·«ª» É¹ ¨°¦«¦Á¦®«·¯¶ ¶ª®®¬Æ
«°ª´§¦ª®ª¶«´¯¶ ¸ª©ª´·«¦´¬ ¦´ Ê¯©ª«¯¶ ª©ª´¸¹ ¸ª©ª´·«¦´¬¿ Ë°ª £±²³ ·´ª ·®¬¦ ¬­¯«·É®ª µ¦´ ­¬ª
·¬ · É·¶ÊÌ­¨ ¨¦¼ª´ ¬¦­´¶ªÆ ¦´ «¦ ¨´¦Á¯»ª ¨ª·Ê ¨¦¼ª´ ·¬¬¯¬«·©¶ª¿
£¤¥ °·¬ ·®¬¦ ¯©«´¦»­¶ª» «°ª £ÍÎ¾ ·©» £ÍÎË ¬ª´¯ª¬ ¦µ ¨¦¼ª´ ¯©»­¶«¦´¬ µ¦´ ª©ª´¸¹Ì´ª®·«ª»
·¨¨®¯¶·«¯¦©¬Æ ·¬ ¼ª®® ·¬ «°ª £ËÏ ¬ª´¯ª¬ ¦µ ÐÑ£ «´·©¬µ¦´§ª´¬ µ¦´ °¯¸°Ì¬¨ªª» ©ª«¼¦´Ê¯©¸ ·©»
«ª®ª¶¦§§­©¯¶·«¯¦© ·¨¨®¯¶·«¯¦©¬¿

FEATURES
ÒÓÔÕ Ö×ÖØÙ ØÚ�Ù
ÛÜÙÝÞßÚÔÕ ßÙàÜÙÝÞßáÝÙ ÝÞÔÕÙâ ã
äåæç ßÓ èéæç ÙêßÙÔëÞìØÙ ßÓ íéæç
îÚßï ðÓØßÞÕÙ ëÙÝÞßÚÔÕ

APPLICATIONS
ñÔÙÝÕ× ïÞÝðÙòßÚÔÕ
óÞÖôãáÜ ÜÓîÙÝ
õÙÞôãÜÓîÙÝ ÞòòÚòßÞÔÖÙ
öÙÔÙîÞìØÙ ÙÔÙÝÕ× ò×òßÙàò
÷ÔëáòßÝÚÞØ ÙøáÚÜàÙÔß

 ùúû üýþ
 

 ÿ�����ÿ

https://www.futureelectronics.com/c/passives/capacitors--super-caps/products?q=NIC+Components%3Arelevance%3AmanufacturerName%3ANIC+Components%3AinStockFlag%3Atrue&text=NIC+Components
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%205&product=NIC%20Components%20NDRW%20supercapacitors
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ABC DEFGHIGI JKLM LNOCMP PO Q BPRBSTUKKCNVW XUQYSTBQNNCY POLYQVCX Z[\A RQVC XKP]CK ^BPTB
LJJCKO PNVCKNQY RQY]QNPT POLYQVPLN JKLM VBC PN_UV VL CQTB LUV_UVW QNX JUNTVPLNQY POLYQVPLN
`CV^CCN VBC V^L LUV_UV TBQNNCYOa
ABC RQVC XKP]CK PO OU__YPCX PN V^L _QTbQRC ]QKPQNVOc VBC RQY]QNPT POLYQVPLN PV LJJCKO PO CPVBCK
IaG bd LK G bdKMO XC_CNXPNR LN VBC _QTbQRCa ABC _CQb LUV_UV TUKKCNV QYOL XC_CNXO LN VBC
TBLOCN _QTbQRCc CPVBCK efaG g LK ehaG ga
gTTC_VPNR OPRNQYO QNX Q `PQO ]LYVQRC PN Q KQNRC JKLM hah d VL Ii d LN VBC PN_UV OPXCW VBC
DEFGHIGI OU__YPCO U_ VL Q hI d `PQO ]LYVQRC LN VBC LUV_UV OPXCa ABC XKP]CK BQNXYCO
TLM_YCMCNVQKj PN_UVOW QNX _KL]PXCO OC_QKQVC _PNO JLK XPOQ`YC QNX XCQXSVPMC TLNVKLYW JLK
CQOPCK OjOVCM XCOPRNa
ABC DEFGHIGI OU__LKVO ]QKPLUO TLNJPRUKQVPLNO QNX TQN `C UOCX QO Q XUQY YL^SOPXCW Q XUQY
BPRBSOPXCW LK Q BQYJS`KPXRC XKP]CKa
kVBCK RQVC XKP]CKO PN VBC OQMC JQMPYjW VBC DEFGHIGh JLK OPYPTLN TQK`PXC lkmnoAOW QNX VBC
DEFGHIGG JLK Z[\AOW OBQKC OPMPYQK CYCTVKPTQY TBQKQTVCKPOVPTO VL VBC DEFGHIGIa
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https://www.my-boardclub.com/boards/ncd57252gevb/#apply
https://www.futureelectronics.com/search?text=NCD57252
https://www.onsemi.com/download/data-sheet/pdf/ncd57252-d.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%206&product=onsemi%20NCD57252%20isolated%20dual-channel%20IGBT%20gate%20driver
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https://www.futureelectronics.com/search?text=ahea
https://mediap.industry.panasonic.eu/assets/imported/industrial.panasonic.com/ac/cdn/e/control/relay/common/catalog/mech_eng_energym.pdf
https://mediap.industry.panasonic.eu/assets/imported/industrial.panasonic.com/ac/cdn/e/control/relay/power/catalog/mech_eng_hea.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%206&product=Panasonic%20Industry%20HE-A%20110%20A%20power%20relay
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ABC mA\�hi�I�I�SA� KCTVPJPCK JKLM mAlPTKLCYCTVKLNPTO LJJCKO TLNOPOVCNVYj KC_KLXUTP`YC
TBQKQTVCKPOVPTO QNX PO PNVKPNOPTQYYj KURRCXW MQbPNR PV PXCQY JLK BCQ]jSXUVj Q__YPTQVPLNO ^BPTB
TQYY JLK YLNRSVCKM KCYPQ`PYPVjW PNTYUXPNR QUVLMLVP]C _L^CK OjOVCMOa
ABQNbO VL VBC UYVKQSYL^ TLNXUTVPLN YLOOCOW VBC goES��i�S�UQYPJPCX mA\�hi�I�I�SA� PO
CO_CTPQYYj ^CYY OUPVCX VL UOC QO QN PN_UV `KPXRC XPLXC PN `QVVCKj TBQKRCKOa nLK^QKX ]LYVQRC
XKL_ PO ia�G d QV Q JLK^QKX TUKKCNV LJ hi g QNX Q �UNTVPLN VCM_CKQVUKC LJ �Gi�Ea
ABC KCTVPJPCK�O MQ�PMUM KC_CVPVP]C _CQb KC]CKOCS]LYVQRC ]QYUC LJ �WIii d PO RUQKQNVCCX
QTKLOO QN L_CKQVPNRSVCM_CKQVUKC KQNRC LJ S�i�E VL �HG�Ea

