




Wireless chipsets combine Wi-Fi 6/6E and
Bluetooth Low Energy connectivity

The AIROC™ CYW5551x series chipsets from Infineon, which offer superior coverage
thanks to a large link budget and various range-extending features, support smart

control functions in lighting, building automation, and consumer devices.

The reliable, high-performance AIROC CYW5551x chipsets from Infineon combine Wi-Fi®
6/6E and Bluetooth® 6.0 wireless connectivity and a capable controller system. 

Offering best-in-class Wi-Fi performance, the AIROC CYW55513 also allows for sensors and
lights to be connected over a Bluetooth Low Energy link at very long range. This enables, for
instance, intelligent sensors to provide for smart control of lights when the host system
senses the presence or absence of people in a conference room, alongside conference
bridge functionality. 

The CYW5551x series chipsets provide up to 24 dBm of transmit power, and sensitivity
down to -101.5 dBm, while supporting Wi-Fi 6/6E range-improving features including long
guard intervals, a long OFDM symbol, and dual-carrier modulation. 

The CYW5551x chipsets are available for ordering by distribution customers as part of
integrated Wi-Fi/Bluetooth modules from Murata, Embedded Artists, Ezurio and u-blox. 

The high-performance LBEE5HY2FY-922 Type 2FY module from Murata is supplied in a very
small package which facilitates integration into size- and power-sensitive applications,
including industrial applications operating at temperatures up to 85°C. The Type 2FY
module is also available in an M.2 form factor from Embedded Artists, in the part numbers
EAR00511 or EAR00512. 

The Ezurio Sona™ IF513 module integrates a power amplifier and low-noise amplifier with a
1 x 1 MU-SISO antenna for reliable connectivity in harsh RF environments. The module is
supplied with a Linux Backports package for excellent compatibility with the Linux®
operating system. 

The u-blox MAYA-W3 module is available in versions with a PCB antenna, a u.fl connector,
or antenna pins. The surface-mount package has a footprint of just 10.4 mm x 14.3 mm. 

 

Three members of the CYW5551x family

This AIROC family of single-stream wireless transceivers consists of the tri-band 2.4 GHz/5
GHz/6 GHz CYW55513, the dual-band CYW55512, and the single-band CYW55511. All three
chips provide an IEEE 802.11ax-compliant Wi-Fi 6/6E media access controller, baseband and
radio, alongside a Bluetooth/Bluetooth Low Energy (LE) 6.0 radio sub-system.

Bluetooth system control is performed by a 192 MHz Arm® Cortex®-M33 processor. The
chips support Bluetooth Classic and Bluetooth LE functions running in hosted/controller
mode, or in the embedded mode in which the chip relieves the host processor of the
burden of running Bluetooth control functions. 

The CYW5551x supports various Bluetooth features including LE Audio, LE2 data transfers
at 2 Mbits/s, LE1 at 1 Mbit/s, Bluetooth Low Energy long-range (LR) mode, and periodic
advertising extensions.

 

FEATURES
Network offload power saving
features
WPA2 and WPA3 security
SDIO and GSPI Wi-Fi host
interfaces
UART and SDIO Bluetooth host
interfaces
39 GPIOs
Security features: 

Secure boot
Encryption
Authentication

APPLICATIONS
Smart home equipment
IoT and industrial IoT devices
IP cameras and video doorbells
Smart door locks
Appliances
Smart watches
Smart glasses
Sensors
Smart speakers
Smart lighting

 INFORMATION
 

 SAMPLES

https://www.infineon.com/assets/row/public/documents/30/45/infineon-airoc-tm-cyw55513-2-1-wi-fi-bluetooth-r-combo-product-brief-productbrief-en.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%201&product=Infineon%20AIROC%20CYW55513%20Wi-Fi%20and%20Bluetooth%20single-chip%20combo


Wireless module offers easy way to implement
Bluetooth connectivity

The STMicroelectronics STM32WBA5MMG, a complete multi-protocol system including
crystals and antenna, is supplied pre-certified, and is backed by a software package

including radio protocol stacks.

The STMicroelectronics STM32WBA5MMG is a complete 2.4 GHz wireless module which
supports the implementation of Bluetooth® Low Energy v5.4, Zigbee® 3.0 and OpenThread
connectivity in an embedded system design.

Based on the STM32WBA55UG wireless microcontroller, the module is supplied with
royalty-free RF protocol software, and is suitable for use by any developer, no matter the
level of their RF expertise and knowledge. The module incorporates the external
components required to implement a short-range wireless transceiver, including 32 MHz
and 32 kHz crystals and an integrated antenna. An external antenna option is also
available. 

The use of a module provides for accelerated time to market as the device can be
implemented in a simple, low-cost 2-layer PCB design. It is supplied with a comprehensive
set of certifications, including CE, FCC, ISED, MIC, RoHS and REACH. 

The module is suitable for low-power applications requiring Bluetooth Low Energy
connectivity. It also supports IEEE 802.15.4 radio signaling for Thread and Zigbee
networking, including in concurrent communication mode. 

The STM32WBA5MMG provides best-in-class RF performance thanks to its good receiver
sensitivity and high output signal power. Advanced security features protect both the
module and its data. 

Developers working with the STM32WBA5MMG can benefit from the STM32CubeWBA, a
free software package which includes a hardware abstraction layer, low-level application
programming interfaces, Arm® CMSIS support, a file system, real-time operating system, RF
protocol stacks, and code examples. 

The STM32WBA5MMG is supplied in a SiP-LGA76 package with a 12.5 mm x 8.0 mm
footprint.

FEATURES
Arm Cortex®-M33 CPU with
TrustZone execution environment
1 Mbyte Flash memory with error
correction code
128 kbytes of SRAM 

Includes 64 kbytes with parity
check

512 bytes of one-time
programmable memory
Power-supply range: 1.71 V to 3.6
V 
SMPS and ultra-low power modes
for longer battery run-time
Output power up to +10 dBm
programmable in 1 dB steps
Receive sensitivity:

-96 dBm for Bluetooth Low
Energy networking at 1 Mbit/s
-97.5 dBm for IEEE 802.15.4 at
250 kbits/s

Security features: 
Supports secure firmware
installation 
AES cryptographic accelerators
True random number generator
Flash read-out and hide
protection 
Tamper detection

APPLICATIONS
Smart thermostats
Tracking devices
Smart chargers
Headsets
Power tools
Smart meters
Building automation
Smart city equipment

FREE DEV BOARD
Connectivity expansion board for

Bluetooth wireless module.

Orderable Part Number
B-WBA5M-WPAN

APPLY HERE NOW

 INFORMATION
 

 DATASHEET
 

 SAMPLES

https://www.my-boardclub.com/boards/b-wba5m-wpan/#apply
https://www.st.com/resource/en/flyer/flstm32wba.pdf
https://www.st.com/resource/en/datasheet/stm32wba5mmg.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%201&product=STMicroelectronics%20STM32WBA5MMGH6TR%20BLE%20and%20IEEE%20802.15.4%20radio%20module


New connector range supports space-saving
single-pair Ethernet installations

The 6780 series of connectors from KYOCERA AVX provides a standards-compliant way to
produce single-pair Ethernet equipment, simplifying network architectures and lowering

bill-of-materials and installation costs.

The 6780 series of connectors from KYOCERA AVX helps industrial equipment
manufacturers to take advantage of the space- and cost-saving benefits of single-pair
Ethernet (SPE) equipment. 

In SPE, signals are transmitted over only one pair of twisted copper wires. In addition to
data transmission via Ethernet, SPE also enables the simultaneous supply of terminal
devices via the power over data line (PoDL) protocol. Previously, this required two pairs for
Fast Ethernet, with a maximum 100 Mbytes/s data rate, and four pairs for Gigabit Ethernet.

SPE equipment connected via the 6780 series connectors gives OEMs the benefits of space
and weight savings using less wire, and offers end users lower installation costs. The
simplified Ethernet connection also enables a continuous communications link from the
control computer to the sensor at data rates from 10 Mbits/s to 1 Gbit/s, and over a range
up to 1 km. By facilitating a transition to an all-Ethernet infrastructure, SPE equipment
enables the replacement of analog interfaces, bus systems and other proprietary field-level
systems. 

The 6780 series connectors comply with the IEC 63171-6 and IEEE 802.3 standards
governing SPE equipment.

FEATURES
Mounting styles:

IP20 plug: 2P-K
IP20 jack: 2J-L

Operating temperature up to 85°C
Cable sizes from 18 AWG to 26
AWG

APPLICATIONS
Robots
Industrial automation
Sensor and actuator networks
Control and monitoring cameras
Smart grid equipment
Traffic control systems
Transportation smart monitoring
equipment

 DATASHEET
 

 SAMPLES

https://datasheets.kyocera-avx.com/SPE_6780-000.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%201&product=KYOCERA%20AVX%206780-000%20industrial%20single-pair%20Ethernet%20connectors


New MPU ideal for HMI systems performing AI
acceleration and edge computing

The 64-bit RZ/G3E microprocessor, which integrates a quad-core CPU, a neural
processing unit (NPU), high-speed connectivity and advanced graphics, is capable of

running a human-machine interface (HMI) with a full HD display.

Renesas has announced the launch of its 64-bit RZ/G3E microprocessor, which provides the
computing, AI and graphics capabilities required in high-performance HMI applications. 

Featuring a quad-core Arm® Cortex®-A55 CPU running at up to 1.8 GHz as well as a Cortex-
M33 microcontroller core, the RZ/G3E combines high-performance edge computing with an
Arm Ethos™-U55 NPU for fast local AI inferencing. This architecture efficiently runs AI
applications such as image classification, object recognition, voice recognition and anomaly
detection while minimizing the load on the CPU. 

The MPU’s graphics capabilities include rendering smooth Full HD video at 60 frames/s on
two independent displays, via output interfaces including dual-link LVDS, MIPI-DSI, and
parallel RGB. A MIPI-CSI camera interface is also available for video input and sensing
applications.

The RZ/G3E is equipped with a range of high-speed communication interfaces which are
useful in edge devices. These include 2-lane PCI Express 3.0 at data rates up to 8 Gbits/s,
USB 3.2 Gen2 for fast 10 Gbits/s data transfers, and dual-channel Gigabit Ethernet for
seamless connectivity with cloud services, storage, and 5G modules.

 

Low power consumption in standby mode

The MPU includes advanced power management features. The RZ/G3E maintains sub-CPU
operation and peripheral functions while consuming only around 50 mW, and around 1
mW in deep standby mode. The device supports DRAM self-refresh mode to retain memory
data, enabling quick wake-up from deep standby for applications running on a Linux®

operating system.

Renesas also offers Verified Linux Package software based on the reliable Civil
Infrastructure Platform, with over 10 years of maintenance support. In addition, Linux BSP
Plus includes support for the latest LTS Linux kernel and the Yocto Project build
environment.

FEATURES
H.264/H.265 video codecs
1-channel memory controller for
LPDDR4-3200 or LPDDR4X-3200
DRAM with a 32-bit bus width
Operating-temperature range: -
40°C to 125°C
Package options: 

15mm2 529-pin FCBGA
21mm2 625-pin FCBGA

15 years product longevity

APPLICATIONS
Industrial HMIs
Industrial PCs
Multi-function printers
Medical HMIs
Smart retail equipment
Home security equipment 
Smart doorbells
Smart thermostats
EV chargers

FREE DEV BOARD
Evaluation board kit for 64-bit MPU with

AI accelerator.

Orderable Part Number
RZ/G3E-EVKIT

APPLY HERE NOW

 INFORMATION
 

 DATASHEET
 

 SAMPLES

https://www.my-boardclub.com/boards/rz-g3e-evkit/#apply
https://www.renesas.com/en/document/fly/renesas-rzg3e-group?r=25574493
https://www.renesas.com/en/document/dst/rzg3e-group-datasheet?r=25574493
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%201&product=Renesas%20RZ/G2E%20MPU%20with%20quad-core%20CPU
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FEATURES
bc d efgheie jkflm nopkfqr
shtrlkpu vowrtrx ytoe zfkkrtu
lrppj
{|}~��cc �tfxr � �ifphyhrx
�flm onrt~nopkfqr vtokrlkho�
��rtefp j�ikxow� vtokrlkho�
b ee g b ee ���~�� vflmfqr

APPLICATIONS
|prlkthl nr�hlpr zfkkrthrj
�fkkrtu r�rtqu jkotfqr jujkrej�
��xijkthfp
�rjhxr�khfp
�thx~prnrp

�r�rtfp~vitvojr zfkkrtu jkflmj
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https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%201&product=Monolithic%20Power%20Systems%20MPQ2645%205-cell%20battery%20active%20balancer
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ÇÈÈÉÊÊ ÈËÌÍÎËÏ ÉÌÐÑÎËÌÒÉÌÍÊ ÓÎÉ ÒËÎÉ ÈËÒÔÏÉÕ ÍÖÓÌ ÉÐÉÎ× ÊÔÓÌÌÑÌØ ÔÖÙÊÑÈÓÏ ÓÌÚ ÚÑØÑÍÓÏ ÚËÒÓÑÌÊ× ÒÛÏÍÑÔÏÉ ÈÎÉÚÉÌÍÑÓÏ ÍÉÈÖÌËÏËØÑÉÊ×
ÓÌÚ ÉÐËÏÐÑÌØ ÎÉØÛÏÓÍËÎÙ ÓÌÚ ÊÉÈÛÎÑÍÙ ÎÉÜÛÑÎÉÒÉÌÍÊÝ ÞËÚÓÙ× ßàáâ ÓÌÚ ÒËãÑÏÉ ÈÎÉÚÉÌÍÑÓÏ ÍÉÈÖÌËÏËØÑÉÊ ÊÛÈÖ ÓÊ äÏÛÉÍËËÍÖå LËæ çÌÉÎØÙ
ÌÉÍæËÎèÑÌØ ÓÌÚ éàê ÔÏÓÙ Ó ØÎËæÑÌØ ÎËÏÉ ÑÌ ÓÔÔÏÑÈÓÍÑËÌÊ ëËÎ ÛÊÉÎ ÓÛÍÖÉÌÍÑÈÓÍÑËÌ ÓÌÚ ÓÈÈÉÊÊ ÈËÌÍÎËÏ ëËÎ ãËÍÖ ÔÖÙÊÑÈÓÏ ÊÔÓÈÉÊ ÓÌÚ ÚÑØÑÍÓÏ
ÊÙÊÍÉÒÊÝ ÇÍ ÍÖÉ ÊÓÒÉ ÍÑÒÉ× ÍÖÉ ÑÌÚÛÊÍÎÙ ÖÓÊ ÊÉÉÌ ÓÌ ÉÕÔÏËÊÑËÌ ÑÌ ÈÎÉÚÉÌÍÑÓÏ ÍÙÔÉÊ ÓÌÚ ÈËÒÒÛÌÑÈÓÍÑËÌ ÔÎËÍËÈËÏÊ× ÈÎÉÓÍÑÌØ ÌÉæ
ÈÖÓÏÏÉÌØÉÊ ëËÎ ÑÌÍÉÎËÔÉÎÓãÑÏÑÍÙ× ÊÉÈÛÎÑÍÙ ÓÌÚ ÊÙÊÍÉÒ ÑÌÍÉØÎÓÍÑËÌÝ

