




All-in-one secure MCU module provides
controller functionality and verifiable identity

The Microchip WFI32E01PC combines a MIPS32 core-based microcontroller with a 2.4 GHz
Wi-Fi® radio and a hardware secure element to enable safe, authenticated connection to

IoT cloud services such as Microsoft Azure or AWS.

The WFI32E01PC from Microchip is a highly integrated module which provides industrial-
grade microcontroller functionality, robust Wi-Fi connectivity, and hardware security and
authentication. 

Ideal for industrial IoT applications, the WFI32E01PC contains the PIC32MZW1 Wi-Fi system-
on-chip (SoC), which combines a 200 MHz MIPS32® M-Class MCU with a Wi-Fi radio and a
rich set of peripheral functions, alongside WFI32E01PC a PCB antenna and a Microchip
Trust&GO secure element. The secure element is shipped with provisioning for popular
cloud platforms including AWS.

The PIC32MZW1 SoC’s 2.4 GHz radio supports Wi-Fi connectivity in IEEE 802.11b/g/n modes.
The SoC also features 1 Mbyte of embedded Flash and 256 kbytes of SRAM, giving it the
capability to host complex IoT software for wireless networking, a TCP/IP stack, real-time
operating system, cloud connectivity, and the application. Application development is
supported by the provision of a broad range of peripherals, such as Ethernet, USB, CAN, an
ADC, and touch-sensing buttons.  

Software development for the WFI32E01 module is supported in Microchip development
tools including the MPLAB® X integrated development environment and the MPLAB
Harmony v3 software development framework. Microchip also follows a system solution
approach which provides ready-to-use software drivers and hardware reference designs,
reducing OEMs’ project risk and time-to-market.

These reference designs include a project example implementing the Matter wireless
protocol for a home automation application.

FEATURES
Wi-Fi security protocols
supported: 

WPA/WPA2/WPA3 Personal
TLS
SSL

Three UART interfaces
Two serial peripheral interfaces
I2C interface
Operating-temperature range: -
40°C to 85°C
Regulatory compliance:

Certified for FCC, IC, RED

APPLICATIONS
Home automation:

HVAC systems
Garage doors 

Building automation
Computing equipment 
Consumer devices

FREE DEV BOARD
PIC32 WFI32E Wi-Fi SoC Curiosity Board.

Orderable Part Number
EV12F11A

APPLY HERE NOW
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https://www.my-boardclub.com/boards/ev12f11a/#apply
https://ww1.microchip.com/downloads/aemDocuments/documents/WSG/ProductDocuments/Brochures/WFI32E01+Wi-Fi+MCU+Module+Sell+Sheet+Rev.+C.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/WSG/ProductDocuments/Brochures/Wi-Fi-Product-Comparison-Chart-00002796.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/WSG/ProductDocuments/DataSheets/PIC32MZ-W1-and-WFI32E01-Family-Data-Sheet-DS70005425.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%201&product=Microchip%20WFI32E01PC%20%20


40 V MOSFETs save energy and lower noise in
power systems and motors

STL320N4LF8 and STL325N4LF8AG MOSFETs from STMicroelectronics, based on new
STripFET F8 technology, offer low on-resistance and switching losses, while supporting

high switching speeds of up to 1 MHz.

STMicroelectronics has extended its portfolio of low-voltage MOSFETs with the introduction
of the STPOWER STripFET F8 oxide-filled trench technology, which cuts both on-resistance
and switching losses while optimizing the MOSFET’s body-diode properties. 

This AEC-Q101 qualified technology will be deployed in MOSFETs with breakdown voltage
ratings ranging from 30 V to 150 V to meet all the requirements for very high-power-density
solutions.

The advanced STripFET F8 technology supports high switching frequencies thanks to low
device capacitance, which minimizes dynamic parameters such as gate-drain charge,
boosting system efficiency. Designers can select switching frequencies between 600 kHz
and 1 MHz. These high switching speeds permit the use of small capacitive and magnetic
components to reduce circuit size and increase the power density of the final application.

The first MOSFETs to benefit from the STripFET F8 technology are the STL320N4LF8 and
STL325N4LF8AG 40 V N-channel, enhancement mode MOSFETs. The STL320N4LF8 features
maximum on-resistance of 0.8 mΩ at a gate-source voltage of 10 V. The figure for the
STL325N4LF8AG is 0.75 mΩ. 

These 40 V MOSFETs are also notable for their low EMI output, thanks to an embedded
snubber, which prevents spikes in the drain-source voltage, and the body diode’s soft-
recovery characteristic. In addition, the diode’s low reverse-recovery charge minimizes
energy losses in hard-switching topologies.

The gate threshold voltage is tightly controlled in the STL320N4LF8 and STL325N4LF8AG to
ensure a narrow spread across devices, enabling the parallel connection of multiple
MOSFETs to handle increased current. 

The MOSFETs are housed in a space-saving and thermally efficient PowerFLAT package with
a footprint of 5 mm x 6 mm.

FEATURES
Maximum continuous drain
current:

360 A for STL320N4LF8
373 A for STL325N4LF8AG

Withstands 1,000 A/10 µs short-
circuit pulses
0.8°C junction-to-case thermal
resistance
Operating-temperature range: -
55°C to 175°C

APPLICATIONS
Automotive
Computers and computer
peripherals
Data center equipment 
Telecoms equipment 
Solar power generation
Power supplies and converters
Battery chargers
Home and professional appliances
Gaming equipment 
Drones
Lighting
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https://www.futureelectronics.com/search?text=STL32%3FN4LF8&q=STL32%3FN4LF8:relevance:category:mosfets&selectedTab=products&selectedParentCategory=mosfets
https://www.st.com/resource/en/product_presentation/40v_stripfet_f8_mosfets.pdf
https://www.st.com/resource/en/datasheet/stl320n4lf8.pdf
https://www.st.com/resource/en/datasheet/stl325n4lf8ag.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%201&product=STMicroelectronics%20STL32xN4LF8%2040%20V%20MOSFETs%20with%20STripFET%20F8%20technology


PTC thermistor provides resettable short-
circuit protection

The surface-mount PRG series from Murata provides a flexible set of trip-current
options. Compact dimensions make these thermistors suitable for use in space-

constrained products such as smartphones.

The PRG series of positive temperature coefficient (PTC) thermistors operates as a
resettable fuse, protecting circuits against the risk of damage caused by short-circuits or
other over-current events. 

Unlike conventional electrical fuses, the PRG series thermistors return to their normal state
after the over-current has abated, and so provide continuous protection without the need
for replacement. 

Constructed from ceramic material, these thermistors provide a fast and reliable response
to over-currents, and are more durable than chip resistors or alternative thermistor types
manufactured with organic materials.

The PTC thermistors in the PRG series offer a wide range of trip-current ratings, maximum
operating-current ratings up to 37.5 A and voltage ratings up to 30 V dc. The thermistors
are available in three case sizes: 

1.0 mm x 0.5 mm
1.6 mm x 0.8 mm
2.0 mm x 1.25 mm

FEATURES
Low profile
Stable characteristics after
mounting and energization
Operating-temperature range: -
20°C to 85°C

APPLICATIONS
Automotive systems
Factory automation 
Battery chargers
USB port protection

Smartphones
Laptop computers
Tablets
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https://www.futureelectronics.com/search?text=PRG&q=PRG:relevance:category:thermistors&selectedTab=products&selectedParentCategory=thermistors
https://www.murata.com/-/media/webrenewal/products/thermistor/ptc/pdf/prg_for_fa.ashx?la=en-gb&cvid=20180719071306632700
https://www.murata.com/-/media/webrenewal/products/thermistor/ptc/prg/applinote_prgseries.ashx?la=en-gb&cvid=20211022052750000000
https://www.murata.com/en-eu/api/pdfdownloadapi?cate=luPTCforCircuProte&partno=PRG03BC101RB7RL
https://www.murata.com/en-eu/api/pdfdownloadapi?cate=luPTCforCircuProte&partno=PRG18BB221MB1RB
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%201&product=Murata%20PRG%20series%20PTC%20thermistors


MOSFET relay family affords design flexibility
with choice of more than 150 variants

The GU series of PhotoMOS® solid-state relays from Panasonic offers high isolation
ratings for use in industrial automation equipment, while providing longer life and a

lower failure rate than traditional electromechanical relays.

The GU series of PhotoMOS solid-state relays from Panasonic Industry gives design
engineers a very wide choice of configuration and power options for systems which require
a reliable, long-lived alternative to conventional electromechanical relays.  

Including more than 150 types, the GU series is suited to many different requirements in
industrial automation applications. The relays’ photovoltaic coupling technology gives long
lifetime, and eliminates the wear and tear to which electromechanical relays are subject. 

The GU relays are available in five contact configurations, and in SOP or DIP packages. They
support load switching requirements ranging from 40 V/1.6 A to 600 V/50 mA. 