FEATURES
��z|v��x� |u�u|�u �x��u�
~�����v�q�y� �y}{zqx}
zu�tu|vzy|u
 ¡ � �v�q�y� v�u|vru �x|�v|�
{y||u}z
~¡ ¢� |u�u|�u �uvwvru {y||u}z
���� {vtv��u

APPLICATIONS
�yzx�xzq�u tx�u| ���zu��
��u{z|q{ �usq{�u x}��xv|� {sv|ru|�

 ÎÏÐ ÑÒÓ
 

 ÔÕÖÕ×ØÙÙÖ
 

 ×ÕÚÛÜÙ×

https://www.futureelectronics.com/search?text=STBR3012L2Y
https://www.st.com/resource/en/datasheet/stbr3012l2y-tr.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%206&product=STMicroelectronics%20STBR3012L2Y-TR%20automotive%20high-voltage%20rectifier
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https://bcove.video/46nFu32
https://www.futureelectronics.com/search?text=SRP1&q=SRP1:relevance:category:solid-state-relays&selectedTab=products&selectedParentCategory=solid-state-relays
https://cdn1-originals.webdamdb.com/12956_159382134?cache=1722017388&response-content-disposition=inline;filename=SRP1-CR-Series-Datasheet.pdf&response-content-type=application/pdf&Policy=eyJTdGF0ZW1lbnQiOlt7IlJlc291cmNlIjoiaHR0cCo6Ly9jZG4xLW9yaWdpbmFscy53ZWJkYW1kYi5jb20vMTI5NTZfMTU5MzgyMTM0P2NhY2hlPTE3MjIwMTczODgmcmVzcG9uc2UtY29udGVudC1kaXNwb3NpdGlvbj1pbmxpbmU7ZmlsZW5hbWU9U1JQMS1DUi1TZXJpZXMtRGF0YXNoZWV0LnBkZiZyZXNwb25zZS1jb250ZW50LXR5cGU9YXBwbGljYXRpb24vcGRmIiwiQ29uZGl0aW9uIjp7IkRhdGVMZXNzVGhhbiI6eyJBV1M6RXBvY2hUaW1lIjoyMTQ3NDE0NDAwfX19XX0_&Signature=m-zB5zz0X-JKf6LH7ozEc7Px~J0Zh4rA7lHnARdl907LSD0dyJBC4Sbk5az33x-h4FZ-zmGNKrmr8rXfksQOcMTGwAVLRxs3EAHY13FlKRJjqqEq2kSf0wCm9lNAlYVWeRPVDRmVTS-NkTr-tko-nVsBKB0brlgNfZoc6xGu5nsSRYBRQRbWu~C-As68m1RPQmy4J4fVNX072IFqQ3JILIv1-JEmU8zo9dfx6gYxenNnyD9j5P67Uh5~OTt1DhRtSPiHk5YW~-UOiBTOtunTbchSMGIPD7YAwtIQQj77zvThQXEVyit8WF7XvYiJwSEAZG0w8EE68IzwLpQ1mNS~Fw__&Key-Pair-Id=APKAI2ASI2IOLRFF2RHA
https://cdn1-originals.webdamdb.com/12956_159382136?cache=1721318310&response-content-disposition=inline;filename=SRP1-CB-Series-Datasheet.pdf&response-content-type=application/pdf&Policy=eyJTdGF0ZW1lbnQiOlt7IlJlc291cmNlIjoiaHR0cCo6Ly9jZG4xLW9yaWdpbmFscy53ZWJkYW1kYi5jb20vMTI5NTZfMTU5MzgyMTM2P2NhY2hlPTE3MjEzMTgzMTAmcmVzcG9uc2UtY29udGVudC1kaXNwb3NpdGlvbj1pbmxpbmU7ZmlsZW5hbWU9U1JQMS1DQi1TZXJpZXMtRGF0YXNoZWV0LnBkZiZyZXNwb25zZS1jb250ZW50LXR5cGU9YXBwbGljYXRpb24vcGRmIiwiQ29uZGl0aW9uIjp7IkRhdGVMZXNzVGhhbiI6eyJBV1M6RXBvY2hUaW1lIjoyMTQ3NDE0NDAwfX19XX0_&Signature=lGK13tjqhinrGADWdlL9WinOS7HN5zvCQ2n0w19hQiTbDyC4OOdUSyCjS9Ly00nL0ShRb2HqpPfMpZ9kkOQli~OF2QI~CO-Us3QUNjzeT62S5oyJqRdr8R3~cu9C3AUI6smJsM7HnxGUy7IXm3m2BbEq6iVXZyWKQPVXzP2gWZFsk2bxeVQ-j35nTVWtHiHKNRXEvtPfLhd54kE9au7T47wuRO1~qpHoLjSgzds3PWBx5gcYWwKdd252S1aG9QuO6ywwzSANin5ueRe~AvigtMkE~lEPmLeSjTWz7QROJCR6p-ab55MMBBnA-dKqJVKJNFe9822sadk2iLWZBwlucw__&Key-Pair-Id=APKAI2ASI2IOLRFF2RHA
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%206&product=Littelfuse%20SRP1%20industrial%20solid-state%20relays
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https://productfinder.pulseelectronics.com/api/open/part-attachments/datasheet/sa1-0505h_lf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-i%20Issue%206&product=YAGEO%20SA1%20series%201%20W%20dc-dc%20converter%20modules%20
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Asia Region Business Development Manager for Energy Innovation, Future Electronics
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ÜÝÞ ßàáÞâãäå áãåÞ àß æáàçåÝ èé åÝÞ ÝêëáàæÞé ßìÞí îãáïÞåð ãéë åÝÞ åáÞéëä ëáèñèéæ æáàçåÝ èé
ëÞîãéë ßàá ÞíÞâåáàíêäèä ÞòìèóîÞéå

ÜÝÞ ßÞãåìáÞä àß åÝÞ îãèé óàçÞá åàóàíàæèÞä ìäÞë èé ãâôëâ âàìóíÞë ãéë ëâôëâ âàìóíÞë
ÞíÞâåáàíêõÞáä

öÞç óáàëìâåä ãéë åÞâÝéàíàæèÞä ßáàî óàçÞá âàîóàéÞéå îãéìßãâåìáÞáä çÝèâÝ ãáÞ Þéã÷íèéæ
äì÷äåãéåèãí èîóáàñÞîÞéåä èé åÝÞ ÞßßèâèÞéâê ãéë âàäå àß éÞç ÞíÞâåáàíêõÞá óíãéåä
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Fig. 1: Typical hydrolyser plant configurations in ac-dc coupled settings. (Image credit: Infineon)
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Fig. 2: A thyristor-controlled B12C rectifier driven by a dedicated transformer. (Image credit: Littelfuse)
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Fig. 3: Topologies for conversion in hydrolyser dc-dc coupled conversion systems. (Image credit: Infineon)
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[1] Hydrogen Insights, at https://hydrogencouncil.com/wp-content/uploads/2024/09/Hydrogen-Insights-2024.pdf

[2] Hydrolysis process description from a Littelfuse white paper, ‘Fast-Charging Commercial Vehicles – A Megawatt Application Similar to
Electrolysis’, by Martin Schulz.
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