TÖÑÊ ÒÉÓÌÊ ÍÖÓÍ ÍÖÉ ÈÖËÑÈÉ Ëë ßàáâ ÎÉÓÚÉÎ ÖÓÊ Ó ãÑØ ÑÒÔÓÈÍ ËÌ ÍÖÉ ÊÙÊÍÉÒìÊ ëÏÉÕÑãÑÏÑÍÙ ÓÌÚ ëÛÍÛÎÉíÎÉÓÚÑÌÉÊÊÝ ÞÖÑÊ ÊÑÕíÊÍÉÔ ØÛÑÚÉ ÊÖËæÊ
ÖËæ ÍË ÈÖËËÊÉ ÍÖÉ ãÉÊÍ ÍÙÔÉ Ëë ßàáâ ÎÉÓÚÉÎ ëËÎ ÓÌÙ ØÑÐÉÌ ÓÔÔÏÑÈÓÍÑËÌÝ

îï ðñòóôñ õöñ ÷øñ ùúøñ úôû øñù÷üóõý üñþ÷óüñÿñôõø
TÖÉ ëÑÎÊÍ ÊÍÉÔ ÑÌ ÈÖËËÊÑÌØ ÍÖÉ ÎÑØÖÍ ßàáâ ÎÉÓÚÉÎ ÑÊ ÛÌÚÉÎÊÍÓÌÚÑÌØ ÉÕÓÈÍÏÙ ÖËæ ÓÌÚ æÖÉÎÉ ÑÍ æÑÏÏ ãÉ ÛÊÉÚÝ �ÍÓÎÍ ãÙ ÑÚÉÌÍÑëÙÑÌØ ÍÖÉ
ÓÔÔÏÑÈÓÍÑËÌ� ç� ÈÖÓÎØÉÎÊ× ÊÉÈÛÎÉ ÔÎÑÌÍ ÒÓÌÓØÉÎÊ× ÐÉÌÚÑÌØ ÒÓÈÖÑÌÉÊ× ÔÖÙÊÑÈÓÏ ÓÈÈÉÊÊ ÈËÌÍÎËÏ ÓÌÚ ÊÑÌØÏÉ ÊÑØÌíËÌ ÊÙÊÍÉÒÊ ÉÓÈÖ ÔÎÉÊÉÌÍ
ÚÑëëÉÎÉÌÍ ÍÉÈÖÌÑÈÓÏ ÓÌÚ ÊÉÈÛÎÑÍÙ ÔÎËãÏÉÒÊÝ áÌ ÊËÒÉ ÈÓÊÉÊ× ÑÍ ÒÑØÖÍ ãÉ ÌÉÈÉÊÊÓÎÙ ÍË ÑÌÍÉØÎÓÍÉ ÒÛÏÍÑÔÏÉ ÛÊÉ ÈÓÊÉÊ ÓÈÎËÊÊ ÚÉÔÓÎÍÒÉÌÍÊ ËÎ
ëÓÈÑÏÑÍÑÉÊ× ËÎ ÉÐÉÌ ÍË ÒÉÎØÉ ÔÖÙÊÑÈÓÏ ÓÌÚ ÏËØÑÈÓÏ ÓÈÈÉÊÊ ÑÌÍË Ó ÛÌÑëÑÉÚ ÊËÏÛÍÑËÌÝ ÞÖÉ ÎÉÓÚÉÎ ÒÛÊÍ ãÉ ëÏÉÕÑãÏÉ ÉÌËÛØÖ ÍË ÊÛÔÔËÎÍ Ó ÎÓÌØÉ Ëë
ÈÎÉÚÉÌÍÑÓÏÊ ÓÌÚ ÊÙÊÍÉÒÊ ÍÖÎËÛØÖ Ó ÊÑÌØÏÉ ÚÉÐÑÈÉ× ÉÌÊÛÎÑÌØ ÈËÌÊÑÊÍÉÌÍ ÊÉÈÛÎÑÍÙ ÓÌÚ Ó ÊÉÓÒÏÉÊÊ ÛÊÉÎ ÉÕÔÉÎÑÉÌÈÉ ÓÈÎËÊÊ ÓÈÈÉÊÊ ÔËÑÌÍÊÝ
TÖÉ ËÔÉÎÓÍÑÌØ ÉÌÐÑÎËÌÒÉÌÍ ÓÌÚ ÍÖÉ ÏÉÐÉÏ Ëë ÓÈÈÉÊÊ ÈËÌÍÎËÏ ÌÉÉÚÉÚ ÓÏÊË ÖÓÐÉ ÓÌ ÑÒÔÓÈÍÝ Ç ÎÉÓÚÉÎ ÛÊÉÚ ëËÎ ãÓÊÑÈ ËëëÑÈÉ ÉÌÍÎÙ æÑÏÏ ÖÓÐÉ
ÚÑëëÉÎÉÌÍ ÎÉÜÛÑÎÉÒÉÌÍÊ ëÎËÒ ËÌÉ ÚÉÔÏËÙÉÚ ÑÌ Ó ÖÉÓÏÍÖÈÓÎÉ ëÓÈÑÏÑÍÙ× ÎÉÊÉÓÎÈÖ ÏÓãËÎÓÍËÎÙ ËÎ ÒÑÏÑÍÓÎÙ ãÓÊÉÝ �ÉÌÊÑÍÑÐÉ ÉÌÐÑÎËÌÒÉÌÍÊ ÒÓÙ
ÎÉÜÛÑÎÉ ÊÛÔÔËÎÍ ëËÎ ÓÚÐÓÌÈÉÚ ÉÌÈÎÙÔÍÑËÌ× ÊÉÈÛÎÉ ÈËÒÒÛÌÑÈÓÍÑËÌ ÔÎËÍËÈËÏÊ ËÎ ÒÛÏÍÑíëÓÈÍËÎ ÓÛÍÖÉÌÍÑÈÓÍÑËÌÝ

�ï ��ôøóûñü ñ�óøõóô� óôòüúøõü÷ùõ÷üñ úôû �ñ�úùý øýøõñÿø
TÖÉ ÌÉÕÍ ÊÍÉÔ ÑÊ ÍË ÓÊÊÉÊÊ ÍÖÉ ÈÛÎÎÉÌÍ ÑÌëÎÓÊÍÎÛÈÍÛÎÉÝ áÌ ÒÓÌÙ ÈÓÊÉÊ× ÍÖÉ ßàáâ ÎÉÓÚÉÎ ÌÉÉÚÊ ÍË ëÑÍ ÑÌÍË ÓÌ ÉÕÑÊÍÑÌØ ÉÈËÊÙÊÍÉÒ Ëë áâ ÈÓÎÚÊ×
ãÓÈèíÉÌÚ ÊËëÍæÓÎÉ× ÔÖÙÊÑÈÓÏ ÚÉÐÑÈÉÊ ÓÌÚ ÈËÒÒÛÌÑÈÓÍÑËÌ ÔÎËÍËÈËÏÊÝ ÞÖÉ ÌÉÉÚ ëËÎ ÈËÒÔÓÍÑãÑÏÑÍÙ æÑÍÖ ÍÖÑÊ ÏÉØÓÈÙ ÉÜÛÑÔÒÉÌÍ ÈÓÌ
ÊÛãÊÍÓÌÍÑÓÏÏÙ ÓëëÉÈÍ ãËÍÖ ÈËÊÍ ÓÌÚ ÑÒÔÏÉÒÉÌÍÓÍÑËÌ ÊÔÉÉÚÝ
LÉØÓÈÙ ÊÙÊÍÉÒÊ ÒÓÙ ÛÊÉ ÔÎËÍËÈËÏÊ ÊÛÈÖ ÓÊ	ÑÉØÓÌÚ ËÎ ß�í
�
× æÖÑÏÉ ÌÉæÉÎ ÊÙÊÍÉÒÊ ÎÉÏÙ ËÌ ÒËÚÉÎÌ ÑÌÍÉÎëÓÈÉÊ ÊÛÈÖ ÓÊ �ÔÉÌ
SÛÔÉÎÐÑÊÉÚ âÉÐÑÈÉ 
ÎËÍËÈËÏ ���â
� ËÎ ��äÝ ÞÖÉ ÎÑØÖÍ ßàáâ ÎÉÓÚÉÎ ÊÖËÛÏÚ ãÉ ÓãÏÉ ÍË ÑÌÍÉÎëÓÈÉ æÑÍÖ ÓÏÏ× ÉÊÔÉÈÑÓÏÏÙ ÑÌ ÒÑÕÉÚ ÉÌÐÑÎËÌÒÉÌÍÊ
ËÎ ÚÛÎÑÌØ ÔÖÓÊÉÚ ÛÔØÎÓÚÉÊÝ êÖËËÊÑÌØ Ó ÎÉÓÚÉÎ æÖÑÈÖ ãÎÑÚØÉÊ ËÏÚ ÓÌÚ ÌÉæ ÉÌÊÛÎÉÊ Ó ÊÒËËÍÖÉÎ ÛÔØÎÓÚÉ ÔÓÍÖ ÓÌÚ ÎÉÚÛÈÉÊ ÍÖÉ ÍËÍÓÏ
ÈËÊÍ Ëë ËæÌÉÎÊÖÑÔÝ
TÖÉ ÉÌØÑÌÉÉÎ ÊÖËÛÏÚ ÓÏÊË ÈËÌÊÑÚÉÎ ÍÖÉ ÜÛÉÊÍÑËÌ Ëë ÔÖÙÊÑÈÓÏ ÑÌÍÉØÎÓÍÑËÌ� æÑÏÏ ÍÖÉ ÎÉÓÚÉÎ ÌÉÉÚ ÍË ÒÓÍÈÖ Ó ÊÔÉÈÑëÑÈ ÊÑ�É ËÎ ÖËÛÊÑÌØ� âËÉÊ ÑÍ
ÌÉÉÚ ÍË ãÉ ÎÉÍÎËëÑÍÍÉÚ ÑÌÍË ÓÌ ÉÕÑÊÍÑÌØ ÚÉÐÑÈÉ ËÎ ÔÓÌÉÏ�

�ï �ö��øñ õöñ üó�öõ õñùöô����óñø
êÎÉÚÉÌÍÑÓÏ ÍÉÈÖÌËÏËØÙ ÑÊ ÉÐËÏÐÑÌØ ÜÛÑÈèÏÙ� ÎÉÓÚÉÎÊ ÒÛÊÍ ãÉ ÓãÏÉ ÍË ÊÛÔÔËÎÍ Ó æÑÚÉ ÎÓÌØÉ Ëë ëËÎÒÓÍÊ ÍË ÒÉÉÍ ÈÛÎÎÉÌÍ ÌÉÉÚÊ ÓÌÚ ÍË ÓÚÓÔÍ
ÍË æÖÓÍ ÈËÒÉÊ ÌÉÕÍÝ
Ç ÛÌÑÐÉÎÊÓÏ× ÍÉÈÖÌËÏËØÙíÓØÌËÊÍÑÈ ßàáâ ÎÉÓÚÉÎ ØÑÐÉÊ ÍÖÉ ëÏÉÕÑãÑÏÑÍÙ ÍË ãÎÑÚØÉ ÏÉØÓÈÙ ÊÙÊÍÉÒÊ× ÒÉÉÍ ÍËÚÓÙìÊ ÊÉÈÛÎÑÍÙ ÊÍÓÌÚÓÎÚÊ× ÓÌÚ
ÉÒãÎÓÈÉ ëÛÍÛÎÉ ÑÌÌËÐÓÍÑËÌÊ ÊÛÈÖ ÓÊ ÒËãÑÏÉ ÈÎÉÚÉÌÍÑÓÏÊÝ
TÖÉÎÉ ÓÎÉ ÐÓÎÑËÛÊ æÓÙÊ ÑÌ æÖÑÈÖ ÎÉÓÚÉÎ ÍÉÈÖÌËÏËØÙ ÖÓÊ ÉÐËÏÐÉÚ�
àÎËÒ �à ÍË �à ßàáâ� ÏÉØÓÈÙ �
� è�� ÏËæíëÎÉÜÛÉÌÈÙ ��à� ÈÎÉÚÉÌÍÑÓÏÊ ÓÎÉ ÊÍÑÏÏ ÊËÒÉÍÑÒÉÊ ÛÊÉÚ ÑÌ ÓÈÈÉÊÊ ÓÔÔÏÑÈÓÍÑËÌÊ× ãÛÍ ÍÖÉÙ ÚË ÌËÍ
ÊÛÔÔËÎÍ ÊÍÎËÌØ ÉÌÈÎÙÔÍÑËÌ× ÓÌÚ ÓÎÉ ÐÛÏÌÉÎÓãÏÉ ÍË ÈÏËÌÑÌØÝ�ËÊÍ ËÎØÓÌÑ�ÓÍÑËÌÊ ÖÓÐÉ ÒËÐÉÚ ÍË ÒËÚÉÎÌ ��Ý�� ��� ÖÑØÖíëÎÉÜÛÉÌÈÙ ��à�
ÈÓÎÚ ëËÎÒÓÍÊ ÊÛÈÖ ÓÊ ÍÖÉ�áàÇßçå âç�àÑÎÉå ÊÍÓÌÚÓÎÚ× æÖÑÈÖ ËëëÉÎ ÊÍÎËÌØÉÎ ÊÉÈÛÎÑÍÙ ëÉÓÍÛÎÉÊ ÓÌÚ ãÉÍÍÉÎ ÊÛÔÔËÎÍ ëËÎ ÎÉØÛÏÓÍËÎÙ
ÈËÒÔÏÑÓÌÈÉÝ
àÎËÒ ÔÖÙÊÑÈÓÏ ãÓÚØÉÊ ÍË ÒËãÑÏÉ ÈÎÉÚÉÌÍÑÓÏÊ�ÒËÎÉ ËÎØÓÌÑ�ÓÍÑËÌÊ ÓÎÉ ÒËÐÑÌØ ÍË ÒËãÑÏÉ ÓÈÈÉÊÊ ÊËÏÛÍÑËÌÊ ÛÊÑÌØ ÊÒÓÎÍÔÖËÌÉÊ ÓÌÚ
æÉÓÎÓãÏÉÊÝ äÏÛÉÍËËÍÖ �Ëæ çÌÉÎØÙ ÌÉÍæËÎèÑÌØ ÓÌÚ éàê ÍÉÈÖÌËÏËØÑÉÊ ÉÌÓãÏÉ ëÓÊÍ× ÈËÌÍÓÈÍÏÉÊÊ ÓÛÍÖÉÌÍÑÈÓÍÑËÌ æÖÑÈÖ ÉÌÖÓÌÈÉÊ ÛÊÉÎ
ÈËÌÐÉÌÑÉÌÈÉ æÑÍÖËÛÍ ÊÓÈÎÑëÑÈÑÌØ ÊÉÈÛÎÑÍÙÝ
àÎËÒ ØÉÌÉÎÑÈ ÒËãÑÏÉ ÊÛÔÔËÎÍ ÍË ÔÏÓÍëËÎÒíÌÓÍÑÐÉ ÑÌÍÉØÎÓÍÑËÌÊ� ÓÚÐÓÌÈÉÚ ÒËãÑÏÉ ÈÎÉÚÉÌÍÑÓÏÑÌØ ÔÏÓÍëËÎÒÊ× ÊÛÈÖ ÓÊ çÒÔÏËÙÉÉ äÓÚØÉ ÑÌ
ÇÔÔÏÉ	ÓÏÏÉÍ ÓÌÚ �ËËØÏÉ	ÓÏÏÉÍ× ÓÎÉ ÎÓÔÑÚÏÙ ãÉÑÌØ ÓÚËÔÍÉÚ ÑÌ ÉÌÍÉÎÔÎÑÊÉ ÓÌÚ ÑÌÊÍÑÍÛÍÑËÌÓÏ ÊÉÍÍÑÌØÊÝ ÞÖÉÊÉ ÎÉÜÛÑÎÉ ßàáâ ÎÉÓÚÉÎÊ ÍÖÓÍ
ÈÓÌ ÊÛÔÔËÎÍ ÒËãÑÏÉ æÓÏÏÉÍÊ ÌÓÍÑÐÉÏÙ× ÓÈÎËÊÊ ÚÉÐÑÈÉÊ ëËÎ ãËÍÖ Ñ�� ÓÌÚ ÇÌÚÎËÑÚ� ËÔÉÎÓÍÑÌØ ÉÌÐÑÎËÌÒÉÌÍÊÝ
SÍÓÌÚÓÎÚÊíãÓÊÉÚ ÈÎÉÚÉÌÍÑÓÏÊ� ÖÑØÖÏÙ ÊÉÈÛÎÉ× ÊÍÓÌÚÓÎÚÊíãÓÊÉÚ ÈÎÉÚÉÌÍÑÓÏÊ× ÊÛÈÖ ÓÊ 
ÛãÏÑÈ �ÉÙ �ÔÉÌ êÎÉÚÉÌÍÑÓÏ �
��ê�× ÓÎÉ ØÓÑÌÑÌØ
ÍÎÓÈÍÑËÌÝ ÞÖÉÊÉ ÈÎÉÚÉÌÍÑÓÏÊ ÊÛÔÔËÎÍ ãËÍÖ ÈÓÎÚÊ ÓÌÚ ÒËãÑÏÉ ÚÉÐÑÈÉÊ ËÐÉÎ éàê ËÎ äÏÛÉÍËËÍÖ ÌÉÍæËÎèÊ× ÓÌÚ ÛÊÉ ÓÊÙÒÒÉÍÎÑÈ
ÈÎÙÔÍËØÎÓÔÖÙ ÍË ÔÎËÐÑÚÉ ÊÍÎËÌØÉÎ ÊÉÈÛÎÑÍÙ ÓÌÚ ëÛÍÛÎÉíÔÎËËëÑÌØÝ

Ç ÛÌÑÐÉÎÊÓÏ ÎÉÓÚÉÎ ÊÛÔÔËÎÍÊ ÓÏÏ Ëë ÍÖÉ ÓãËÐÉ× ÖÉÏÔÑÌØ ÛÊÉÎÊ ÍË ÒÓÌÓØÉ ÖÙãÎÑÚ ÉÌÐÑÎËÌÒÉÌÍÊ ÍËÚÓÙ æÖÑÏÉ ÔÓÐÑÌØ ÍÖÉ æÓÙ ëËÎ Ó ÊÉÈÛÎÉ×
ÊÍÎÉÓÒÏÑÌÉÚ ÒËãÑÏÉíëÑÎÊÍ ëÛÍÛÎÉÝ Ç ÍÉÈÖÌËÏËØÙíÓØÌËÊÍÑÈ× ÛÌÑÐÉÎÊÓÏ ÎÉÓÚÉÎ ÉÌÊÛÎÉÊ ãÎËÓÚ ÈËÒÔÓÍÑãÑÏÑÍÙ ÓÈÎËÊÊ ãËÍÖ ÏÉØÓÈÙ ÓÌÚ ÒËÚÉÎÌ
ëËÎÒÓÍÊ× ÑÌÈÏÛÚÑÌØ ÉÌÈÎÙÔÍÉÚ �à ÈÓÎÚÊ ÓÌÚ ÓÚÐÓÌÈÉÚ ÒËãÑÏÉ ÈÎÉÚÉÌÍÑÓÏÊÝ ÞÖÑÊ ÓÏÏËæÊ ËÎØÓÌÑ�ÓÍÑËÌÊ ÍË ÒÓÑÌÍÓÑÌ ÈËÌÍÑÌÛÑÍÙ æÖÑÏÉ
ÔÏÓÌÌÑÌØ ëËÎ Ó ÊÉÈÛÎÉ ÓÌÚ ÊÉÓÒÏÉÊÊ ÛÔØÎÓÚÉ ÍË ÒËãÑÏÉ ÓÈÈÉÊÊ ÑÌ ÍÖÉ ëÛÍÛÎÉÝ

�ï �ôø÷üñ ����ú� üñúûóôñøø úôû üñ�÷�úõ�üý ù�ÿ �óúôùñ
áë Ó ÊÙÊÍÉÒ ÑÊ ÍË ãÉ ÚÉÔÏËÙÉÚ ÓÈÎËÊÊ ÒÛÏÍÑÔÏÉ ÎÉØÑËÌÊ ËÎ ÑÌ ÎÉØÛÏÓÍÉÚ ÉÌÐÑÎËÌÒÉÌÍÊ× ÍÖÉ ÎÉÓÚÉÎ ÒÛÊÍ ÒÉÉÍ ÓÏÏ ÎÉÜÛÑÎÉÚ ÈÉÎÍÑëÑÈÓÍÑËÌ
ÎÉÜÛÑÎÉÒÉÌÍÊ ÓÌÚ ÊÉÈÛÎÑÍÙ ÊÍÓÌÚÓÎÚÊÝ âÑëëÉÎÉÌÍ ÈËÛÌÍÎÑÉÊ ÖÓÐÉ ÚÑëëÉÎÉÌÍ ÎÉØÛÏÓÍÑËÌÊ ÓÌÚ ÈÉÎÍÑëÑÈÓÍÑËÌ ÊÈÖÉÒÉÊ× ÓÌÚ ÑÌÚÛÊÍÎÑÉÊ ÊÛÈÖ ÓÊ
ÖÉÓÏÍÖÈÓÎÉ× ÉÚÛÈÓÍÑËÌ ÓÌÚ ØËÐÉÎÌÒÉÌÍ ËëÍÉÌ ÖÓÐÉ ÊÍÎÑÈÍ ÚÓÍÓ ÔÎÑÐÓÈÙ ÓÌÚ ÈÙãÉÎÊÉÈÛÎÑÍÙ ÎÉÜÛÑÎÉÒÉÌÍÊÝ
êÖËËÊÑÌØ Ó ØÏËãÓÏÏÙ ÈÉÎÍÑëÑÉÚ× ÊÉÈÛÎÑÍÙíÈËÌÊÈÑËÛÊ ÎÉÓÚÉÎ ÎÉÚÛÈÉÊ ÚÉÔÏËÙÒÉÌÍ ëÎÑÈÍÑËÌ ÓÌÚ ÖÉÏÔÊ ÍË ÉÌÊÛÎÉ ÈËÒÔÏÑÓÌÈÉ æÖÉÎÉÐÉÎ ÍÖÉ
ÊÙÊÍÉÒ ÑÊ ÚÉÔÏËÙÉÚÝ
TÖÑÊ ÒÉÓÌÊ ÍÖÓÍ ÍÖÉÎÉ ÑÊ ØÎÉÓÍ ÐÓÏÛÉ ÑÌ ßàáâ ÎÉÓÚÉÎÊ æÖÑÈÖ ÓÎÉ ÔÎÉíÈÉÎÍÑëÑÉÚ ëËÎ èÉÙ ÒÓÎèÉÍÊÝ êç ÒÓÎèÑÌØ ëËÎ çÛÎËÔÉ ÓÌÚ àêê ÓÔÔÎËÐÓÏ
ëËÎ ÍÖÉ �� ÖÉÏÔ ÍË ÊÍÎÉÓÒÏÑÌÉ ÑÌÍÉÎÌÓÍÑËÌÓÏ ÚÉÔÏËÙÒÉÌÍÝ
áÍ ÑÊ ÓÏÊË ÑÒÔËÎÍÓÌÍ ÍË ãÉ ÓæÓÎÉ Ëë ÍÖÉ ÈÙãÉÎÊÉÈÛÎÑÍÙ ÓÌÚ ÚÓÍÓ ÔÎÑÐÓÈÙ ÊÍÓÌÚÓÎÚÊ æÖÑÈÖ ÓÔÔÏÙ ÏËÈÓÏÏÙ× ÊÛÈÖ ÓÊ �â
ß ÓÌÚ éá�
 ÑÌ ÍÖÉ
çÛÎËÔÉÓÌ �ÌÑËÌ ÓÌÚ àçß
Ç× �á
ÇÇ ÓÌÚ éá�Þ ÑÌ ÍÖÉ ��Ý ÞÖÉÊÉ ÊÍÓÌÚÓÎÚÊ ÓëëÉÈÍ ÍÖÉ æÓÙ ÍÖÓÍ ÓÈÈÉÊÊ ÚÓÍÓ ÑÊ ÈËÏÏÉÈÍÉÚ× ÍÎÓÌÊÒÑÍÍÉÚ ÓÌÚ
ÊÍËÎÉÚ× ÒÓèÑÌØ ÊÉÈÛÎÉ ÈÎÉÚÉÌÍÑÓÏ ÖÓÌÚÏÑÌØ ÓÌÚ ÉÌÈÎÙÔÍÉÚ ÈËÒÒÛÌÑÈÓÍÑËÌ ÉÊÊÉÌÍÑÓÏÝ