Relay options in the GU series include: 

Current limiting
Short-circuit protection
Voltage-sensitive types 
High I/O isolation up to 5 kV

rms

Download the PhotoMOS product selection app here

 

FEATURES
Linear output characteristics
Switches very low analogue
signals 
Non-inductive input
Resistant to shock and vibration

APPLICATIONS
Programmable logic controllers
Industrial PCs
I/O modules
Robotic controls
Smart meters
Battery management systems
Automatic circuit breakers
Smoke detectors
Intercom systems
Alarms

 BUY NOW
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https://industry.panasonic.eu/products/components/relays/photomos-relays/photomos-app
https://www.futureelectronics.com/search?text=AQ%3F%3F1&q=AQ%3F%3F1:relevance%3AmanufacturerName%3APanasonic:category:solid-state-relays&selectedTab=products&selectedParentCategory=solid-state-relays
https://mediap.industry.panasonic.eu/assets/imported/industrial.panasonic.com/ac/cdn/e/control/catalog/unconfirm/semi_eng_selection.pdf
https://mediap.industry.panasonic.eu/assets/imported/industrial.panasonic.com/ac/cdn/e/control/relay/photomos/catalog/semi_eng_gu1a_aqy21_gs.pdf
https://mediap.industry.panasonic.eu/assets/imported/industrial.panasonic.com/ac/cdn/e/control/relay/photomos/catalog/semi_eng_gu2a_aqw21.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%201&product=Panasonic%20Industry%20GU%20series%20PhotoMOS%20solid-state%20relays
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>?@ABC DEB F@GG@HIJ KCBA ?H L@MBENF@HOBEC?@H DLLI?FDP?@HCQ ?H MR?FR PRBJ DEB EBSK?EBA P@ @LBEDPB KHABE EBOBECB T?DCU VRB CBIWN
RBDP?HX FDKCBA TJ PRB IBDYDXB FKEEBHP PRDP WI@MC MRBH D A?@AB @LBEDPBC ?H EBOBECB T?DC ?GLDFPC ?PC DT?I?PJ P@ WKHFP?@H CDWBIJU
VRB T@KHADEJ F@HA?P?@HC M?PR?H MR?FR D A?@AB FDH CDWBIJ @LBEDPB DEB FDIIBA PRB CDWB @LBEDP?HX DEBD Z[\]^U _RBH KC?HX D A?@AB ?H DH
DLLI?FDP?@HQ PRB ABO?FB GKCP CPDJ M?PR?H ?PC [\] M?PR D CKWW?F?BHP CDWBPJ GDEX?H P@ BHCKEB E@TKCP DHA EBI?DTIB @LBEDP?@HU VR?C ?C
BCLBF?DIIJ ?GL@EPDHP ?H R?XR L@MBENABHC?PJ DHA R?XRNPBGLBEDPKEB ?HAKCPE?DI DLLI?FDP?@HC CKFR DC KH?HPBEEKLP?TIB L@MBE CKLLI?BCQ
TDCBTDHA KH?PCQ DHA DKP@GDP?@H BSK?LGBHPQ ?H MR?FR PRB CDWBPJ @W @LBEDP@EC ?C DH ?GL@EPDHP F@HFBEHU
VR?C DEP?FIB B`DG?HBC PRB PRBEGDI CPDT?I?PJ @W EBOBECBNT?DCBA A?@ABCQ DHA B`LI@EBC PRB F@HFBLP @W PRBEGDI EKHDMDJU aP DIC@
ABG@HCPEDPBC R@M P@ FDIFKIDPB PRB [\] @W D A?@ABQ TBW@EB A?CFKCC?HX PRB WDFP@EC MR?FR ?HWIKBHFB PRB PRBEGDI I?G?PC @W ABO?FBC ?H
EBFP?W?BE DLLI?FDP?@HCU
bcd efged hi h jcdklhm inijdl
[BIWNRBDP?HX FDKCBA TJ IBDYDXB FKEEBHP ?C @HB @W PRB WDFP@EC PRDP DWWBFP PRB PRBEGDI CPDT?I?PJ @W D A?@AB ?H EBOBECB T?DCU aP DIC@ ABLBHAC
@H PRB A?@ABoC DT?I?PJ P@ A?CC?LDPB PR?C RBDPQ GBDCKEBA DC PRB PRBEGDI EBC?CPDHFB @W PRB CJCPBG ?H MR?FR ?P @LBEDPBCU aH PRBEGDI
BSK?I?TE?KGQ PRB pKHFP?@H PBGLBEDPKEB @W D ABO?FB FDH TB ABCFE?TBA KC?HX PRB W@II@M?HX BSKDP?@HQ ?H MR?FR D W?`BA DGT?BHP
PBGLBEDPKEBQ VDQ ?C F@HC?ABEBA PRBEGDI qXE@KHAor

_RBEB sth(j-a) ?C PRB PRBEGDI EBC?CPDHFB TBPMBBH PRB pKHFP?@H DHA PRB DGT?BHP BHO?E@HGBHPQ DHA tdissipated ?C PRB DG@KHP @W L@MBE
A?CC?LDPBA ?H PRB ABO?FBU
] CPBDAJNCPDPB F@HA?P?@H ?C EBDFRBA MRBH PRB PM@ F@GLBP?HX LE@FBCCBC CR@MH ?H u?XKEB v DEB ?H TDIDHFBr

1U VRB FDLDF?PJ @W PRB PRBEGDI CJCPBG P@ A?CC?LDPB RBDP PRE@KXR PRB PRBEGDI EBC?CPDHFBQ ABH@PBA TJ PRB ADEY XEBBH I?HBU
2U VRB CBIWNRBDP?HX @W PRB ABO?FB XBHBEDPBA TJ EBOBECB IBDYDXB FKEEBHPQ DHA L@PBHP?DI CM?PFR?HX I@CCBCQ MRBEB PRB IBOBI @W IBDYDXB
FKEEBHP ?HFEBDCBC ?H I?HB M?PR pKHFP?@H PBGLBEDPKEBQ ABH@PBA TJ PRB EBA I?HBU

Fig. 1: Steady-state operating conditions that give rise to thermal equilibrium 

VRB TIKB I?HBQ EBLEBCBHP?HX A?CC?LDPBA L@MBEQ ?HPBECBFPC PRB `ND`?C DP PRB DGT?BHP PBGLBEDPKEB DHA PRBH E?CBC M?PR D CI@LB LE@L@EP?@HDI
P@ PRB CJCPBGoC PRBEGDI F@HAKFPDHFBQvwsPRU VRB L@MBE XBHBEDPBA TJ PRB A?@ABoC IBDYDXB FKEEBHPQ CR@MH TJ PRB @EDHXB I?HBQ E?CBC
B`L@HBHP?DIIJ M?PR ?HFEBDC?HX pKHFP?@H PBGLBEDPKEBU VRB F@@EA?HDPBC @W PRB L@?HPC @W ?HPBECBFP?@H @W PRB PM@ FKEOBC GDEY PRBEGDI
BSK?I?TE?KG F@HA?P?@HCU
VRB W?ECP L@?HP @W ?HPBECBFP?@H F@EEBCL@HAC P@ D CPDTIB PRBEGDI BSK?I?TE?KG W@E PRB CJCPBGU xBEBQ DC I@HX DC PRB L@MBE XBHBEDPBA
PRE@KXR ABO?FB CBIWNRBDP?HX ?C I@MBE PRDH PRDP A?CC?LDPBAQ PRB pKHFP?@H PBGLBEDPKEB M?II ABFEBDCB DHA F@HOBEXB P@MDEA D PRBEGDIIJ
CPDTIB @LBEDP?HX F@HA?P?@HU
aW G@EB L@MBE ?C XBHBEDPBA PRDH FDH TB A?CC?LDPBA R@MBOBEQ MR?FR ?C CR@MH DP PRB R?XRBE L@?HP @W ?HPBECBFP?@H ?H PRB XEDLR ?H u?XKEB vQ
PRB ABO?FBoC pKHFP?@H PBGLBEDPKEB M?II F@HP?HKB P@ ?HFEBDCBQ BOBHPKDIIJ TBF@G?HX PRBEGDIIJ KHCPDTIB ?H D LE@FBCC EBWBEEBA P@ DC PRBEGDI
EKHDMDJU ]C D EBCKIPQ PRB ABO?FB M?II F@HP?HKB P@ AEDM G@EB FKEEBHP KHP?I ?P WD?IC AKB P@ PRBEGDI @OBECPEBCCU u?XKEB y CR@MC DH `NEDJ
?GDXB @W D ABO?FB PRDP RDC WD?IBA AKB P@ PRBEGDI EKHDMDJU