!ï �"ú�÷úõñ õ�õú� ù�øõ �ò �#ôñüøöó 
WÖÉÌ ÊÉÏÉÈÍÑÌØ ÓÌ ßàáâ ÎÉÓÚÉÎ× ÑÍ ÑÊ ÔÎÛÚÉÌÍ ÍË ÏËËè ãÉÙËÌÚ ÍÖÉ ÓÚÐÉÎÍÑÊÉÚ ÔÛÎÈÖÓÊÉ ÔÎÑÈÉÝ ÞÖÉ ÍËÍÓÏ ÈËÊÍ Ëë ËæÌÉÎÊÖÑÔ ÑÌÈÏÛÚÉÊ ÌËÍ
$ÛÊÍ ÍÖÉ ÛÔëÎËÌÍ ÖÓÎÚæÓÎÉ ÈËÊÍ× ãÛÍ ÓÏÊË ÍÖÉ ÈËÊÍÊ Ëë ÑÌÊÍÓÏÏÓÍÑËÌ× ÑÌÍÉØÎÓÍÑËÌ× ÓÌÚ ÒÓÑÌÍÉÌÓÌÈÉ× ÓÊ æÉÏÏ ÓÊ ÍÖÉ ÊÈËÔÉ ÍË ÓÚÓÔÍ ÍÖÉ
ÎÉÓÚÉÎ ËÐÉÎ ÍÑÒÉÝ
áÍ ÑÊ ÓÏÊË ÑÒÔËÎÍÓÌÍ ÍË ÍÓèÉ ÓÈÈËÛÌÍ Ëë ÍÖÉ ÈËÊÍ Ëë ÍÖÉ ÈÎÉÚÉÌÍÑÓÏÊ ÍÖÉÒÊÉÏÐÉÊ� ÈËÊÍ ÈÓÏÈÛÏÓÍÑËÌÊ ÒÛÊÍ ÑÌÈÏÛÚÉ ãËÍÖ ÍÖÉ ÎÉÓÚÉÎ ÓÌÚ ÍÖÉ
ÓÊÊËÈÑÓÍÉÚ ÈÎÉÚÉÌÍÑÓÏ ÍÉÈÖÌËÏËØÙ× ÊÛÈÖ ÓÊ �ç�áê× �çÇà× ËÎ�áàÇßç× æÖÑÈÖ ÈÓÌ ÐÓÎÙ ØÎÉÓÍÏÙ ÑÌ ÔÎÑÈÉ ÓÌÚ ÏÑÈÉÌÊÑÌØ ÊÍÎÛÈÍÛÎÉÝ êÖËËÊÑÌØ Ó
ÎÉÓÚÉÎ ÚÉÊÑØÌÉÚ ëËÎ ÏËÌØÉÐÑÍÙ ÓÌÚ ëÏÉÕÑãÑÏÑÍÙ ÈÓÌ ÊÓÐÉ ÈËÌÊÑÚÉÎÓãÏÉ ÍÑÒÉ ÓÌÚ ÒËÌÉÙ ÑÌ ÍÖÉ ëÛÍÛÎÉÝ
Ç ÎÉÓÚÉÎ æÖÑÈÖ ÈÓÌÌËÍ ãÉ ÛÔÚÓÍÉÚ ËÎ ÎÉÈËÌëÑØÛÎÉÚ ÒÓÙ ÎÉÜÛÑÎÉ ëÛÏÏ ÎÉÔÏÓÈÉÒÉÌÍ ËÎ ÉÕÔÉÌÊÑÐÉ ËÌíÊÑÍÉ ÍÉÈÖÌÑÈÑÓÌ ÍÑÒÉ æÖÉÌ ÈÎÉÚÉÌÍÑÓÏ
ÍÙÔÉÊ× ÎÉØÛÏÓÍÑËÌÊ ËÎ ÑÌÍÉØÎÓÍÑËÌ ÌÉÉÚ ÍË ÈÖÓÌØÉÝ äÙ ÈËÌÍÎÓÊÍ× Ó ÎÉÓÚÉÎ æÑÍÖ ÎÉÒËÍÉ ÛÔÚÓÍÉ ÈÓÔÓãÑÏÑÍÑÉÊ ÓÌÚ ëÏÉÕÑãÏÉ ÊËëÍæÓÎÉ ÊÉÍÍÑÌØÊ
ÈÓÌ ÉÕÍÉÌÚ ÑÍÊ ÛÊÉëÛÏ ÏÑëÉ× ÎÉÚÛÈÑÌØ ÏËÌØíÍÉÎÒ ÈËÊÍÊ ÓÌÚ ÒÑÌÑÒÑ�ÑÌØ ÚÑÊÎÛÔÍÑËÌÝ

%ï &�úô ò�ü øùú�ú�ó�óõý úôû ò÷õ÷üñ ò�ñ�ó�ó�óõý
TÖÉ ÑÚÉÓÏ ßàáâ ÎÉÓÚÉÎ ÊÖËÛÏÚ ãÉ ÓãÏÉ ÍË ØÎËæ ËÐÉÎ ÍÑÒÉ ÓÊ ÍÖÉ ÌÉÉÚÊ Ëë ÍÖÉ ÓÔÔÏÑÈÓÍÑËÌ ÈÖÓÌØÉÝ àÏÉÕÑãÑÏÑÍÙ ÑÊ ÛÊÉëÛÏ ÓÊ ÒÛÈÖ ëËÎ Ó
ÔÖÓÊÉÚ ÎËÏÏíËÛÍ ÓÈÎËÊÊ ÒÛÏÍÑÔÏÉ ÏËÈÓÍÑËÌÊ× ÓÊ ëËÎ ÉÕÔÓÌÊÑËÌ Ëë Ó ÛÌÑëÑÉÚ ÓÈÈÉÊÊ ÊÙÊÍÉÒ× ËÎ ÍÖÉ ÑÒÔÏÉÒÉÌÍÓÍÑËÌ Ëë ÌÉæ ÑÌëÎÓÊÍÎÛÈÍÛÎÉ×
ÈÎÉÚÉÌÍÑÓÏ ÍÙÔÉÊ ËÎ ÊÉÈÛÎÑÍÙ ÎÉÜÛÑÎÉÒÉÌÍÊÝ
RÉÓÚÉÎÊ ÊÖËÛÏÚ ãÉ ÈÓÔÓãÏÉ Ëë ãÉÑÌØ ÎÉÈËÌëÑØÛÎÉÚ ÍË ÊÛÔÔËÎÍ ÌÉæ ÈÎÉÚÉÌÍÑÓÏ ÍÉÈÖÌËÏËØÑÉÊ× ÊÛÈÖ ÓÊ ÒËãÑÏÉ ÓÈÈÉÊÊ ÐÑÓ äÏÛÉÍËËÍÖ ËÎ éàê×
æÑÍÖËÛÍ ÎÉÜÛÑÎÑÌØ ÖÓÎÚæÓÎÉ ÎÉÔÏÓÈÉÒÉÌÍÝ �ÈÓÏÓãÏÉ ÎÉÓÚÉÎÊ ÎÉÚÛÈÉ ÏËÌØíÍÉÎÒ ÈËÊÍÊ× ÊÛÔÔËÎÍ ÉÐËÏÐÑÌØ ÓÈÈÉÊÊ ÊÍÎÓÍÉØÑÉÊ× ÓÌÚ ÉÌÊÛÎÉ ÍÖÓÍ
ÓÌ ÓÈÈÉÊÊ ÈËÌÍÎËÏ ÊËÏÛÍÑËÌ ÊÍÓÙÊ ÛÔ ÍË ÚÓÍÉ ÑÌ Ó ÎÓÔÑÚÏÙ ÈÖÓÌØÑÌØ ÉÌÐÑÎËÌÒÉÌÍÝ
àÛÍÛÎÉíÎÉÓÚÙ ÎÉÓÚÉÎÊ ÊÖËÛÏÚ ËëëÉÎ�

RËãÛÊÍ ÊËëÍæÓÎÉ ÊÛÔÔËÎÍ� Ó ëÛÏÏíëÉÓÍÛÎÉÚ ÊËëÍæÓÎÉ ÚÉÐÉÏËÔÒÉÌÍ èÑÍ ÉÌÓãÏÉÊ ÑÌÍÉØÎÓÍÑËÌ ÑÌÍË ÚÑÐÉÎÊÉ ÊÙÊÍÉÒÊ ÓÌÚ ÊÛÔÔËÎÍÊ ÍÖÉ
ÓÚÚÑÍÑËÌ Ëë ÌÉæ ëÛÌÈÍÑËÌÓÏÑÍÙ ËÐÉÎ ÍÑÒÉ× ëÎËÒ ÈÎÉÚÉÌÍÑÓÏ ÎÉÈËØÌÑÍÑËÌ ÍË ÚÉÐÑÈÉ ãÉÖÓÐÑËÎÝ
êËÌëÑØÛÎÓãÏÉ ëÑÎÒæÓÎÉ� ÎÉÓÚÉÎÊ æÑÍÖ ëÏÉÕÑãÏÉ ëÑÎÒæÓÎÉ ÈÓÌ ãÉ ÓÚÓÔÍÉÚ ëËÎ ÌÉæ ÛÊÉ ÈÓÊÉÊ× ÊÉÈÛÎÑÍÙ ÎÉÜÛÑÎÉÒÉÌÍÊ× ËÎ ÈÎÉÚÉÌÍÑÓÏ ÍÙÔÉÊ×
æÑÍÖËÛÍ ÍÖÉ ÌÉÉÚ ëËÎ ÈÛÊÍËÒ ÖÓÎÚæÓÎÉÝ
RÉÒËÍÉ ÛÔÚÓÍÉ ÈÓÔÓãÑÏÑÍÑÉÊ� ÎÉÒËÍÉ ÒÓÌÓØÉÒÉÌÍ ÓÏÏËæÊ ÍÖÉ ÚÉÔÏËÙÒÉÌÍ Ëë ëÑÎÒæÓÎÉ ÛÔÚÓÍÉÊ× ÎÉÈËÌëÑØÛÎÉÚ ÊÉÍÍÑÌØÊ× ËÎ ÍÖÉ ÎËÏÏíËÛÍ
Ëë ÌÉæ ëÉÓÍÛÎÉÊ ÓÈÎËÊÊ ÚÑÊÍÎÑãÛÍÉÚ ÚÉÐÑÈÉÊ æÑÍÖËÛÍ ÒÓÌÛÓÏ ÑÌÍÉÎÐÉÌÍÑËÌ× ÊÓÐÑÌØ ÍÑÒÉ ÓÌÚ ÎÉÚÛÈÑÌØ ÚËæÌÍÑÒÉÝ
êÎÉÚÉÌÍÑÓÏ ëÏÉÕÑãÑÏÑÍÙ� ÎÉÓÚÉÎÊ æÖÑÈÖ ÈÓÌ ÈÖÓÌØÉ ËÎ ÓÚÚ ÌÉæ ÈÎÉÚÉÌÍÑÓÏ ÍÙÔÉÊ ÈÓÌ ÉÐËÏÐÉ æÑÍÖ Ó ÈÖÓÌØÑÌØ ÉÈËÊÙÊÍÉÒ× ÈÙãÉÎ
ÎÉÜÛÑÎÉÒÉÌÍÊ ÓÌÚ ÒËÚÉÎÌÑ�ÓÍÑËÌÝ

'ôó"ñüøú� ()*ð üñúûñüø òü�ÿ �+,-��ï ò�ñ�ó��ñ úôû ò÷õ÷üñ.üñúûý
TÖÉ ÏÓÍÉÊÍ ÛÌÑÐÉÎÊÓÏ ßàáâ ÎÉÓÚÉÎÊ ëÎËÒ ç�ÇÞçê ÊÑÒÔÏÑëÙ ÓÈÈÉÊÊ ÈËÌÍÎËÏ æÖÑÏÉ ÉÕÔÓÌÚÑÌØ ÍÖÉ ÔËÍÉÌÍÑÓÏ ÍË ÓÚÚ ÌÉæ ÊÉÈÛÎÑÍÙ ÓÌÚ
ÈËÌÐÉÌÑÉÌÈÉ ëÉÓÍÛÎÉÊÝ Ç ÛÌÑÐÉÎÊÓÏ ßàáâ ÎÉÓÚÉÎ ÉÌÓãÏÉÊ ãÎËÓÚ ÈËÒÔÓÍÑãÑÏÑÍÙ ÓÈÎËÊÊ ÍÉÈÖÌËÏËØÑÉÊ× ÊÙÊÍÉÒÊ× ÓÌÚ ØÉËØÎÓÔÖÑÉÊ ÎÓÍÖÉÎ ÍÖÓÌ
ÏËÈèÑÌØ ÍÖÉ ËÔÉÎÓÍËÎ ÑÌÍË ÌÓÎÎËæ ÛÊÉ ÈÓÊÉÊ ËÎ ÊÑÌØÏÉíÈÎÉÚÉÌÍÑÓÏ ÉÈËÊÙÊÍÉÒÊÝ ÞÖÑÊ ÎÉÊÛÏÍÊ ÑÌ ÉÓÊÑÉÎ ÑÌÍÉØÎÓÍÑËÌ× ëÉæÉÎ ÔÓÎÍ ÌÛÒãÉÎÊ ÍË
ÒÓÌÓØÉ× ÓÌÚ Ó ÈÏÉÓÎ ÔÓÍÖ ëËÎæÓÎÚ ÓÊ ÈÎÉÚÉÌÍÑÓÏ ÊÍÓÌÚÓÎÚÊ ÓÌÚ ÊÉÈÛÎÑÍÙ ÌÉÉÚÊ ÉÐËÏÐÉÝ
áÍ ÓÏÊË ÉÌÓãÏÉÊ Ó ÛÌÑëÑÉÚ ÓÈÈÉÊÊ ÉÌÐÑÎËÌÒÉÌÍ æÖÑÈÖ ãÎÑÌØÊ ÔÖÙÊÑÈÓÏ ÓÌÚ ÚÑØÑÍÓÏ ÓÈÈÉÊÊ ÍËØÉÍÖÉÎ ëËÎ ãÉÍÍÉÎ ÊÉÈÛÎÑÍÙ× Ó ÊÒËËÍÖÉÎ ÛÊÉÎ
ÉÕÔÉÎÑÉÌÈÉ× ÓÌÚ ÉÓÊÑÉÎ ÊÙÊÍÉÒ ÒÓÌÓØÉÒÉÌÍÝ
TÖÉ Þ	é/ ëÓÒÑÏÙ Ëë ßàáâ ÎÉÓÚÉÎÊ ëÎËÒ ç�ÇÞçê ËëëÉÎÊ Ó æÑÚÉ ÊÉÏÉÈÍÑËÌ Ëë ÛÌÑÐÉÎÊÓÏ× ÍÉÈÖÌËÏËØÙíÓØÌËÊÍÑÈ ÎÉÓÚÉÎÊ ëËÎ ÓÏÒËÊÍ ÓÌÙ ÓÈÈÉÊÊ
ÓÔÔÏÑÈÓÍÑËÌ× ãÓÈèÉÚ ãÙ ÉÕÈÉÏÏÉÌÍ ÊËëÍæÓÎÉ ÓÌÚ ÊÉÎÐÑÈÉÝ ÞÖÉ ç�ÇÞçê ÛÌÑÐÉÎÊÓÏ Þ	é/ ÎÉÓÚÉÎÊ ÓÎÉ�
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ç�ÇÞçê ÍÉÈÖÌËÏËØÑÉÊ ÓÎÉ ÚÉÊÑØÌÉÚ ëËÎ ÑÌÍÉÎËÔÉÎÓãÑÏÑÍÙ× ÓÌÚ ÓÎÉ ÌËÍ ãËÛÌÚ ãÙ Ó ÊÑÌØÏÉ ÈÎÉÚÉÌÍÑÓÏ ÔÏÓÍëËÎÒ ËÎ ÐÉÌÚËÎ ÉÈËÊÙÊÍÉÒÝ ÞÖÓÍ
ÒÉÓÌÊ ÒËÎÉ ëÎÉÉÚËÒ× ÒËÎÉ ëÏÉÕÑãÑÏÑÍÙ× ÓÌÚ ëÉæÉÎ ÏÑÒÑÍÓÍÑËÌÊ ÓÊ ÍÖÉ ÊÙÊÍÉÒ ÉÐËÏÐÉÊÝ
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LTSbUNRQ UVWS NUX QWLYNQL SZ[\k XQLNQXl

Tmn onp oqrstu vnwxnv ywz{ |zw}x~ �n{x~zo}�~�zw �wn ���w� �zp��zpnw pxwn�nvv �z�v
pmx~m v���zw� {���x��n ~z{{�ox~��xzov �wz�z~z�v z�nw��xo� xo �mn ��t ��� ��o}� �mn �z�v
xo �mn oqrstu vnwxnv �wn v�x����n yzw �wz}�~�v �vxo� ���n�zz�m� uzp �onw��� ���n�zz�m
�nvm� �x��nn� �mwn�}� ����nw� �{��zo �x}np���� �o} �wz�wxn��w� ��t ��� �wz�z~z�v�
Tmn oqrstu vnwxnv ~zovxv�v zy �mn oqrstu�s� oqrstu�� �o} oqrstu�s� ��� �mn pxwn�nvv �z�v
xo �mn vnwxnv xo�n�w��n � {���x��wz�z~z� ��t ��� w�}xz �o} {x~wz~zo�wz��nw y�o~�xzo��x��
��vn} zo � ��� ��� �w{� �zw�n������ �wz~nvvzw� �mn ���w� �zp��zpnw ~zov�{��xzo xv
no���n} �� � onp yz�w�m��nonw��xzo w�}xz� �mwnn �x{nv �n��nw �wz~nvvxo� nyyx~xno~� �m�o�v
�z �mn �zw�n����� ���� �o} �mn �vn zy �wz�wxn��w� y��wx~��xzo �n~moz�z�xnv x{��n{no�n}
zo � �� o{ �wz~nvv oz}n�
��� �z�v xo �mn vnwxnv �wn n��x��n} px�m �mn v�{n vn� zy v��o}�w} �nwx�mnw��v �o} mx�m�
v�nn} vnwx�� xo�nwy�~nv� �mn vnwxnv yn���wnv � �t��x� � � yzw mx�m�wnvz���xzo �o��z� vnovzw
{n�v�wn{no�v� �o} � ��z��� wn����x{n ~�z~� ~�����n zy w�ooxo� xo ��v�n{ ¡rr {z}n�
}w�pxo� ¢�v� ��� £� �� ��� ¤�
�o xo�n�w��n} q¥���¤ ~z��wz~nvvzw xv �¦�x����n �z zyy�z�} �x{n�~wx�x~�� ��v�v ywz{ �mn {�xo
�zw�n����� �wz~nvvzw pmno x� xv z~~��xn} �� �wz�z~z� v��~� z�nw��xzov� ¥o vz{n ~�vnv� �mn
~z��wz~nvvzw ~�o n¦no n�x{xo��n �mn onn} yzw �o n��nwo�� ��� yzw wn����x{n y�o~�xzov�
Tmn oqrstu vnwxnv zyynwv � vn�n~�xzo zy {n{zw� vx�n z��xzov xo }n¦x~nv v����xn} xo �xo�
~z{���x��n §r| ��~���nv� �mn oqrstu�s zyynwv �mn ��w�nv� {n{zw� ~���~x�� xo �mn oqrstu
vnwxnv¨ ��s ����nv zy ozo�¦z���x�n {n{zw� �o} �s© ����nv zy q��� {��xo� x� v�x����n yzw �mn
{zv� }n{�o}xo� ����x~��xzov� ¥o �}}x�xzo� �mn oqrstu�s� pmx~m xv ��vz �¦�x����n xo � ��t {{
� ��� {{ ��� ��~���n� ~�o w�o � ªx�rx� on�pzw�xo� �wz�z~z� v��~� yzw �mn oqr«� vnwxnv
~z{��oxzo ¥�v�
�n{zw� ~���~x�� xv �zpnw xo �mn oqrstu�� �o} oqrstu�s¨ ��� ����n zy ozo�¦z���x�n {n{zw�
px�m �¬� ����nv zy q�� xo �mn oqrstu��� �o} ��s ����nv zy ozo�¦z���x�n {n{zw� �o} ¬©
����nv zy q�� xo �mn oqrstu�s�
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APPLICATIONS
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https://www.my-boardclub.com/boards/nrf54l15-dk/#apply
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%202&product=Nordic%20Semiconductor%20nRF54L%20ultra-low-power,%20wireless%20SoCs
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Z[\ ]^_` a\bc\a de a[c\fg\g ef\hcif\ jbckl\g mcbmncl ^opqldqidrbg rkg idrbgqldqidrbg
mdkk\mldba ebds tcbda\ anjjdbla [cu[qaj\\g acukrf lbrkascaacdk rl brl\a nj ld v` wiclaxay
srzcku cl anclrif\ edb na\ ck jbdgnmla mdkedbscku ld l[\ aj\mcecmrlcdka de l[\
{|}_ aj\mcecmrlcdk ~��` alrkgrbg� �l �nal ���� ss g\\jy l[\ ]^_` a\bc\a mdkk\mldba dmmnj�
r asrff idrbg sdnklcku rb\r�
Z[\ mdkk\mldba� bdinaly s\lrfqifrg\ fdmz [ra r afcgcku s\m[rkcas ld jbd~cg\ r a\mnb\
mdkk\mlcdk� Z[ca ca cg\rf edb rjjfcmrlcdka l[rl snal i\ rif\ ld �cl[alrkg gbdj csjrmla� �
jdaclc~\ lrmlcf\ mfcmz mrk i\ e\fl �[\k srlcku ld mdkecbs mdbb\ml \kuru\s\kl� � ~rmnns jcmzq
rkgqjfrm\ rb\r ca r~rcfrif\ edb rnldsrlcm jfrm\s\kl�
wncg\ bcia jbd~cg\ r �cg\ a\feqrfcuks\kl brku\ de �`��� ss ck l[\ h rkg � gcb\mlcdka ld
acsjfce� srlcku� Z[\ na\bqebc\kgf� mdkk\mldb dee\ba rk \ee\mlc~\ srlcku f\kul[ de `�_� ssy
jbd~cgcku [cu[ mdklrml b\fcricfcl��
�k rggclcdk ld l[\ alrkgrbg ]^_` a\bc\ay tcbda\ rfad dee\ba�
]^_`Zy ]^_`wZy ]^_`^ a\bc\a de [\rlqb\acalrkl rkgxdb efdrlcku ~\bacdka edb rnldsdlc~\
rjjfcmrlcdka
]^_`w�y r a[c\fg\g ~\bacdk
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https://www.futureelectronics.com/search?text=DF40&q=DF40:relevance:category:interconnect&selectedTab=products&selectedParentCategory=interconnect
https://www.hirose.com/en/product/document?clcode=CL0684-4090-8-51&productname=DF40B-30DS-0.4V(51)&series=DF40&documenttype=Catalog&lang=en&documentid=en_DF40_CAT
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%202&product=Hirose%20DF40%20board-to%20board%20and%20FPC-to-board%20connectors


Integrated matching network and filter
optimized for STM32WL3 wireless MCUs

The STMicroelectronics MLPF-WL-xxD3 family integrates the multiple passive
components required for matching and filter circuits for a sub-1 GHz radio into a single

compact chip.

The STMicroelectronics MLPF-WL-xxD3 products, which integrate an impedance matching
network and harmonics filter in a single chip, saves board space and improves performance
in RF circuits based on the STM32WL3 series of wireless microcontrollers. The family
consists of several variants, including the MLPF-WL-01D3, MLPF-WL-02D3, and MLPF-WL-
03D3.

The matching impedance network has been tailored to get the best radio performance
from the STM32WL3xxx ultra-low power, multi-protocol wireless MCUs. The MLPF-WL-xxD3
products use STMicroelectronics integrated passive device (IPD) technology on a non-
conductive glass substrate, which provides for excellent RF transmission and reception.

The STM32WL3x line of MCUs, based on an Arm®  Cortex®-M0+ CPU core, operate in two
frequency bands: 413 to 479 MHz, and 826 to 958 MHz. The MLPF-WL-xxD3 family includes
dedicated filters for these different bands and power modes:

MLPF-WL-01D3: low-pass filter matched to the low-power 16 dBm mode in the 826 to 958
MHz frequency band
MLPF-WL-02D3: low-pass filter matched to the high-power 20 dBm mode in the 826 to
958 MHz frequency band
MLPF-WL-03D3: low-pass filter matched to the low-power 10 dBm mode in the 413 to 479
MHz frequency band

By integrating the matching network and filter into a single device, the MLPF-WL-xxD3
family enables RF designers to eliminate the use of discrete network and filtering
components, reducing the circuit’s board footprint. 

The MLPF-WL-xxD3 products are supplied in a chip-scale package on glass with five bumps,
and has a footprint of 1.47 mm x 1.87 mm.

FEATURES
50 Ω nominal impedance on
antenna side
Deep-rejection harmonic filter
Low insertion loss
630 µm maximum profile after
reflow

APPLICATIONS
Asset tracking 
Wireless sensors 
Industrial monitoring and control 
Home energy management
systems 
Smart home and alarm systems 
Building automation 
Heat cost allocators 
Remote metering

 INFORMATION
 

 SAMPLES

https://www.st.com/content/st_com/en/campaigns/filters-and-rx-tx-matching-network-for-stm32wl33-wireless-mcus.html
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%202&product=STMicroelectronics%20MLPF-WL-01D3%20low%20pass%20filter%20matched%20to%20STM32WL3xx


Power management ICs provide single-chip
solutions for PoE

The PD77718 power manager and PD77010 power controller from Microchip provide
highly integrated solutions for power-over-Ethernet (PoE), giving designers an easy way

to implement the technology and comply with IEEE 802.3 standards.

Microchip has introduced its seventh generation of power-sourcing equipment (PSE)
technology for PoE applications which conform to an IEEE 802.3af/at/bt industry standard.
The PD77718 is a PSE manager, and the PD77010 is a PSE controller. 

These products are highly integrated, energy-efficient and surge-protected designs
supplied in a compact form factor. The only external component required is a capacitor,
helping PoE system designers to save board space and reduce bill-of-materials costs. 

PSE managers and controllers are widely implemented in various Ethernet networking
devices, including switches, routers and gateways, as well as in specialized equipment such
as digital video recorders and PoE midspans/injectors. Additionally, Microchip offers
powered device (PD) controllers which conform to the specifications of the IEEE 802.3
standard.

PoE enables the transmission of both power and data over a single Ethernet cable.
Networking devices such as Ethernet switches, routers and gateways supply power through
a PSE chip embedded within the unit. Devices powered by PoE, such as wireless access
points, incorporate a PD IC to receive this power. These two components work together to
deliver power to connected devices via the Ethernet cable.

Power delivery does not commence until the PD requests it. There are eight power classes,
as defined by the IEEE 802.3af/at/bt standards. The PD specifies the exact amount of power
required, ranging from as little as 4 W up to 90 W at the source.

On receiving a valid power request, the PSE acknowledges and classifies the requested
power before initiating delivery. Both the PSE and PD continuously monitor for faults to
protect the devices. If a fault is detected, or if the device no longer requires power, the PSE
will terminate power delivery.

 

A PoE-powered device requires three essential components:

Diode bridge
PD IC
Dc-dc converter

Microchip offers the PD70288 PoE ideal diode bridge, which cuts power dissipation by more
than 90% compared to standard diode bridges.

FEATURES
160 mΩ total port resistance
2 W maximum power dissipation
at full load 
Twin 55 V and 3.3 V power rails
Over supply signal (OSS) support
AutoClass support
Supports Fast and Perpetual PoE

APPLICATIONS
Switches
Routers 
Gateways
Digital video recorders 
PoE midspans/injectors

FREE DEV BOARD
Orderable Part Number

EV99F34A

APPLY HERE NOW

 DATASHEET
 

 DATASHEET #2
 

 SAMPLES

https://www.my-boardclub.com/boards/ev99f34a/#apply
https://ww1.microchip.com/downloads/aemDocuments/documents/POE/ProductDocuments/DataSheets/PD77718T4_PD77718T3_PD77714T4_PoE_PSE_Manager_Data_Sheet.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/POE/ProductDocuments/DataSheets/PD77010-PoE-+PSE-Controller-Data-Sheet-DS00005752.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%202&product=Microchip%20PD77718,%20PD777010%20power%20controllers
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https://www.diodes.com/part/view/DPC6137
https://www.diodes.com/datasheet/download/DPC6137+Series.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%202&product=Diodes%20Inc%20DPC6137%2010%20Mbps%20photocouplers
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FEATURES
Þßà áââãäáåæ äæçæäæèâæ éêëåáìæ
íäæîïðáñæò êãåóãå
íäêåæâåðêè çæáåãäæñô
õéæäîâãääæèå óäêåæâåðêè
õéæäîéêëåáìæ óäêåæâåðêè
öèòæäîéêëåáìæ óäêåæâåðêè
õéæäîåæ÷óæäáåãäæ óäêåæâåðêè

APPLICATIONS
øæëæâê÷ñ áèò èæåùêäú æûãðó÷æèå
üèòãñåäðáë æûãðó÷æèå
ýæäéæäñ
þê÷óãåðèì æûãðó÷æèå
ÿí����ýüþ óêùæä ñãóóëðæñ
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https://www.my-boardclub.com/boards/evm3695-20-pj-00a/#apply
https://www.monolithicpower.com/en/documentview/productdocument/index/version/2/document_type/Datasheet/lang/en/sku/MPM3695GPJ-20/document_id/11979/
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%202&product=Monolithic%20Power%20Systems%20MPM3695-20%203%20V%20to%2016%20V%20input%20power%20module


Wireless IoT modules enable Wi-Fi, Bluetooth
and 802.15.4 networking

The 2.4GHz ST67W611M1 wireless module from STMicroelectronics integrates all the RF
circuitry and protocol firmware to implement Wi-Fi or Bluetooth networking, to simplify

adding wireless capability to embedded system designs.