Fig. 2: Device failure due to thermal runaway

xBEBQ PRB ADGDXB MDC FDKCBA MRBH PRB WKC?HX FKEEBHP @W PRB T@HA M?EB MDC B`FBBABAU u@E D FI?LNT@HA LDFYDXBA ABO?FBQ R@MBOBEQ
PRBEGDI @OBECPEBCC M@KIA ABCPE@J PRB CBG?F@HAKFP@E A?BU VRB DLLDEBHP A?CF@I@EDP?@H @W PRB BL@`J G@IA?HX F@GL@KHA CR@MC PRDP PRB
ABO?FB EBDFRBA D OBEJ R?XR PBGLBEDPKEBU
VRB CJCPBGoC CDWBPJ GDEX?H ?C PRB PBGLBEDPKEB XDL TBPMBBH CPDTIB DHA KHCPDTIB F@HA?P?@HCU ]C DGT?BHP PBGLBEDPKEB ?HFEBDCBCQ PRB
CDWBPJ GDEX?H CRE?HYC KHP?I PRB CPDTIB DHA KHCPDTIB BSK?I?TE?KG F@HA?P?@HC F@?HF?ABQ DP MR?FR L@?HP PRB F@HA?P?@HC W@E PRBEGDI EKHDMDJ
DEB CDP?CW?BAQ DC CR@MH ?H u?XKEB zU

Fig. 3: Continuously rising ambient temperature lowers the thermal safety margin and increases the risk of thermal runaway.  

VRB I?G?PC @W PRB PRBEGDI EKHDMDJ F@HA?P?@H ABW?HB PRB CDWB @LBEDP?HX DEBD @W D A?@AB ?H EBOBECB T?DCU u@E D X?OBH EBOBECB T?DC O@IPDXBQ
{RQ PRB F@EEBCL@HA?HX IBDYDXB FKEEBHPQ aRQ ?C GBDCKEBA @OBE pKHFP?@H PBGLBEDPKEBU |J DLLIJ?HX PRB W@EGKIDr

VRB PBGLBEDPKEB I?G?P W@E PRBEGDI EKHDMDJ FDH TB FDIFKIDPBA DP BDFR EBOBECB T?DC L@?HP W@E D X?OBH PRBEGDI EBC?CPDHFB ZsPR^U VR?C
BSKDP?@H ?C ?IIKCPEDPBA ?H u?XKEB }Q MR?FR CR@MC PRB GD`?GKG PRBEGDIIJ CPDTIB EBOBECB O@IPDXB W@E D A?@AB TDCBA @H ?PC pKHFP?@H
PBGLBEDPKEBU

Fig. 4: Relationship between maximum reverse voltage and junction temperature of a diode

aH LEDFP?FBQ PRB [\] XEDLR ?C KCBA DC W@II@MCU VRB EBSK?EBA GD`?GKG EBOBECB O@IPDXB ABPBEG?HBC PRB GD`?GKG pKHFP?@H PBGLBEDPKEB
W@E D X?OBH DLLI?FDP?@HQ MRBEB D LE@AKFPoC sth(j-a) ?C YH@MHU VRB XBHBEDPBA L@MBE FDH TB FDIFKIDPBA TJ PDY?HX ?HP@ DFF@KHP PRB IBDYDXB
FKEEBHP @W PRB ABO?FB DP PRB X?OBH EBOBECB O@IPDXB DHA pKHFP?@H PBGLBEDPKEBQ DC CPDPBA ?H PRB ABO?FBoC ADPDCRBBPU VRB GD`?GKG
DII@MDTIB DGT?BHP PBGLBEDPKEB FDH TB BDC?IJ FDIFKIDPBA M?PR PR?C W@EGKIDr

~g� ed�f�d jd�c�gmg�n h��d�ji ���
] A?@ABoC [\] ?C CPE@HXIJ ?GLDFPBA TJ PRBEGDI EBC?CPDHFB DFF@EA?HX P@ PRB W@II@M?HX W@EGKIDr

�@HCBSKBHPIJQ PRB [\] FDH TB ?HFEBDCBA PRE@KXR PRB KCB @W LDFYDXBC PRDP RDOB D I@M pKHFP?@HNP@NC@IABENL@?HP PRBEGDI EBC?CPDHFBQ @E
t�|C DHA CKTCPEDPBC M?PR X@@A PRBEGDI LE@LBEP?BCQ CKFR DC FBEDG?F t�|CU
VRB CBG?F@HAKFP@E PBFRH@I@XJ KCBA P@ F@HCPEKFP D A?@AB DIC@ ?GLDFPC ?PC [\]Q DC PRB EBOBECB IBDYDXB FKEEBHP ?C EBCL@HC?TIB W@E PRB
XBHBEDPBA L@MBE DP D X?OBH T?DC L@?HPU _RBH F@GLDE?HX PRB IBDYDXB FKEEBHP @W A?WWBEBHP PBFRH@I@X?BCQ ?P ?C TBPPBE P@ KCB PRB FKEEBHP
ABHC?PJ EDPRBE PRDH PRB DFPKDI IBDYDXB FKEEBHPU VR?C DLLE@DFR BI?G?HDPBC PRB ?GLDFP @W A?B C?�B DHA BHDTIBC D I?YBNW@ENI?YB F@GLDE?C@H
@W A?WWBEBHP PBFRH@I@X?BCU
u?XKEB � CR@MC PRB EBIDP?@HCR?L TBPMBBH IBDYDXB FKEEBHP ABHC?PJ DHA pKHFP?@H PBGLBEDPKEB W@E W?OB A?WWBEBHP A?@AB PBFRH@I@X?BC DP D
EBOBECB T?DC O@IPDXB @W v�� {Q ?HFIKA?HXr

100 { I@M IBDYDXBNFKEEBHP LIDHDE [FR@PPYJ
100 { I@M W@EMDEANO@IPDXB LIDHDE [FR@PPYJ
200 { RJLBEWDCP EBF@OBEJ A?@AB
120 { C?I?F@H XBEGDH?KG Z[?�B^ A?@AB
100 { VEBHFR [FR@PPYJ A?@AB

Fig. 5: Leakage current density of five rectifier technologies measured at 100 V

VR?C XEDLR FDH TB ?HPBELEBPBA DC W@II@MCr
]C B`LBFPBAQ PRB [FR@PPYJ A?@AB M?PR I@M W@EMDEA O@IPDXB ZF@HCPEKFPBA M?PR D I@M M@EY WKHFP?@H GBPDI^ B`R?T?PC PRB R?XRBCP IBDYDXB
FKEEBHPU
aH F@HPEDCPQ PRB IBDYDXB FKEEBHP ABHC?PJ @W PRB I@MNIBDYDXB LIDHDE [FR@PPYJ ABO?FB ?C PM@ @EABEC @W GDXH?PKAB I@MBEQ ABG@HCPEDP?HX
PRB B`L@HBHP?DI ?GLDFP @W TDEE?BE RB?XRP @H PRB IBDYDXB FKEEBHP
VRB RJLBEWDCP EBF@OBEJ A?@AB DIC@ RDC I@M IBDYDXBNFKEEBHP ABHC?PJ
aHPBEBCP?HXIJQ PRB IBDYDXBNFKEEBHP ABHC?PJ W@E PRB H@OBI [?�B A?@AB PBFRH@I@XJ ?C PRB CDGB DC PRDP @W PRB RJLBEWDCP EBF@OBEJ A?@ABU
VRB VEBHFR [FR@PPYJ PBFRH@I@XJ B`R?T?PC D R?XRBE EBOBECB IBDYDXBNFKEEBHP ABHC?PJ PRDH PRB I@MNIBDYDXB LIDHDE [FR@PPYJQ AKB P@ ?PC
PEBHFR F@HCPEKFP?@H

] ABF?C?OB WDFP@E ?H ABPBEG?H?HX PRB PRBEGDI CPDT?I?PJ @W D A?@AB ?H EBOBECB T?DC ?C H@P PRB DFPKDI IBDYDXB FKEEBHP TKP PRB ?HFEBDCB ?H PRB
EDPB @W IBDYDXB FKEEBHP @OBE PBGLBEDPKEBU V@ RBIL P@ KHABECPDHA PR?C TBPPBEQ u?XKEB � CR@MC PRB ABE?ODP?OBC @W PRB XEDLRC CR@MH
LEBO?@KCIJ ?H u?XKEB � M?PR EBCLBFP P@ PBGLBEDPKEBU
VRB B`L@HBHP?DI HDPKEB @W PRB EBOBECB IBDYDXBNFKEEBHP ABHC?PJ @OBE PBGLBEDPKEB GBDHC PRBCB ABE?ODP?OB XEDLRC DEB DIC@ B`L@HBHP?DI
DHAQ PRBEBW@EBQ I?HBDE @H D I@XDE?PRG?F CFDIBU �@HBPRBIBCCQ PRB @EABE @W PRB ABO?FBC EBGD?HC PRB CDGBQ M?PR [?�B DHA RJLBEWDCP
PBFRH@I@X?BC CR@M?HX PRB XEBDPBCP L@PBHP?DI W@E PRBEGDI CPDT?I?PJQ MR?IB PRB LIDHDE [FR@PPYJ M?PR I@M W@EMDEA O@IPDXB RDC PRB IBDCPU

Fig. 6: Derivative of leakage current density at 100 V reverse bias with respect to junction temperature
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>?@ABC DEB F@GG@HIJ KCBA ?H DLLI?FDP?@HC PRDP EBSK?EB PRBG P@ @LBEDPB ?H EBOBECB T?DCQ D F@HA?P?@H ?H MR?FR PRBJ DEB CBHC?P?OB P@
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Polarized power relays perform energy-
efficient switching operations

Panasonic supplies multiple series of polarized power relays to meet the needs of many
applications. These relays offer substantially lower power consumption than other types

of electromechanical relay, with low self-heating.