STMicroelectronics has gone into volume production with a wireless system-on-chip (SoC)
module which provides a ready-to-use board-mount implementation of Wi-Fi® and
Bluetooth® networking. 

The ST67W611M1 is based on a Qualcomm® QCC743 multi-protocol 2.4GHz radio SoC, and
is supplied pre-loaded with Wi-Fi 6 and Bluetooth 5.4 protocol firmware. It provides an easy
way for users of any STM32 microcontroller or microprocessor to add wireless network
capability to their product designs, and requires no RF design expertise on the part of the
developer to create a working solution. 

ST is expected to provide software updates for the ST67W611M1 by the end of 2025 which
will add support for the Matter protocol over Wi-Fi networks, as well as Thread networking.
The module supports concurrent Wi-Fi and Bluetooth Low Energy communication. 

All RF front-end circuitry is built-in, including power and low-noise amplifiers, an RF switch,
balun, plus 4Mbytes of Flash memory for code and data storage, and a 40MHz crystal. The
ST67W611M1 can be specified with a PCB antenna, an RF connector for an external
antenna, or a dedicated RF pin, which is valuable in multi-antenna implementations with an
external RF switch.

The module, which is certified to PSA Level 1, features advanced hardware security
features, including hardware cryptographic accelerators, as well as secure boot and secure
debug. 

The module is supplied in a 32-lead LGA package, and can be used in simple, low-cost PCB
designs with as few as two layers, many competing products require a four-layer PCB. A
reference design, the STDES-67W61BU-U5, provides a recommended layout and associated
bill-of-materials for applications based on the ST67W611M1 and an STM32 MCU.

 

https://youtu.be/raWrF1LTVcI

FEATURES
PSA certified to Level 1
Regulatory certificates: 

CE/RED
UKCA
FCC
IC
JRF/ARIB
ACMA/RCM
RSM
BIS/WPC
NBTC

SPI and UART interfaces
3.3 V supply voltage
Operating-temperature range: -
40°C to 85°C

APPLICATIONS
Smart home equipment:

Door locks and door bells
Cameras
Smart hubs

Industrial IoT equipment:
Industrial control
hubs/gateways
Smart utility metering
EV chargers

Smart appliances:
White goods
Kitchen appliances

Healthcare:
Portable patient monitors

FREE DEV BOARD
Board enables evaluation of Wi-

Fi/Bluetooth module with STM32 MCUs.

Orderable Part Number
X-NUCLEO-67W61M1

APPLY HERE NOW

 DATASHEET
 

 SAMPLES

https://www.my-boardclub.com/boards/x-nucleo-67w61m1/#apply
https://www.st.com/resource/en/datasheet/st67w611m1.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%203&product=STMicroelectronics%20ST67W611M1A6BTR%20Wi-Fi%206%20and%20BLE%20combo%20coprocessor%20module


Whip antennas enhance RF performance of Wi-
Fi networks and GNSS systems

The NANE-W series from NIC Components provide a ready-made solution for systems
requiring an external antenna. These whip antennas can be rotated to provide

mechanical flexibility in assembly and installation.

NIC Components supplies the NANE-W series of external whip antennas which provide
excellent RF performance in systems operating at frequencies used by Wi-Fi® network or
GNSS satellite navigation signals. 

The antennas offer up to 90° of mechanical flexibility, and are supplied with SMA male or
RP-SMA male connectors. 

The NANE24X136WTMG1R561G1F is suitable for GPS L1 and Glonass G1 satellite navigation
equipment operating in the 1,561MHz to 1,602MHz frequency band. It features a hinged
design with detents for straight, 45° and 90° positioning. 

The NANE10X84WTMW2R45G3F for Wi-Fi or Bluetooth® networking applications is suited
for frequencies from 2.4GHz to 7.125GHz. 

NIC also offers the NANF series of flexible printed circuit (FPC) antennas supplied with an
RF1.13 cable and IPEX 1 connector. The NANF30X10AMW2R45G3F is for Wi-Fi 6E/7
applications, and the NANF15X15AMW2R45G1F is for 2.4GHz Wi-Fi systems.

FEATURES
NANE24X136WTMG1R561G1F

1.6dBi peak gain
2.0 maximum voltage standing-
wave ratio
Omnidirectional radiation
50Ω impedance
Linear polarization
Operating-temperature range: -
30°C to 70°C

APPLICATIONS
Routers
Gateways
Mobile devices
IoT devices

 DATASHEET
 

 DATASHEET #2
 

 SAMPLES

https://www.my-boardclub.com/wp-content/uploads/2025/08/NANE24X136WTMG1R561G1F.pdf
https://www.my-boardclub.com/wp-content/uploads/2025/08/NANF15X15AMW2R45G1F.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%203&product=NIC%20Components%20NANE-W%20GNSS%20external%20whip%20antennas
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APPLICATIONS
ÆÃÉ»Î ¿¼ÌÅÎÀÅÎÄ
ÜÃ¾ÅÎ ¿¼ÌÅÎÀÅÎÄ
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https://www.my-boardclub.com/boards/ctd455-bb-48b5/#apply
https://www.my-boardclub.com/wp-content/uploads/2025/08/CT455-Datasheet.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%203&product=Allegro%20MicroSystems%20CT455%20current%20sensor
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RECOM bcd efgchiei jkd lmdkneooelkjpe qrstuvnw dexjed mo uvy clnil lmhpexkex zmi{|ed
km jhl|{ie mgkjmhd omx u}~� ��~� mx ��~ il m{kg{kd� zc�jh� kbez d{jkc�|e omx c �jiex pcxjek�
mo cgg|jlckjmhd� �be dexjed c|xeci� jhl|{iei gcxkd mooexjh� �~� ��~� ��~� ��~� ���~ chi ���~
m{kg{kd�
Tbe he� lmhpexkexd cxe lexkjojei cllmxijh� km kbe �� }v}v�n� �� zeijlc| dkchicxi omx
m{kg{kd bj�bex kbch ��~ il� zc�jh� kbez d{jkc�|e omx bmze bec|kblcxe {de� �be qrstuvnw
lmhpexkexd hm� c|dm d{ggmxk gm�exnmpexn�kbexhek ��m��� cgg|jlckjmhd� �be ��~ m{kg{k
lmhpexkex jd d{jkc�|e omx gm�ex jh�elkjmh �jkb bj�b jdm|ckjmh km �xm{hi�
Tbe qrstuvnw dexjed mgexcked oxmz c {hjpexdc| zcjhd jhg{knpm|kc�e xch�e mo ��~ km uv�~
cl� �k jd d{gg|jei jh �jxei� mgehnoxcze mx ehlcgd{|ckei �s� mgkjmhd� chi jh c lbcddjdnzm{hk
omxzck �jkb jhi{dkx�ndkchicxi gjhnm{kd� r ��� xcj| ojfjh� mgkjmh jd c|dm cpcj|c�|e �jkb g{dbnjh
�jxe kexzjhckjmhd�
Aiijkjmhc||�� c o{||� ehlcgd{|ckei pexdjmh jh ch ��}�nxckei bm{djh� chi �jkb c ijczekex mo
�{dk ��zz jd d{gg|jei �jkb o|�jh� �jxed omx jhlmxgmxckjmh jhkm o|{dbnzm{hk �c|| �mfed�
Tbe ommkgxjhk mo kbe lmhpexkexd d{gg|jei jh ch ehl|md{xe jd �{dk ���� f ��� kbe� cxe xckei omx
kbe o{|| uvy gm�ex m{kg{k ck cz�jehk kezgexck{xed mo �ek�eeh n�v�s chi }v�s� chi {g km
9v�s �jkb iexckjh��

FEATURES
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£¤¬�°¬¡°
±² ¤� ³¨´ µ  ¶ª¶µ�ª·
F«�¬¤¶�¸ �¡ ¸¡�¹�°µ° �¹¤²¹¤£
M¹«¤¶²«µ £¬ µ¤· ªµ¡¤¶ ¶ª¬¤µ£
Oº¯»»» ¡¬¤¶�¸ ¹² ¤� §¼¨¨¨¢
¬«¤¶¤¹°µ
T½¡µµ¾·µ¬¡ ¿¬¡¡¬�¤·

APPLICATIONS
»�°¹£¤¡¶¬« µÀ¹¶²¢µ�¤
Mµ°¶ª¬« µÀ¹¶²¢µ�¤
Á�¢µ ¬²²«¶¬�ªµ£
Tµ£¤ ¬�° ¢µ¬£¹¡µ¢µ�¤ µÀ¹¶²¢µ�¤

 DATASÂÃÃÄ
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 SAMPLES

https://www.my-boardclub.com/wp-content/uploads/2025/08/RACM550-G_datasheet_4-2024_20241126.pdf
https://www.my-boardclub.com/wp-content/uploads/2025/08/RACM1200-V_datasheet_Rev7-2025.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%203&product=RECOM%20RACM30-K%20ac-dc%20converters
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FEATURES
,-,./ 012 3./4567089:;< ;5=94
917>8?
@>8560894 4>AA<18 2<40B
CA58<48951 D>148951?E

FG<A/4>AA<18 7A58<48951
F7<1/;502 2<8<48951
FG<A/G5;80=< 7A58<48951
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https://www.my-boardclub.com/boards/evkt-motor-00a/#apply
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%203&product=Monolithic%20Power%20Systems%20MP6602%2035V%20stepper%20motor%20driver
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ÏÎÕßÈÏæ çÖËÚèÌÈ ÍÖÕ ËÇÈ ÍÚÏË ÕÈÏàÖÞÏÈ ËÊÜÈ ÚÞÛ ÌÖé ÑÈÞÈÕ ÊÜàÈÛÚÞäÈê ËÇÈÏÈ ÆâÐ ÛÊÖÛÈÏ
ÖÍÍÈÕ ÈëäÈÌÌÈÞË äÌÚÜàÊÞß äÚàÚèÊÌÊËÊÈÏæ
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ÆâÐ ÛÊÖÛÈÏ ÚÕÈ ÊÛÈÚÌ ÍÖÕ ÎÏÈ ÊÞ ÛÈÞÏÈÌå àÖàÎÌÚËÈÛ ÚÎËÖÜÖËÊÝÈ ÈÌÈäËÕÖÞÊäÏ ÛÈÏÊßÞÏæ ÆÇÈ
àÌÚÞÚÕ äÇÊà ÚÕäÇÊËÈäËÎÕÈ ÍÈÚËÎÕÈÏ ÌÖé ÌÈÚñÚßÈ äÎÕÕÈÞËæ
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ËÇÈ èÊÙÛÊÕÈäËÊÖÞÚÌ ÛÊÖÛÈÏæ
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https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/szsmf6l
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%203&product=Littelfuse%20SZSMF6L%20automotive%20TVS%20diode


IEEE 802.3cg-compliant ICs bring Ethernet to
edge of factory networks

The NCN26000 multi-drop Ethernet transceiver and NCN26010 controller from onsemi
offer high noise immunity, maintaining reliable connectivity over a long range even in

noisy industrial environments.

Factories today commonly use Ethernet networks for supervisory control and station
management, but still rely on legacy fieldbus solutions to communicate with field
instrumentation. Such legacy protocols need to be replaced and modernized with low-cost,
single unshielded-pair Ethernet solutions which will allow factories to run data over
Ethernet seamlessly from the cloud to the edge.

The IEEE 802.3cg standard provides a specification for the technology to overcome the gap
in industrial Ethernet systems, offering low-cost communication to field devices at a data
rate of 10 Mbits/s using two physical layers: 

10BASE-T1L for long-range, point-to-point communication over a range of up to 1,000m 
10BASE-T1S for multi-point communication over a range up to 25m

 

Now onsemi has introduced dedicated IEEE 802.3cg-compliant components which provide
a robust, off-the-shelf solution for unshielded-pair Ethernet. 

The NCN26000 is an Ethernet transceiver (PHY) which provides all the physical layer
functions needed to transmit and receive data over a single unshielded twisted-pair cable.
The transceiver communicates to half−duplex 10Mbits/s-capable Ethernet controllers via a
standard MII interface.

The NCN26010 Ethernet incorporates both an Ethernet media access controller (MAC) and
a 10BASE-T1S PHY for data communication over a single unshielded twisted-pair cable. The
NCN26010 communicates to a host microcontroller via an Open Alliance MACPHY SPI
protocol.

The noise immunity of the NCN26000 and NCN26010 is far higher than is specified in the
10BASE-T1S standard: a proprietary enhanced noise immunity feature provides robust
signal detection in noisy industrial environments, and can extend the network range to up
to 50m. The NCN26000 and NCN26010 also offer very low line capacitance, enabling them
to support five times the node requirement of the IEEE 802.3cg standard, up to 40 nodes on
a 25m segment. This helps factory operators to save more on the cost of wiring and
installation.

Multi-drop Ethernet offers a way to reduce the wiring and installation costs which dominate
the networking budget in many factories: a network can be completed with up to 70%
fewer cables while reducing installation costs by as much as 80%. 10BASE-T1S also offers
the flexibility to repurpose nodes after the initial installation.

Additional benefits include: 

Eliminates the need for large switches, gateways, or protocol translators, and the
additional wiring and power that are required
Lowers software maintenance costs as multiple networking technologies no longer need
to be maintained, as legacy point-to-point and multi-point standards, such as RS-485,
CAN, FlexRay, RS-232, or HART may be replaced by 10BASE-T1S Ethernet
Enables greater data throughput over existing cables, eliminating the need to run new
cables, which is often the highest contributor to costs in a networking installation

FEATURES
NCN26000

Collision detection masking
Physical layer collision avoidance
(PLCA)
Unique PLCA precedence mode
Connects to any CSMA/CD
half−duplex capable MAC
Configuration and monitoring via
standard MII management
interface
Two configurable digital I/Os with
programmable pull-up/-down 
Supports deterministic real-time
performance

APPLICATIONS
Industrial automation
Sensor and control interfaces
Home and building control
systems
Security equipment
Field instrumentation
Human-machine interfaces
Data center management
EV charging stations

FREE DEV BOARD
Development platform for IEEE 802.3cg-

compliant industrial networking
applications.

Orderable Part Number
NCN26000XMNEVB

APPLY HERE NOW

FREE DEV BOARD
Development platform for IEEE 802.3cg-

compliant industrial networking
applications.

Orderable Part Number
NCN26010XMNEVK

APPLY HERE NOW

 DATASHEET
 

 DATASHEET #2
 

 SAMPLES

https://www.my-boardclub.com/boards/ncn26000xmnevb/#apply
https://www.my-boardclub.com/boards/ncn26010xmnevk/#apply
https://www.onsemi.com/download/data-sheet/pdf/ncn26000-d.pdf
https://www.onsemi.com/download/data-sheet/pdf/ncn26010-d.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%204&product=onsemi%20NCN26000%20and%20NCN26010%20Ethernet%20controllers


Standard-compliant RS-485 transceivers offer
reliability in noisy industrial environments

The robust STMicroelectronics ST4E1240 and ST4E1216 transceiver ICs are ideal for
factory automation equipment, industrial robots and telecoms infrastructure thanks to

the high signal integrity and integrated ESD protection.

The ST4E1240 and ST4E1216 from STMicroelectronics are low-power, differential line
transceivers for half-duplex RS-485 transmissions. 

With the ST4E1240, STMicroelectronics has extended the capability of its portfolio of RS-485
transceivers to cover data-transfer requirements up to a high maximum speed of
40Mbits/s. A high-speed transceiver is typically used for shorter cable runs in applications
calling for high data rates.  

The data rate of the ST4E1216 is up to 16Mbits/s. It is better suited to extended cable runs
due to its lower speed and higher signal integrity over long distances.

Both transceivers are tolerant of high transient ESD voltages: the bus pins withstand
contact discharges of up ±12 kV. 

Using the ST4E1240 or ST4E1216, equipment designers can configure a bus network with
more than 64 transceivers, and up to 100 nodes. Compatible with PROFIBUS network
requirements, the differential output voltage exceeds 2.1V at a 5V supply. The ST4E1240
and ST4E1216 also meet or exceed the requirements of the TIA/EIA-485A standard. 

Both transceivers are supplied in a standard SO-8 package with a 4.9mm x 3.9mm footprint,
or a DFN8 package measuring 3mm x 3mm. The ST4E1216 operates over a temperature
range of -40°C to 125°C. The ST4E1240 has a -40°C to 85°C temperature range in the SO-8
package, and -40°C to 125°C in the DFN8.

FEATURES
Supply-voltage range: 3V to 5.5V 
Protection functions:

Fail-safe receiver 
Thermal shutdown protection
Hot-swap with parasitic
capacitance up to 100pF
±30kV ESD protection according
to IEC61000-4-2 for contact
discharge

Low quiescent current in
shutdown mode

APPLICATIONS
Factory automation and control
Motion control
Building automation and safety
Video surveillance 
Backplane busses
Grid infrastructure
Smart meters
Telecoms infrastructure

 INFORMATION
 

 DATASHEET
 

 SAMPLES

https://www.st.com/resource/en/flyer/flyer-transceivers-rs485.pdf
https://www.st.com/resource/en/datasheet/st4e1240.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%204&product=STMicroelectronics%20ST4E1240%20and%20ST4E1216%20low-power%20RS-485%20transceivers
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Reghiji kji hlmhgnhn omi pqrs tjuovw xt yz{|om uo}~x}xgm~xvvh~i �omk mkh pqrs�q��� �ko}k
cxu|oghi ih�uhgm q�� jgn }j�j}omo�h mx�}k{ihgiog� }xgm~xv mx �~x�onh j ko�kvw ogmh�~jmhn
x�moxg tx~ k�ujg{uj}kogh ogmh~tj}h ����� j��vo}jmoxgi�
The Rqrs�q�� xtth~i �h~w vx� �x�h~ }xgi�u�moxg� jgn oi onhjv tx~ |jmmh~w{�x�h~hn
a��vo}jmoxgi mkjm i�hgn mkh uj�x~omw xt mkh mouh og imjgn|w uxnh� �}mo�h }�~~hgm oi ��im
y��������� jgn imjgn|w }�~~hgm oi ji vx� ji ���z���� �j�h{�� mouh t~xu ivhh� oi ��im y�i�
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https://www.my-boardclub.com/wp-content/uploads/2025/08/r01ds0502ej0100-rl78l23.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%204&product=Renesas%20RL78/L23%2016-bit%20MCU%20with%20on-chip%20LCD%20controller/driver
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https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%204&product=Monolithic%20Power%20Systems%20MA980%20micropower%20differential%20angle%20sensor


New isolated gate driver optimized for GaN
power switches

The BM6GD11BFJ-LB from ROHM provides high isolation to protect the control circuit
from the high voltages handled by the latest gallium nitride (GaN) power switches in

applications such as server power supplies and industrial motors.

ROHM Semiconductor has launched the BM6GD11BFJ-LB, an isolated gate driver IC which
offers the high-speed operation required to drive today’s fast-switching GaN high electron-
mobility transistors (HEMTs). 

The BM6GD11BFJ-LB is based on on-chip isolation technology developed by ROHM
Semiconductor which reduces parasitic capacitance, enabling stable high-frequency
operation at up to 2MHz. Fast-switching operation not only contributes to greater energy
efficiency, but also reduces the power circuit’s mounting area by enabling the use of
smaller inductors and capacitors. 

Safe signal transmission is achieved by isolating the gate driver IC from the control circuitry
during switching operations that involve rapid cycles of voltage rises and falls. The
BM6GD11BFJ-LB provides 2.5kVrms of isolation.

The BM6GD11BFJ-LB also provides high common-mode transient immunity of 150V/ns, 1.5
times higher than that of competing products, which helps to prevent malfunctions caused
by the high slew rates typical of GaN HEMT switching. The minimum pulse width has also
been reduced to just 65ns, 33% less than that of conventional products.

FEATURES
Input-voltage range: 4.5V to 5.5V
Gate-drive voltage range: 4.5V to
6.0V 
0.5mA output-side operating
current
60ns maximum I/O delay time
Under-voltage lockout protection
Operating-temperature range: -
40°C to 125°C

APPLICATIONS
Industrial equipment:

Solar inverters
Energy storage systems
Motors
Air conditioning units

Telecoms equipment:
Base stations
Servers

Consumer devices: 
White goods
USB chargers
PCs
TVs
Refrigerators
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https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%204&product=ROHM%20Semiconductor%20BM6GD11BFJ-LB%20gate%20driver%20for%20GaN%20switches
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%204&product=ROHM%20Semiconductor%20BM6GD11BFJ-LB%20gate%20driver%20for%20GaN%20switches


Wireless MCU supports Bluetooth, Zigbee,
Thread and Matter in a single chip

The new STM32WBA6 series from STMicroelectronics with embedded 2.4GHz radio
provides a convenient, low-power way to implement wireless applications for smart

home, health, factory, and agriculture equipment.

STMicroelectronics has extended the STM32 family of power-efficient, short-range wireless
microcontrollers, introducing the multi-protocol STM32WBA6 series for consumer and
industrial equipment. 

Featuring more Flash and RAM memory on-chip than the previous STM32WBA5 series, the
new MCUs provide generous storage capacity for application code and data. The
STM32WBA6 also offers more digital interfaces, including USB High Speed alongside three
SPI ports, 14 GPIOs, four I2C ports, three USART interfaces, and one LPUART interface.

The wireless subsystem in the top-of-the-range STM32WBA64/65 MCUs supports
Bluetooth® Low Energy, Zigbee, Thread, Matter and other protocols operating in the
2.4GHz frequency band, and allows communication using multiple protocols concurrently.
A typical use case is a smart home bridge which can communicate with a resident’s mobile
app over a Bluetooth® link and simultaneously manage lights or thermostats through a
Zigbee mesh network. The MCUs are supported by the X-CUBE-MATTER software package,
which provides a Matter software development kit and application examples to ease
development.

The STM32WBA6 series also contains single-protocol variants for simpler and more cost-
conscious applications.

All the STM32WBA6 MCUs are based on an Arm® Cortex®-M33 CPU core, with floating-
point unit and DSP extensions, running at up to 100MHz.

 The MCUs feature hardware security features which enable host systems to be certified to
SESIP Level 3 and PSA Level 3. These include cryptographic accelerators, TrustZone®

isolation, and a random number generator. These features also enable both the
STM32WBA5 and STM32WBA6 series MCUs to meet the requirements of the latest EU Radio
Equipment Directive (RED) cybersecurity regulation.

 

FEATURES
Memory provision: 

Up to 2Mbytes of dual-bank
Flash memory with error
correction code
Up to 512kbytes of RAM
Include 64kbytes with parity
check

-100dBm Receive sensitivity for
IEEE 802.15.4 signals at 250kbits/s
Security features:

Supports secure firmware
installation
Secure data storage with
hardware unique key 
Two AES co-processors,
including one with DPA
resistance
Public key accelerator
HASH hardware accelerator

Low power consumption: 
120nA operating current in
standby mode 
1.33μA in standby mode with
real-time clock running
29µA/MHz in run mode
4.26mA Receive current
5.94mA Transmit current at
0dBm

Analog peripherals 
12-bit ADC operating at up to
2.5Msamples/s
Two ultra-low-power
comparators

Touch-sensing controller for up to
24 sensors

APPLICATIONS
Wearable healthcare and wellness
monitors
Animal collars
Electronic locks
Remote weather sensors
IoT devices

FREE DEV BOARD
Evaluation board for multi-protocol

wireless MCU.

Orderable Part Number
NUCLEO-WBA65RI

APPLY HERE NOW

 INFORMATION
 

 DATASHEET
 

 SAMPLES

https://www.st.com/en/embedded-software/x-cube-matter.html?icmp=tt42999_gl_pron_mar2025
https://www.my-boardclub.com/boards/nucleo-wba65ri/#apply
https://www.st.com/resource/en/flyer/flstm32matter.pdf
https://www.my-boardclub.com/wp-content/uploads/2025/08/stm32wba65rg.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%205&product=STMicroelectronics%20STM32WBA6%20ultra-low-power%20multi-protocol%20wireless%20MCU
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https://www.my-boardclub.com/wp-content/uploads/2025/08/te-connectivity-antenna-catalog.pdf
https://www.my-boardclub.com/wp-content/uploads/2025/08/ENG_DS_IoT_Capability_Brochure_B.pdf
https://www.my-boardclub.com/wp-content/uploads/2025/08/ENG_DS_2108851_A2.pdf
https://www.my-boardclub.com/wp-content/uploads/2025/08/ENG_DS_2108964_B4.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%205&product=TE%20Connectivity%202108851-1%20embedded%20chip%20antenna
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FGH IJFKLM FNOPQ R SNTU KVSWVHTV WP X GWYGZHV[ PH\ONWQ] PT^OQWTV _GW\G `NTaW[HP XV XV\GTN
TS QNOPQ STN \TVVH\QWVY KTF [HaW\HP QT QGH \^TO[b YWaWVY HaHN] KTF [HaW\H WQP T_V OVWcOH
W[HVQWQ]d FGWP WV[WaW[OX^b QONVeH] PT^OQWTV TSSHNP PH\ONHb fHNTZQTO\G TVgTXN[WVY XV[ QGH GWYG
`HNSTNUXV\H VHH[H[ STN cOW\e \^TO[ X\\HPPd
IJFKLMh FNOPQ R WP TSSHNH[ _WQG X aXNWHQ] TS PO``TNQWVY PHNaW\HPi
jXPW\i STN IkRP _GW\G \GTTPH QT QXeH \XNH TS `NTaWPWTVWVY TV QGHWN T_V
kl`NHPPi `NHZ`NTaWPWTVH[ _WQG `Og^W\ \HNQWSW\XQHPd FGH KVSWVHTV \^TO[ PHNaW\H X^PT
XOQTUXQHP KTF [HaW\H \HNQWSW\XQH NHYWPQNXQWTV XV[ [HaW\H `NTaWPWTVWVY WV QGH `NT[O\Q \^TO[
RFmi `NHZ`NTaWPWTVH[ _WQG RXQQHN \HNQWSW\XQHP
nWQi \OPQTUWfH[ _WQG QGH IkRoP eH] XV[ \HNQWSW\XQHP
FGH IJFKLM FNOPQ R \GW`P XV[ PO``TNQWVY PTSQ_XNH TSSHN X _W[H NXVYH TS PH\ONWQ] SHXQONHPd
KV `XNQW\O^XNb QGHNH WP PO``TNQ STN \TUUTV XP]UUHQNW\ \N]`QTYNX`G] X^YTNWQGUP WV\^O[WVYi
mpMq O` QT rstu
Mkp eH] O` QT rvwb xRMy O` QT pxMvzr
F{p azdr Jmn XV[ x|}n O` QT pxMvzr
FGH QONVeH] PHQZO` _WQG SO^^ P]PQHU WVQHYNXQWTV UWVWUWfHP QGH [HPWYVb WVQHYNXQWTV XV[
[H`^T]UHVQ HSSTNQ NHcOWNH[ SNTU `NT[O\Q UXVOSX\QONHNPd FGH IJFKLM FNOPQ R
[HaH^T`UHVQ `NT\HPP WP \HNQWSWH[ X\\TN[WVY QT QGH Kky wrtt~ZtZz PH\ONWQ] PQXV[XN[ STN
WV[OPQNWX^ XOQTUXQWTV XV[ \TVQNT^ P]PQHUPb X\QWVY XP XV HVXg^HN QT X\GWHaH \TU`TVHVQZ^HaH^
\HNQWSW\XQWTV X\\TN[WVY QT Kky wrtt~ZtZrd
FGH IJFKLM FNOPQ R WP P`H\WSWH[ WV Q_T T`HNXQWVYZQHU`HNXQONH NXVYHPi
p{p~rMKMszsR| XQ X PQXV[XN[ QHU`HNXQONH NXVYH TS Zrv�y QT uv�y STN UTPQ \TUUHN\WX^
WU`^HUHVQXQWTVP
p{p~rMKMszsR{ XQ XV HlQHV[H[ QHU`HNXQONH NXVYH TS Zts�y QT zsv�y STN GXNPG WV[OPQNWX^
HVaWNTVUHVQP
FGH IJFKLM FNOPQ R \GW` WP PO``^WH[ WV X �pI�Zzs `X\eXYH _GW\G GXP X STTQ`NWVQ TS ~UU l
~UUd
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https://www.my-boardclub.com/boards/trustmv3shieldtobo1/#apply
https://www.infineon.com/assets/row/public/documents/30/45/infineon-optiga-trust-m-productbrief-en.pdf?fileId=5546d4626c1f3dc3016c99e7e56d3b14
https://www.infineon.com/dgdl/Infineon-OPTIGA_Trust_M-DataSheet-v03_40-EN.pdf?fileId=8ac78c8c818eceac01819539e0ed53e1
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%205&product=Infineon%20SLS32AIA%20OPTIGA%20TRUST%20M%20high-end%20security%20controller
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https://www.vishay.com/docs/48566/_ms10541367-2102-did_you_know-ch.pdf
https://www.vishay.com/docs/53014/ch.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%205&product=Vishay%20CH%20series%20thin-film%20chip%20resistors
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https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%205&product=Monolithic%20Power%20Systems%20MPXG2100%20flyback%20regulator
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�·��©¥� ��� ©¥��� �§©��­� ¥©©��� ©¦§�ª¦�´ ��¨� ¥§­ ¥���§­¥§©� �¦¬¬�§¬´ ¥§­ ¨¥© �§�
¥�� �§��©¥��¦§ �§ �§­���ª�¥� �����§¬�µ
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¨¦³��� °± ¥§­ ¥�� �§��©¥��¦§ ¥����©¥��¦§�µ
� � �¡¢£ ¤¥�¦§ �¦¨�¥©� ��ª��� ©¦§����� ¦« � ª�� ®¯°± ª�¥­�ª� ¥§­ ¨¦­���� ² �©  ¥�� �¥¸�
��¥©� �§ ¥©©��� ©¦§�ª¦� ¥§­ ��©�ª��· �·���¨�µ
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FEATURES
ÝÞßàáÞ âßßÞãã äåæàçÞ èÝâäé
ãåßêÞë
ÝàììåáëÞæ íî ãåïëðñáÞ
æÞòÞçåìóÞôë êõë
Ýàììåáëã åòÞáöë÷Þöñõá ïõáóðñáÞ
àìæñëõôø
ùõáÞæ åá ðõáÞçÞãã áÞßåôïõøàáñëõåô
òõñ úùûü ýþûÿ�� ßñáæ
1�êíîëÞã ÿçñã÷ æñëñ ãëåáñøÞ