Panasonic Industry offers a broad portfolio of polarized power relays for applications
including home and building automation, industrial equipment, and smart city automation.
Relays supporting three types of operation are available: single-side stable, one-coil
latching, and two-coil latching.

Polarized power relays help to reduce energy consumption: the permanent magnet in the
coil reduces the energy required to actuate the load circuit. A latching relay also consumes
no energy in the switched state. This results in highly efficient operation with no self-
heating caused by power loss in the coil. 

The Panasonic portfolio of polarized power relays includes the miniature DSP range, which
provides the contact rating of a power relay, at 8 A, in a package the size of a signal relay.
These power relays offer high contact pressure, a low bounce rate, high energy efficiency,
and good resistance to vibration. Highly sensitive, they can be driven directly by transistors,
microcontrollers or other types of IC. They require a nominal operating power of around
190 mW with a 3 V coil.

The Panasonic portfolio of polarized power relays also includes the DK, DE, DW and DJ-H
series supporting operating current up to 50 A and breakdown voltages up to 277 V ac.

  DSP DK DE DW DJ-H

Contact
Configuration

1A
1A1B,
2A

1A
1A1B,
2A

1A
1A1B,
2A

1A 1A 1A

AC Voltage
250
V

250 V
250
V

250 V
250
V

250 V 250 V 277 V 277 V

AC Current 8 A 5 A
10
A

8 A
16
A

8 A 8 A 16 A 50 A

DC Voltage
30
V

30 V
30
V

30 V 30 V 30 V    

DC Current 5 A 5 A
10
A

8 A
10
A

8 A    

Length x
Width x
Height (mm)

20.2 x 11 x
10.5

20 x 12.5 x 9.7
25 x 12.5 x
12.5

24 x 10
x 18.8

24 x 10
x 15.8

39 x 15 x
30.2

FEATURES
Coil-voltage range: 3 V to 24 V dc 
3.5 mm creepage and clearance 
Standard or reversed polarity 
UL/CSA recognized
TÜV approved
Complies with EN 60335 glow-wire
test
Sealed package

APPLICATIONS
Office equipment  
Measuring instruments
Programmable logic controllers
Computer numerical control
machines
Smart plugs and lighting
Building automation controls

 BUY NOW
 

 INFORMATION
 

 DATASHEET

 SAMPLES

https://www.futureelectronics.com/search?text=DE+Series&q=DE+Series:relevance%3AmanufacturerName%3APanasonic:category:power-relays&selectedTab=products&selectedParentCategory=power-relays
https://mediap.industry.panasonic.eu/assets/imported/industrial.panasonic.com/ac/cdn/e/control/catalog/unconfirm/mech_eng_selection.pdf
https://mediap.industry.panasonic.eu/assets/imported/industrial.panasonic.com/ac/cdn/e/control/relay/power/catalog/mech_eng_de.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%202&product=Panasonic%20Industry%20DE%20series%20polarized%20power%20relays


Waterproof circular connectors provide robust
performance in industrial applications

VULCON™ connectors from NorComp give designers a flexible choice of board-mounting
options. Systems based on the VULCON circular connectors can keep signal integrity

high even in the presence of strong noise sources.

VULCON™ circular connectors from NorComp offer a robust, waterproof cable-to-panel or
cable-to-PCB interface that is ideal for use in demanding industrial applications such as
factory- or warehouse-floor robots.  

The VULCON circular connectors save space, occupying less room than rectangular
connectors that have the same number of contacts. The VULCON product range is available
in three sizes, M5, M8, and M12, and with from two to 12 positions. 

These connectors offer IP67 or IP68 protection ratings in both the mated and unmated
condition. They also feature full metal shells to give excellent shielding against EMI and RF
interference, helping systems to maintain high signal integrity.

FEATURES
Board-mount configuration
options: 

Solder cup
Vertical
Right-angle 

Cable-mount available as loose
pieces or pre-made cables
Up to 5 A contact rating
Operating-temperature range: -
40°C to 85°C 
Available in stainless steel

APPLICATIONS
Power supplies
Motors
Actuators
Robotics 
Communications equipment
Sensor systems
Industrial controls
Industrial automation
Gauges
Data loggers

 BUY NOW
 

 INFORMATION
 

 SAMPLES

https://www.futureelectronics.com/search?text=Norcomp&q=Norcomp:relevance:category:connectors-circular&selectedTab=products&selectedSubCategory=connectors-circular&selectedParentCategory=interconnect
https://content.norcomp.net/documents/vulcon-sales-sheet-web.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%202&product=NorComp%20VULCON%20waterproof%20circular%20connectors
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Fig. 1: Image acquired during Perseverance’s descent to Mars, using its parachute up-look camera A. (Image Credit: NASA and JPL-Caltech)
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FEATURES
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Þàêçè
ÝÞ ßà ëëìíî çïïäðäçåðñ
òóäôäåõßçö åçç÷ ïàè çøßçèåõó ùçõßú
öäåû õß èõßç÷ ðàåßäåéàéö ðéèèçåß
üàåßèàóóç÷ öêäßðùäåý öÞçç÷
èç÷éðçö òþÿ

APPLICATIONS
�äèúßàúêõßçè ùçõß ÞéôÞö
�äèúßàúõäè ùçõß ÞéôÞö
üäèðéóõßäàå ÞéôÞö
�óàêçèö
üàå÷çåöçè ïõåö äå ùäýùúçïïäðäçåðñ
õäè ðàå÷äßäàåçèö
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https://www.my-boardclub.com/boards/rdk-8xx/#apply
https://www.my-boardclub.com/boards/rdk-964/#apply
https://www.futureelectronics.com/search/?text=Bridgeswitch
https://www.power.com/sites/default/files/documents/BridgeSwitch_Product_Flyer_8.5x11_EN.pdf
https://www.power.com/sites/default/files/documents/bridgeswitch_family_datasheet.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%203&product=Power%20Integrations%20BRD1x6xC%20Integrated%20half-bridge%20drivers


Integrated wireless module simplifies
Bluetooth Low Energy connectivity

The STM32WB1MMC from STMicroelectronics provides a ready-made implementation of
a Bluetooth®-based system, including a 2.4 GHz radio, dual-core MCU, antenna and

power circuit, backed by a royalty-free protocol stack.

The STM32WB1MMC from STMicroelectronics is a compact wireless module which provides
a quick and easy way to integrate Bluetooth Low Energy networking capability into an end
product design. The module is supplied with a royalty-free Bluetooth v5.3 protocol stack. 

Based on the STM32WB15 wireless microcontroller, this certified 2.4 GHz module provides
excellent RF performance thanks to its good receiver sensitivity and high output power. The
module’s low-power features extend battery run-time, enabling applications to run on small
coin cells or even harvested energy.

The integrated module provides a complete radio system, including a chip antenna, an
option for connecting an external antenna, a reliable antenna matching circuit, and a
switch-mode power supply.

The STM32WB15 on which the STM32WB1MMC is based is a dual-core wireless MCU which
can support comprehensive Bluetooth Low Energy connectivity while also running the host
application. The MCU includes a 2.4 GHz radio managed by a dedicated Arm® Cortex®-M0+
processor core. To run the main application, it features a 64 MHz Cortex-M4 core which
allows for uninterrupted real-time performance. 

A rich selection of analog peripherals includes a 12-bit ADC and low-power comparator. The
module also features multiple digital interfaces, and up to 37 fast I/Os, 35 of which are 5 V-
tolerant.

The STM32WB1MMC module is supported by the proven STM32Cube software ecosystem,
which offers embedded software libraries and tools. The module’s 77-lead LGA package has
a footprint of 10 mm x 6.5 mm.