APPLICATIONS
âßßÞãã ßåôëáåç ãîãëÞóã
úõóÞ ñôæ ñëëÞôæñôßÞ çåøøõôø
Þ�àõìóÞôë
âàë÷Þôëõßñëõåô åï õôæàãëáõñç
óñß÷õôÞã
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https://www.my-boardclub.com/wp-content/uploads/2025/08/TWN4-Palon-Compact-M.pdf
https://www.my-boardclub.com/wp-content/uploads/2025/08/elatec-twn4-palon-compact-panel-data-sheet-en.pdf
https://www.my-boardclub.com/wp-content/uploads/2025/08/elatec-twn4-palon-compact-wall-data-sheet-en.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%206&product=ELATEC%20TWN4%20Palon%20Compact%20multi-frequency%20RFID%20modules
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TUV WXYZ[Z T\]V ^__ `a Z abZcc d`YVcVaa befXcV dU`gU `a hZaVf ei Zi jkl mVb`geifXg[eYa
nopqrs fXZcthZif ^uvswx Zif yswx gU`]aV[u
mX]]c`Vf `i Z aU`VcfVf aXYzZgVtbeXi[ ]Zg{Z|V bVZaXY`i| }Xa[ ~u~bb � �u�bb � qu�bb�
[UV T\]V ^__ zZg`c`[Z[Va `i[V|YZ[`ei `i[e a`xVt Zif ]edVYtaVia`[`�V Z]]c`gZ[`eia aXgU Za neT
fV�`gVa� UZifUVcf d`YVcVaa a\a[Vba� Zif |Z[VdZ\au
TUV T\]V ^__ befXcV `a ie[ZhcV zeY [UV a[Yei| aVgXY`[\ ]Ye[Vg[`ei [UZ[ `[ ]Ye�`fVa [e fZ[Z
[YZiab`[[Vf e�VY o`t�` eY �cXV[ee[U iV[deY{au TUV nopqrs gU`]aV[ `a aX]]c`Vf d`[U jkl
�f|V_eg{� aVgXY`[\ [VgUiece|\� Zif `a aX`[ZhcV zeY aVgXY`[\tgY`[`gZc V�X`]bVi[ dU`gU UZa [e
bVV[ [UV YV�X`YVbVi[a ez [UV m�mnl _V�Vc �� n�� p^vv� eY �� ��� ZY[`gcV ���� aVgXY`[\
a[ZifZYfa Zif YV|XcZ[`eiau
TUV nopqrs gU`]aV[ `b]cVbVi[a UZYfdZYV bVgUZi`aba Zif Zc|eY`[Uba zeY ViUZigVf
geccZheYZ[`�V geV�`a[VigV� dU`gU ViaXYV [UZ[ [UV o`t�`� �cXV[ee[U Zif �r^uqyuv YZf`ea Z�e`f
`i[VYzVY`i| d`[U VZgU e[UVYu
WXYZ[Z Zcae aX]]c`Va [UV a`b`cZY T\]V ^�_ befXcV� [U`a `a hZaVf ei [UV jkl nopqr� fXZct
hZif gU`]aV[� dU`gU aX]]eY[a o`t�` p Zif �cXV[ee[U yuv iV[deY{`i|u

FEATURES
���� ����� ��������� ����  ¡¢£¤
������¥¦
�§�� ¨©¡ ���������
�ª������«¬��­ª����®�� ���«�¯ ¬
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¡©  ¨ « ���«��

APPLICATIONS
�­��� ��­� ��µ���¦
���¦�� ������¶¦
¢®¥��­���� ¦·¦��­¦
¸�����·¦
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https://www.my-boardclub.com/wp-content/uploads/2025/08/TYPE2LL-data-sheet.pdf
https://www.my-boardclub.com/wp-content/uploads/2025/08/TYPE2KL-data-sheet.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%206&product=Murata%20Type%202LL%20Wi-Fi%20+%20Bluetooth%20dual-radio%20module
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�ª¦©��� ¥§­  ���� �¦ �§ ¥§©� ¥©©�ª¥©·µ
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��¨���«· �§ � � Ä¤��È Þ �§��¬ª¥��­ ­�¸��¦�¨�§� �§¸�ª¦§¨�§� � � �¨���¨�§�¥��¦§ ¦«
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FEATURES
ÝõóìçÞ àãÞá õôëÞáïñßÞ ïåá ìáåßÞßë
ãÞëëõôøã
�ÞôÞáñëÞ ýäñêÞ ïõçÞã ïåá íàõçæõôø
Ýàììåáëã äàáââ ãý�ä ãýåæ ñôæ
ãýöçÝý ßåóìõçÞáã
Ýàììåáëã äàáââ çñëñ èõãàñçõéÞá
âææÞæ òõÞðã ëå ñããõãë ðõë÷
ÞóíÞææÞæ ëñáøÞë æÞíàøøõôø
ïàôßëõåôãê
äÞóåáî òõÞð
�ëþ òõÞð
çÞòÞçåìóÞôë êõëëÞòñçàñëõåô
íåñáæ òõÞðã
çõãñããÞóíçî òõÞð

APPLICATIONS
ìóíÞææÞæ ãîãëÞóã

íîïï ðïñ òóôîð
õö÷øùúûúüýþ ÿ�� �ü� ö÷���öø ����
ýù��öý�üù÷ �ùú �ú�ü÷ü÷	 
�ýþü÷ö �ö�ú÷ü÷	
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https://www.my-boardclub.com/boards/ev18h79a/#apply
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TUV Tm�q�rq `a Z cedta`fV gXYYVi[ aViaV Zb]c`z`VY dU`gU ViZhcVa fVa`|iVYa [e ]YefXgV
ZggXYZ[V gXYYVi[ bVZaXYVbVi[a d`[U Z a`b]cV Zif cedtgea[ ZiZce| g`YgX`[u
_edta`fV gXYYVi[ aVia`i|� dU`gU `a d`fVc\ XaVf `i ]edVY bZiZ|VbVi[� be[eY gei[Yec�
hZ[[VY\ bei`[eY`i|� Zif e[UVY [\]Va ez g`YgX`[� `a Z a`b]cV� gea[tVzzVg[`�V bV[Uef zeY gXYYVi[
bVZaXYVbVi[u TUV g`YgX`[ YV�X`YVa zVd Zff`[`eiZc geb]eiVi[a� Zif hVgZXaV [UV
bVZaXYVbVi[ UZa Z |YeXif YVzVYVigV� `[ `a U`|Uc\ `bbXiV [e ie`aV Zif �Wnu
oUVi Xa`i| [UV Tm�q�rq zeY cedta`fV gXYYVi[ bVZaXYVbVi[� fVa`|iVYa hViVz`[ zYeb U`|U
ZggXYZg\ Zif h`tf`YVg[`eiZc e]VYZ[`eiu m]Vg`z`Vf Z[ ^y1�� |Z`i VYYeY `a |XZYZi[VVf [e hV ruq2
eY cVaa� Zif [UV bZ�`bXb ezzaV[ �ec[Z|V `a 3^rr45u Te[Zc eX[]X[ VYYeY `a Z bZ�`bXb ez
ruy2u
TUV fV�`gV `a aX]]c`Vf `i Z ptcVZf m6T^� ]Zg{Z|V d`[U Z zee[]Y`i[ ez �bb � �bbu

FEATURES
7®��­���µ� 78²¬9:¡¡ ;®�¥�����
 ¡<=< ��>�� «���
 ©:¢£¤ ?��������
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APPLICATIONS
¢���� ������¥ ¦·¦��­¦
��¥�� ª���� ¦·¦��­¦
7®��­���µ� ª���� ­���«�­���
��¥����� ������¥
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https://www.st.com/resource/en/brochure/op-amps-comparators-brochure.pdf
https://www.st.com/resource/en/product_presentation/low-side-current-sensing.pdf
https://www.st.com/resource/en/datasheet/tsc1801.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%206&product=STMicroelectronics%20TSC1801BILT%20current%20sense%20amplifier


EFGHGIHJF KLGMNOLIIPQ GRHISM PTTFUG VPQW VHTF

XQY UFVHXOVF PKFUXIHPQ
Z[\ ]^^_`a bcdef[ ghij ^klmnZon pdgg\hb ghij fiqr\qediqst uvb[_wveeiq bcdef[\b dq
[srdqx qi j\f[sqdfst sfevseihy `eb b\st\p bvhgsf\ db \sbz ei ft\sq{ js|dqx e[\ bcdef[

dp\st gih vb\ dq [zxd\q\_fiqbfdivb suutdfsediqby
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���������� ��� ��� �  ���������� ��������� ����������� ���������� �� ������� ��
���������� ���������� �� ������ ������ ���������� ��� �}}��� �� ��������� ������ �� ������ ���
�������� ������� �� ��������  ��� ��� ����¢�  ������ ��� ������ ������ �� ��������� ���
������ �  ���������� ���������� ��� ������� �  ������ ����� ����� �� ���� ��� �}}��� ����
������� �� ��
��� ������¢� ��������� ������� ��������� ������ }~������ �� ���� � ������ ��� ��� ����� ��
���  ����� �¡ ������ ���� �� �������� ����������� ���� �� � ��������  ������  �� ������������
�� ����� ����� ���� �� �������� �¡������ ���� ��  ��� ���������� �� ���������¡ �£��������
��� ������� ����� ��� �� ��� �}}��� ������ ������ ��� ���¡  �� ������������� ��������������
��� ����  �� ��� ��������� ��� ��������� ������������ ������ ��� ������� ����¡  ��
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FEATURES
¦§¨©ª¦§¨«¬ ­®¯°±²³
¦¬´¨ ±µ¶¯·¸ ¶¹º¸®·¸±º² ¹¯¸±²³
»¸¯²¼¯¹¼ ½¾¿ ·º²²®·¸±º²
½À°¸±Á·º°º¹ ±°°Àµ±²¯¸±º²
½ºµ®²¸¯¹Â º¹ °¯¸·Ã±²³ ­Ä±¸·Ã
º¶¸±º²­
¿ÅÆ¼· ­À¶¶°Â Çº°¸¯³®
È¶®¹¯¸±²³Á¸®µ¶®¹¯¸À¹® ¹¯²³®É Á
Å´ÊË ¸º ÌÍÊË

APPLICATIONS
Îºº¼ ¶¹º·®­­±²³ ®ÏÀ±¶µ®²¸
Ð¯Ñº¹¯¸º¹Â ®ÏÀ±¶µ®²¸
ÒÀ¸ºµ¯¸±º² ¸®·Ã²º°º³Â
ÓºÑº¸±·­
¦ºÔ ¼®Ç±·®­
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https://www.my-boardclub.com/wp-content/uploads/2025/08/ProductNews_Launch_MSS-IO_EN.pdf
https://www.my-boardclub.com/wp-content/uploads/2025/08/typ_MSS-IO.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2025-viii%20Issue%206&product=SCHURTER%20MSS-IO%20electronic%20switch%20with%20IO-link%20interface