FEATURES
High RF performance: 

Programmable output power up
to +5.5 dBm

-96 dBm sensitivity at 1 Mbit/s
data rate
2 Mbits/s maximum data rate
Pending certification for CE, FCC,
IC, JRF, SRRC
Rich security capabilities: 

Secure firmware installation 
Hardware encryption 
Hardware public key authority 
Secure 96-bit ID
True random number generator

Memory resources: 
320 kbytes Flash memory
48 kbytes SRAM

APPLICATIONS
Fleet and resource management
Asset monitoring and tracking
Large-scale IoT applications

 BUY NOW
 

 DATASHEET
 

 SAMPLES

https://www.futureelectronics.com/p/semiconductors--wireless-rf--rf-modules-solutions--bluetooth/stm32wb1mmch6tr-stmicroelectronics-5172361
https://www.st.com/resource/en/datasheet/stm32wb1mmc.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%203&product=STMicroelectronics%20STM32WB1MMC%20%20Integrated%20wireless%20modules


Dc-dc converter modules offer very high power
density

RECOM RPX modules’ outstanding thermal performance and innovative 3D Power
Package technology enable fanless operation at high ambient temperatures while

supplying output currents up to 4.0 A.

The RPX series of dc-dc converter modules from RECOM are complete power modules with
integrated power transistors and inductors, requiring only input and output capacitors and
voltage-setting resistors to form fully functioning power regulators with various maximum
current ratings up to 4 A. The RPX modules’ wide input-voltage ranges mean that they can
be used in circuits with a supply voltage of 5 V, 12 V, 15 V or 24 V dc. 

The RPX-1.0, RPX-1.5, RPX-2.5 and RPX-4.0 power modules are supplied in thermally-
enhanced, surface-mount QFN packages that have a small footprint and offer high power
density. The 3D power packaging design developed by RECOM features an integrated
inductor and a control IC embedded in the substrate, reducing the system footprint. The
excellent thermal performance of the RPX modules means that they can operate at
temperatures up to at least 85°C without forced-air cooling. 

Built-in protection functions include short-circuit protection, over-current limiting and
thermal shutdown. A resistor divider on the input allows an under-voltage lockout voltage
to be set to protect battery-powered supplies from over-discharge. A resistor divider on the
output controls the setting of the output voltage over a very wide range, while an enable
input provides for voltage supply sequencing.

Some products in the RPX series are now also offered as -Q variants, qualified to AEC‑Q100
Grade 1 for operation up to 125°C. These modules include wettable flanks, which facilitate
automated optical inspection of the land-grid array solder joints.

All modules are readily available on short lead times from Future Electronics.

Product
Name

Current
Rating

(A)

Input-
voltage

Range (V)

Main Output-
voltage Range

(V)
Package Dimensions

RPX-0.5Q  0.5 4.0 to 36.0 0.8 to 34 3 mm x 5 mm x 1.6 mm

RPX-1.0 1.0 4.0 to 36.0 0.8 to 30 3 mm x 5 mm x 1.6 mm

RPX-1.5 1.5 4.0 to 36.0 0.8 to 30 3 mm x 5 mm x 1.6 mm

RPX-1.5Q 1.5 4.0 to 36.0 0.8 to 30 3 mm x 5 mm x 1.6 mm

RPX-2.5 2.5 4.5 to 28.0 1.2 to 6.0 4 mm x 4.5 mm x 2.0 mm

RPX-4.0 4.0 3.8 to 36.0 1.0 to 7.0 5.0 mm x 5.5 mm x 4.1 mm

FEATURES
Reliable performance maintained
at higher than 110°C ambient
temperature 
Minimal filtering required for Class
A or B EMC compliance
Very low power consumption in
shut-down mode

APPLICATIONS
Industrial control 
Motor control
Automated test equipment
Medical and imaging equipment
On-board power supplies
Portable devices

FREE DEV BOARD
Evaluation platform for RPX-4.0 buck

regulator module.

Orderable Part Number
RPX-4.0-EVM-1

APPLY HERE NOW

 BUY NOW
 

 DATASHEET
 

 DATASHEET #2

 SAMPLES

https://www.my-boardclub.com/boards/rpx-4-0-evm-1/#apply
https://www.futureelectronics.com/search/?selectedTab=products&q=RPX::manufacturerName:RECOM&text=RPX
https://g.recomcdn.com/media/Datasheet/pdf/.fQsn0lFY/.tb4c9970b670b1c312c46/Datasheet-532/RPX-0_5Q.pdf
https://g.recomcdn.com/media/Datasheet/pdf/.f6i0q97X/.t5e9ce26ad2de08cb6b70/Datasheet-461/RPX-4_0.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%203&product=Recom%20RPX%20Dc-dc%20converter%20module
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https://www.futureelectronics.com/search?text=SiR5%3F0DP&q=SiR5%3F0DP:relevance:category:mosfets&selectedTab=products&selectedParentCategory=mosfets
https://www.vishay.com/docs/66840/sir500dp.pdf
https://www.vishay.com/docs/78218/sir570dp.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%203&product=Vishay%20SiR5x0DP%20Power%20MOSFETs
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https://www.futureelectronics.com/search/?selectedTab=products&q=ETQP%3FM%3F%3F%3Fkv::manufacturerName:Panasonic&text=ETQP%3FM%3F%3F%3Fkv
https://mediap.industry.panasonic.eu/assets/custom-upload/Components/Inductors%20(Coils)/Power%20Inductors/ETQP%20Series%20Inductor%20Product%20Guide.pdf
https://mediap.industry.panasonic.eu/assets/imported/industrial.panasonic.com/cdbs/www-data/pdf/AGL0000/AGL0000C63.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%203&product=Panasonic%20Industry%20ETQPxMxxxKVx%20power%20choke%20coils
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2 <=4>08 2B GHI/
1 <=4>0 2B JE>E CDE8F

K79LM2N9> 25>7298 B321 OP >2 @A
G0E1D088 305DEM0109> B23 HQRS
J067M08
11-MFE990D SL?OPL=7> ITU
V0903ED KW/ >7103

APPLICATIONS
X210 E55D7E9M08
Y9JN8>37ED 0ZN75109>
U298N103 J067M08
CE98
G09823 M29>32D
Q7[F>79[
Y9603>038
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https://www.my-boardclub.com/boards/rtk5rlg160c00000bj/#apply
https://www.futureelectronics.com/search/?text=R5F121
https://www.renesas.com/eu/en/document/dst/rl78g16-datasheet?r=25428046
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%204&product=Renesas%20RL78/G16%2016-bit%20MCUs
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ÕØÙÚÏÜÔÒÛÜÏÝÞÕß ÔàÕ áâ ÚÔàÕ Ü×ÜãäáåÒÔÔæçè ÛÒ× éãêáëì
ÕØÙÚÏÜÔÒÛÜÏÝÞÕ ÔàÕ áâ ÚÔàÕ Ü×ÜãäáåÒÔÔæçè ÛÒ× éãêáëì
ÕØÙÚÏÜÔÒ×ÜÏÝÞÕ ÔàÕ áâ ÚÔàÕ Ü×ÜãäáåÒÔÔæçè ×ÛÓ éãêáëì
ÕØÙÚÏÜÔÒÛÜÏÝÞí ÜÛÔàÕ áâ îÛàÕ Ü×ÜãäáåÒÔÔæçè ÛÒ× éãêáëì
ÕØÙÚÏÜÔÒÜÜÏÝÞÕ ÔàÕ áâ ÚÔàÕ ÒÓÜãäáåÒÔÔæçè ÛÒ× éãêáëì
ÕØÙÚÏÜÔÒÛÜÏÝÞíß ÜÛÔàÕ áâ îÛàÕ Ü×ÜãäáåÒÔÔæçè ÛÒ× éãêáëì
ÕØÙÚÏÜÔÒÒÜÏÝÞÕ ÔàÕ áâ ÚÔàÕ ÒÓÜãäáåÒÔÔæçè ×ÛÓ éãêáëì

FEATURES
Ýï� íìâ ðñò ðàôÞóäõåß
�÷÷äßäàåõó ðàååçðßäæäßñ ßà
ÞçèäÞùçèõóöó
ðåúðùäÞ ÿíüô ÿíïô Ý�õñ õå÷ ïöÿ
äåßçèïõðçö õå÷ òöÿðö

ÿôÞèàæç÷ ÷õßßçèñúðùõèýäåý
ðõÞõ÷äóäßäçö
üàôÞóäçö êäßù Ýï� �ü æøìø
ößõå÷õè÷

APPLICATIONS
ùõðßàèñ õéßàôõßäàå
þç÷äðõó õå÷ óäïç öðäçåðçö
çúéäÞôçåß
õçßõäó öñößçôö
ïçðéèäßñ õå÷ öéèæçäóóõåðç
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https://www.my-boardclub.com/boards/cyusb3kit-003/#apply
https://www.futureelectronics.com/search/?text=CYUSB301
https://www.infineon.com/dgdl/Infineon-CYUSB301X_CYUSB201X_EZ-USB_FX3_SUPERSPEED_USB_CONTROLLER-DataSheet-v21_00-EN.pdf?fileId=8ac78c8c7d0d8da4017d0eca1e7442aa
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%204&product=Infineon%20EZ-USB™%20FX3%20USB%205%20Gbps%20peripheral%20controllers


Compact industrial Ethernet connectors
provide board space savings of up to 75%

ix Industrial™ connectors support data rates up to 10 Gbits/s. Available in a wide range
of mounting styles for various cable sizes, the ix Industrial connectors can be positioned

closely side-by-side on a single PCB.

Hirose supplies a rugged Ethernet connector which combines a small, robust design with
high-speed data-transmission capabilities. Intended for use in industrial automation and
manufacturing environments, the ix Industrial™ connectors combine high-speed
performance and a compact design with high reliability and design flexibility.  

The connector occupies up to 75% less board space than RJ45 connector systems, and up
to 28% less than competing snap-in I/O connectors. Supporting CAT5e and CAT6A cabling,
the ix Industrial series connector integrates shielding against EMI and electro-static
discharge to provide for safe and secure transmission at data rates up to 10 Gbits/s.

The ix Industrial series is available with two keying codes, one for Ethernet and the other
for non-Ethernet applications. The connectors are compliant with the IEC 61076-3-124
standard. The ix Industrial plug is supplied with both solder and insulation displacement
contact (IDC) terminations, giving the flexibility to use it with a range of cable sizes.Offered
in upright right-angle, horizontal right-angle, vertical, and panel-mount inline versions, the
ix Industrial connectors enable designers to save board space, for instance, the dimensions
of the upright right-angle receptacle are just 8.8 mm x 9.4 mm x 12.8 mm. The connectors
can be mounted in parallel with a pitch distance of only 10 mm. The narrow width of the
receptacle is particularly beneficial when multiple connectors are positioned on a single
PCB side-by-side.

Featuring a rugged and reliable design, the snap-in I/O connector has a positive metal lock
with a pre-load spring mechanism which provides a clear tactile click and ensures complete,
secure mating. The pre-loaded springs prevent unintended cable removal, and extend the
operating life to more than 5,000 mating/unmating cycles.

The receptacle shell is mounted on the PCB via through-hole solder legs to enhance PCB
retention and to resist the wrenching of the cable assembly. The wire-termination unit and
cable clamp are integrated into a single plug shell, which prevents the connecting part of
the cable assembly from being affected by the load on the cable.

FEATURES
Rated current:

1.5 A/pin on all pins
3 A/pin on pins 1, 2, 6, 7

50 V ac/60 V dc voltage ratings 
Operating-temperature range: -
40°C to 85°C

APPLICATIONS
Factory automation controllers
Industrial robotics
Programmable logic controllers
Security systems
Servo amplifiers
Servers
Machine vision cameras
Automated ground vehicles
Automated mobile robots

 BUY NOW
 

 INFORMATION
 

 DATASHEET

 SAMPLES

https://www.futureelectronics.com/search?text=IX&q=IX:relevance%3AmanufacturerName%3AHirose+Electric:category:modular-ethernet-connectors&selectedTab=products&selectedParentCategory=modular-ethernet-connectors
https://www.hirose.com/en/product/document?clcode=&productname=&series=IX&documenttype=Free&lang=en&documentid=ix_pamphlet_en
https://www.hirose.com/en/product/document?clcode=CL0251-1001-0-00&productname=DSX-CHA-5-IX-S&series=IX&documenttype=Catalog&lang=en&documentid=D144096_en
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%204&product=Hirose%20ix%20Industrial™%20compact%20industrial%20Ethernet%20connectors%20


Industry’s first serial page EEPROM marks
breakthrough in non-volatile memory

M95P EEPROM products from STMicroelectronics provide an all-in-one solution for ultra
low-power systems that require an external non-volatile memory to manage firmware

downloaded over-the-air, data logging, or event recording.

STMicroelectronics has introduced the industry’s first family of serial page EEPROM
memory products. This family is an extension of the ST EEPROM portfolio, and is available
in three density options:

8 Mbit M95P08 
16 Mbit M95P16
32 Mbit M95P32

These high-density EEPROM products are page-erasable SPI page memory devices that
combine flexibility and high performance with ultra-low power consumption. The bytes are
tied together in 512-byte pages, and can be written even if they are not erased. These bytes
can be accessed through an 80 MHz SPI bus, with high-performance single-, dual- and
quad-SPI outputs.

The innovative page EEPROM architecture gives designers the flexibility to perform
firmware management and data logging with the same device, a combination that usually
calls for a serial NOR Flash and an EEPROM. This integrated solution reduces bill-of-
materials cost and shortens time-to-market. It also enables designers to realize designs for
smaller modules with ultra-low power operation, giving longer battery run-time in wearable
and portable products. 

An entirely new development, serial page EEPROM combines ST’s advanced proprietary
non-volatile memory technology with a new smart page architecture, bringing together the
benefits of high memory density for firmware management and easy data logging with byte
flexibility and high endurance. The technology also features fast read, erase, and program
times, reducing manufacturing costs and application downtime by enabling rapid uploads
and downloads. Fast power-up and a quad-output read capability allow for faster
application wake-up.

Serial page EEPROM offers a non-volatile memory solution that is less expensive than
ferroelectric RAM. It also offers lower power consumption as well as more functionality and
greater ease of use than serial Flash and dataflash products.

FEATURES
500,000 cycles write endurance
100 years data retention
1.5 mA page write current 
2 ms page write time up to 512
bytes
1 ms page program time up to 512
bytes
4 ms block erase time
Error correction code
Schmitt trigger inputs for noise
filtering
Operating-voltage range: 1.6 V to
3.6 V

APPLICATIONS
Industrial IoT modules
Wearable devices
Healthcare devices and medical
equipment
Electronic shelf labels
Smart meters
5G optical fiber modules

 BUY NOW
 

 INFORMATION
 

 DATASHEET

 DATASHEET #2
 

 SAMPLES

https://www.futureelectronics.com/search?text=M95P&q=M95P:relevance:category:spi-interface-protocol&selectedTab=products&selectedParentCategory=spi-interface-protocol
https://www.st.com/resource/en/flyer/flyer-m95p-page-eeprom.pdf
https://www.st.com/resource/en/datasheet/m95p08-i.pdf
https://www.st.com/resource/en/datasheet/m95p32-i.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%204&product=STMicroelectronics%20M95P%20serial%20page%20EEPROM%20memory
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Z[\ ]^_`abc`Z \defghijfk\l fe`le gmn\o higgjp\h qomr stu fo\ [mih\l pd f emrgfek
e[fhhph`rmidk gfevfw\ n[pe[ ph \fhx km pdhkfjj pd pdlihkopfj emdkomj fdl fikmrfkpmd
fggjpefkpmdhy
zg\ofkpdw qomr f npl\ pdgik`{mjkfw\ ofdw\ mq |} ~ km �b} ~ fe� k[\ ]^_`abc`Z rmlij\h
higgjx f emdkpdimih gmn\o mikgik mq ab � fk f e[mpe\ mq qp�\l� hpdwj\ mikgik {mjkfw\h� } ~� �
~� a� ~� a} ~� mo �� ~y � {\ohpmd npk[ fd mikgik {mjkfw\ mq �y� ~ [fh f rf�prir mikgik mq |y�
�y Z[\ rmlij\h fo\ fjhm ofk\l qmo fd pdgik ofdw\ mq abb ~ km ��b ~ ley
Z[\ ]^_`abc`Z qfrpjx�h npl\ mg\ofkpdw`k\rg\ofkio\ ofdw\ mq `�b�s km |}�s rfv\h pk pl\fj
qmo ih\ pd [foh[ pdlihkopfj emdlpkpmdhy �ggjpefkpmdh npk[ [pw[ o\�ipo\r\dkh qmo hfq\kx mo
��s emrgjpfde\ npjj �\d\qpk qomr k[\ gmn\o higgjp\h� sjfhh � ��u \rphhpmdh ofkpdw fdl
e\okpqpefkpmd feemolpdw km k[\ u�s ����|� u�s �a}}|� fdl u�s �b��} hfq\kx hkfdlfolhy
Z[\ emd{\ok\oh gom{pl\ �ipjk`pd gomk\ekpmd fwfpdhk m{\o`{mjkfw\� m{\o`eioo\dk� fdl h[mok`
epoeipk \{\dkhy
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https://www.futureelectronics.com/search?text=PSK-10D-%3F%3F-T&q=PSK-10D-%3F%3F-T:relevance:category:ac-dc&selectedTab=products&selectedParentCategory=ac-dc
https://www.cui.com/product/resource/psk-10d-t.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%204&product=CUI%20Inc%20PSK-10D-T%20encapsulated%2010%20W%20ac-dc%20power%20supplies
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ÆÏÊÂÇÂÉÂÏÎ ÉÂÒÐÍÄ ÅÂÒÂÊÎ
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Fig. 1: The onsemi demonstration design for an autonomous mobile robot
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Fig. 2: Power systems in an AMR
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Fig. 3: Motor-control systems in an AMR
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Battery charger IC allows ideal current/voltage
settings for specific battery types

ROHM BD71631QWZ battery charger IC’s compact package and compatibility with single-
cell lithium-ion batteries makes it suitable for popular consumer devices such as

earbuds and computer peripherals.

The BD71631QWZ from ROHM is a linear battery charger IC which is compatible with not
only single-cell lithium-ion batteries, but also all solid, semi-solid and other new
rechargeable battery types that call for low-voltage charging.

This broad compatibility results from the ability to set the BD71631QWZ’s charging voltage
between 2.0 V and 4.7 V simply by changing an external resistor. The charge current and
termination current can also be set by external resistors. The freedom to configure current
and voltage characteristics makes it easy to re-use circuit designs based on the
BD71631QWZ across multiple products that use different batteries. 

Space saving is another benefit of the BD71631QWZ. The battery charger IC benefits from
proprietary package technology to produce a thin, compact 1.8 mm x 2.4 mm x 0.4 mm
form factor. This gives a mounting height 60% smaller, and a footprint 50% smaller, than
those of standard battery chargers supplied in a 3.0 mm x 3.0 mm x 1.0 mm package. This
makes the BD71631QWZ particularly suitable for wearable devices and for IoT devices
equipped with ultra-thin sheet-like rechargeable batteries.

FEATURES
Adjustable termination-current
range: 50 μA to 10 mA
0 μA quiescent battery current
NTC thermistor input for
temperature-adjusted charging
Fixed 10-hour safety timer
Protection functions: 

Thermal shut-down 
Under-voltage lockout 
Battery over-voltage

APPLICATIONS
Wearable devices:

Wireless earbuds
Electronic pens
E-cigarettes

IoT devices: 
Smart displays
Smart tags

FREE DEV BOARD
Evaluation board for low-voltage battery

charging IC.

Orderable Part Number
BD71631QWZ-EVK-001

APPLY HERE NOW

 BUY NOW
 

 DATASHEET
 

 SAMPLES

https://www.my-boardclub.com/boards/bd71631qwz-evk-001/#apply
https://www.futureelectronics.com/search?text=BD71631QWZ&q=BD71631QWZ:relevance:category:battery-charger&selectedTab=products&selectedParentCategory=battery-charger
https://fscdn.rohm.com/en/products/databook/datasheet/ic/power/battery_management/bd71631qwz-e.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%205&product=Rohm%20BD71631QWZ%20compact%20battery%20charger%20IC


Reflective IR sensor module detects presence
of objects at close range

The Vishay VCNT2030 reflective IR sensor module integrates a laser emitter,
photodetector and supporting components into a compact, surface-mount package.

The VCNT2030 from Vishay is a complete infrared reflective sensor module which can be
used to reliably detect objects in close proximity. A typical application is to detect the
presence of paper in the feed tray of a desktop printer. 

Housed in a miniature surface-mount package, the VCNT2030 includes a high-intensity
vertical-cavity surface-emitting laser (VCSEL) and a photodetector arranged in the same
plane. The emitter, which offers high optical power and high-speed operation, has its peak
wavelength at 940 nm. 

The detector is a silicon phototransistor. The sensor’s analog output signal at the
phototransistor is dependent on the amount of light emitted by the VCSEL and reflected
from an object in the sensor’s field of view. The useful detection range of the VCNT2030 is
from 0.3 mm to 6 mm.

FEATURES
Package dimensions: 1.85 mm x
1.2 mm x 0.6 mm
10 µs sensor rise time
15 µs sensor fall time
17° angle of half intensity

APPLICATIONS
Position sensor
Optical switch
Optical encoder
Object detection

 BUY NOW
 

 INFORMATION
 

 DATASHEET

 SAMPLES

https://www.futureelectronics.com/p/vcnt2030-C830972960
https://www.vishay.com/docs/80382/minopticalswitchvcnt2025x01andvcnt2030.pdf
https://www.vishay.com/docs/80223/vcnt2030.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%205&product=Vishay%20VCNT2030%20%20reflective%20IR%20sensor%20module
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FEATURES
ÆÇÈÉ ÊË ÌÍÎÏÉÐ ÑÊÎÒÍÏÇËÈÓÍÊÎÌ
ÔÍÕÐ ËÈÎÏÐ ÊÒ ÖÈÑ×ÈÏÐ ÊÖÓÍÊÎÌ
ØÈÙÍÚÇÚ ÈÛÐËÈÏÐ ËÐÑÓÍÒÍÐÕ
ÑÇËËÐÎÓ ËÈÓÍÎÏÌ ÇÖ ÓÊ ÜÝ Þ

APPLICATIONS
ßÊàÐË ÑÊÎÛÐËÓÐËÌ
ßÊàÐË ÌÇÖÖÉÍÐÌ

 áâã äåæ
 

 çèéèêëììé
 

 çèéèêëììé íî

 êèïðñìê

https://www.futureelectronics.com/search?text=STPST%3FH100&q=STPST%3FH100:relevance:category:schottky-diodes&selectedTab=products&selectedParentCategory=schottky-diodes
https://www.st.com/resource/en/datasheet/stpst1h100.pdf
https://www.st.com/resource/en/datasheet/stpst8h100-y.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%205&product=STMicroelectronics%20STPSTxH100xx%20high-temperature%20power%20Schottky%20diodes
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SCHURTER UHS fuses, which are avai/01/2 3456 78992:5 9054:;< 8= 5> ?@@ AB =9>C4D2
=9>52754>: 0;04:<5 <6>95E7497845< 4: =9>D875< 3456 0 <0F25G 2H590E/>3 C>/50;2 IJKLMN
desig:054>:O
I: JKLM =9>D875<B C29G 64;6 78992:5< 70: F/>3 4: 562 2C2:5 >F 0 <6>95E7497845O P62 7>QQ>:
use >F 7620=B =>329F8/ /45648QE4>: 105529G 72//< 60< 4:7920<2D 562 :22D 4: RST< 5> <685 >FF
high curre:5< 4: 0 7>:59>//2D Q0::29O
The c>Q=075B <89F072EQ>8:5 UVJ F0Q4/G >F F8<2< 4< D2D47052D 5> 564< F8:754>:B =9>C4D4:; 0
high a:D F0<5 1920W4:; 70=0745G 594;;292D 4: 562 2C2:5 >F 0 C29G 64;6 >C29E78992:5O U<2 >F 562
UHS fuse a//>3< 562 /09;2 <5>92 >F 2:29;G 4: /45648QE4>: 105529G 72//< 5> 12 ;0/C0:470//G
is>/052D 4: 0 7>:59>//2D Q0::29O
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50 A 32 V UHS 50A
Uo pq rst uv wp

16 V dc
1.82 xy

60 A 32 V UHS 60A
Uo pq rst uv wp

16 V dc
1.5 xy

70 A 50 V UHS 70A
Uo pq z uv wp

16 V dc 
1.03 xy

80 A 50 V UHS 80A
Uo pq z uv wp

16 V dc 
0.88 xy

90 A 50 V UHS 90A
Uo pq z uv wp

16 V dc 
0.77 xy

100 A 50 V UHS 100A
Uo pq z uv wp

16 V dc 
0.71 xy

FEATURES
Safe tri{{|}~ |} �� � �� ��|�� ���
rated curre}�
8.4 �� � ��� �� ����{�|}�
4.7 �� �|~�
O{����|}~����{������� ��}~�� �
55°C t� �����

APPLICATIONS
Aut����|��
Te������ ���|{��}�
Data ce}��� �������
P���� �����

 BUY NOW
 

 INFORMATION
 

 DATASHEET

 SAMPLES

https://www.futureelectronics.com/search/?selectedTab=products&q=3-140-1::manufacturerName:SCHURTER&text=3-140-1
https://dam.schurter.com/m/536c7fba9517ca6/original/Product-Overview-Fuses-2022.pdf
https://www.schurter.com/en/datasheet/typ_UHS.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%205&product=Schurter%20UHS%20compact%20fuses%20for%20SELV%20products
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_³zs�´� �~µ [fh jfide[\l k[\ �¶|b h\op\h mq emdd\ekmoh qmo hpdwj\`gfpo �k[\od\k ·^]�¸
\�ipgr\dky
ud ^]�� hpwdfjh fo\ kofdhrpkk\l m{\o mdjx md\ gfpo mq knphk\l emgg\o npo\hy ud fllpkpmd km
lfkf kofdhrphhpmd {pf �k[\od\k� ^]� fjhm \df�j\h k[\ hprijkfd\mih higgjx mq k\orpdfj
l\{pe\h {pf k[\ gmn\o m{\o lfkf jpd\ ·]mc¹¸ gomkmemjy ]o\{pmihjx� k[ph o\�ipo\l knm gfpoh qmo
ºfhk �k[\od\k� npk[ f rf�prir abb ��xk\h»h lfkf ofk\� fdl qmio gfpoh qmo ¼pwf�pk �k[\od\ky
^]� \�ipgr\dk emdd\ek\l {pf k[\ �¶|b h\op\h emdd\ekmoh wp{\h z��h k[\ �\d\qpkh mq hgfe\
fdl n\pw[k hf{pdwh ihpdw j\hh npo\� fdl mqq\oh \dl ih\oh jmn\o pdhkfjjfkpmd emhkhy Z[\ �¶|b
h\op\h emdd\ekmoh emrgjx npk[ k[\ u�s ��a¶a`� fdl u��� |b�y� hkfdlfolh wm{\odpdw ^]�
\�ipgr\dky
½¾¿ÀÁ ÂÃÂÁÄ Å¿ÆÇ
]fhhp{\ emrgmd\dk fl{fde\r\dkh qmo ^]� emdd\ekmoh fdl epoeipk gomk\ekpmd l\{pe\h

FEATURES
È� ���� ���ª��É
¯Ê£¥ �ª É £Ê¨Ë
¯Ê£¥ Ì��ÍÉ £Î¨Ï

Ð��¡���� �����¡�� ¡�  � �� ��Ñ°
°�Òª� ��Ó�� �¡�� §� ÔÕÖ �� £×
ÔÕÖ

APPLICATIONS
Ø�Ò���
¯�¢ ��¡��ª � ��������
Ù����¡ ��¢ ��� ���¡ ���Ú�¡Í�
°���¡�ª ��¢ ������¡�� ����¡��
Ù��¡� ¡�¢ �± ������
Û¡����� ����¡�ª �������
Û¡�����¡������ ���¡� ������¡��
�± ������

 ÜµÝ¶Þ¾¹ºÜ¶µ
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https://www.kyocera-avx.com/news/passive-component-advancements-for-spe-connectors-and-circuit-protection-devices/
https://www.kyocera-avx.com/docs/FastFacts/FastFacts-SPE-IP20.pdf
https://datasheets.kyocera-avx.com/SPE_6780-000.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%205&product=KYOCERA%20AVX%206780%20series%20%20SPE%20IP20%20connectors
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https://ww1.microchip.com/downloads/aemDocuments/documents/MCU16/ProductDocuments/DataSheets/dsPIC33CH512MP508-Family-Data-Sheet-DS70005371.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/MCU16/ProductDocuments/DataSheets/dsPIC33CK256MP508-Family-Data-Sheet-DS70005349.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%206&product=Microchip%20dsPIC33C%20digital%20signal%20controllers%20
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https://www.futureelectronics.com/search/?text=ISO808+
https://www.st.com/resource/en/flyer/fl2305iso808.pdf
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https://www.st.com/resource/en/datasheet/iso808a.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%206&product=STMicroelectronics%20ISO808%20%20galvanically%20isolated%20high-side%20switches
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https://www.infineon.com/dgdl/Infineon-ISZ113N10NM5LF-DataSheet-v02_00-EN.pdf?fileId=8ac78c8c88ae21230188d2eb4d046fb3
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%206&product=Infineon%20ISZ113N10NM5LF%20%20100%20V%20OptiMOS™%205%20linear%20MOSFET%20


þÿ��� ���� ��	
���� ���ÿ� 
����
�� �ÿ��	ÿ�

���
ÿ������� ���� ������
��� ���� ����� �� ! "�#�$ #%&  ����$ $���'� $'�#(��( & !)�%�#&�* !�+%#, %' %(��� � � -$�

%# %#(-$'�%�� �#( .-%�(%#, �-' !�'% # �))�%&�'% #$ '��' ��/� $)�&%�� $���'�
��0-%��!�#'$1

234 546 78589:5;< =>?@ 94A;49 :B C?D:E4 98B4FG A4E8G9 B48FHA49 B:A<;IEG JH;K4K <:5F8<F9
9D4<;B;4K 8<<:AK;5J F: F34 LM NOPOQ?R 9F85K8AK B:A H94 ;5 85G S;5K :B 98B4FG <:5FA:E 9G9F4T
:A 98B4FG 8DDE;<8F;:5U
234 546 =>?@ A4E8G9 8A4 F34 B;A9F 6;F3 OMV 85K OMW D:64A <:5F8<F9 F: I4 9HDDE;4K ;5 8 BE8F
3:H9;5J 6;F3 8 34;J3F :B :5EG XUP TTU Y49D;F4 F34 9T8EE 9;Z4[ F34 A4E8G9 <85 96;F<3 3;J3
E:8K9 :5 I:F3 <:5F8<F9\ N ] :5 F34 5:AT8EEG :D45 85K ^ ] :5 F34 5:AT8EEG <E:94K 9;K4 8F
250 _ 8<`RQ _ K<U 23;9 T4859 F38F F34 A4E8G <85 385KE4 E:8K9 9H<3 89 a8Ea49 K;A4<FEG 6;F3:HF
F34 544K B:A 85G 8KK;F;:58E A4E8GU V5 F34 9;J58E 9;K4[ F34 A4E8Gb9 9;Ea4A 8EE:G <:5F8<F9 <85
385KE4 E:8K9 89 9T8EE 89 OQ _`O T] K<U
234 =>?@ A4E8G9 :BB4A a4AG 3;J3 93:<S 85K a;IA8F;:5 A49;9F85<4 :B T:A4 F385 CQ J[ 85K 8 E:6
<:;E 3:EK;5J D:64A :B OQQ TcU

FEATURES
defe gg hijklmhnio jkpqrstjmk mk
uv pjoi
Cmjr wmrtsxi lhmg y z tm {| z
Ag}jikt~tig�ihstqhi hskxi� ~|���
tm �e��

APPLICATIONS
Ikoqpthjsr sqtmgstjmk
Bqjrojkx sqtmgstjmk
�sjr�s� pjxksrjkx i�qj�gikt

 BJK LMN
 

 ILPMQRSTOML
 

 DATSVWXXT

 VSR[\XV

https://www.futureelectronics.com/search/?text=ASFM0
https://mediap.industry.panasonic.eu/assets/imported/industrial.panasonic.com/ac/cdn/e/control/catalog/unconfirm/mech_eng_selection.pdf
https://mediap.industry.panasonic.eu/assets/imported/industrial.panasonic.com/ac/cdn/e/control/relay/safety/catalog/mech_eng_sfm.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%206&product=Panasonic%20Industry%20SF-M%20relay%20with%20forcibly%20guided%20contacts
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Fig. 1: Timing diagram of Hall sensor commutation 
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Fig. 2: Block diagram of a sensored trapezoidal motor-control circuit
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Fig. 3: Block diagram of a sensorless trapezoidal motor-control circuit
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https://www.my-boardclub.com/boards/sip32433aevb/#apply
https://www.futureelectronics.com/search?selectedTab=products&q=SiP3243%3Arelevance%3Acategory%3Aanalog:feature-FE-PackageStyle:DFN-10&text=SiP3243
https://www.vishay.com/docs/63175/sip32433.pdf
https://www.vishay.com/docs/63147/sip32434.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%207&product=Vishay%20SiP3243xA/B%20current-limit%20switches
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https://www.futureelectronics.com/search?text=AP62%3F00SJ&q=AP62%3F00SJ:relevance:category:switching-regulators&selectedTab=products&selectedParentCategory=switching-regulators
https://www.diodes.com/assets/Datasheets/AP62500.pdf
https://www.diodes.com/assets/Datasheets/AP62800.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%207&product=Diodes%20AP62x00%20synchronous%20buck%20converters%20
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https://www.futureelectronics.com/search/?text=BALFHB-WL-0%3FD3
https://www.st.com/resource/en/flyer/fl2301baluns.pdf
https://www.st.com/resource/en/datasheet/balfhb-wl-02d3.pdf
https://www.st.com/resource/en/datasheet/balfhb-wl-06d3.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%207&product=STMicroelectronics%20BALFHB-WL-0xD3%20antenna-matching%20RF%20integrated%20passive%20devices%20for%20STM32WL%20
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https://ecsxtal.com/news-resources/stm32-crystal-selection-tools
https://www.futureelectronics.com/search?text=ECS-.327-6-34B&q=ECS-.327-6-34B:relevance:category:crystals&selectedTab=products&selectedParentCategory=crystals
https://ecsxtal.com/store/pdf/ecx-31b.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%207&product=ECS%20Inc%20ECX-31B%20compact%2032.768%20kHz%20tuning%20fork%20crystal
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https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-vii%20Issue%207&product=Monolithic%20Power%20Systems%20MCS1805%20isolated%20magnetic%20current%20sensor

