




Bluetooth SoC includes advanced direction-finding
capabilities

New Bluetooth® 5.3-certified BlueNRG-LPS system-on-chip (SoC) from STMicroelectronics includes an
Arm® Cortex®-M0+ core in addition to powerful security capabilities.

STMicroelectronics has introduced the third generation of its Bluetooth® system-on-chip (SoC),
now including Bluetooth direction-finding technology for location-tracking and real-time
positioning applications.

By determining the direction of a Bluetooth Low Energy signal, the new Bluetooth 5.3 direction-
finding feature in the BlueNRG-LPS can precisely estimate the location of another Bluetooth
device with accuracy of just a few centimeters. To do so, it uses Bluetooth-specified technology
including both angle-of-arrival (AoA) and angle-of-departure (AoD), as computed from signals
captured by an antenna array. 

BlueNRG-LPS can operate as the basis for an AoA-enabled tag, but can also control an
antenna switch, and acts as an RF front end. With these capabilities, the SoC now enables a
wide variety of applications that require indoor navigation, geofencing, or asset tracking, as well
as real-time location finding for tools, assets, and goods.

The new BlueNRG-LPS has a streamlined architecture, and provides on-chip program and data
memory capacity: 192 kbytes of Flash, and 24 kbytes of SRAM. Sized for lightweight end
products, the BlueNRG-LPS is ideal for cost-sensitive and high-volume applications. Integrating
an efficient step-down converter and protection circuitry, the SoC simplifies board layouts and
streamlines the bill-of-materials, while allowing for a cost-saving two-layer PCB design.

The architecture supports the latest Bluetooth Low Energy power control specification, which
enables fine-tuning of RF output power in 1 dBm increments, and up to +8 dBm, to permit longer
battery run-time. In addition, Bluetooth path-loss monitoring enhances radio-link quality and
prevents interference, ensuring robust connections for improved interaction between devices,
even in crowded places, and faster response times. 

Bluetooth 5.3 features supported by the BlueNRG-LPS include: 

Long range (Coded PHY)
2 Mbits/s data rate
Periodic advertising
Simultaneous connection
Multi-role mode

FEATURES
-104 dBm sensitivity at 125 kbits/s
0.8 µA operating current in deep
stop mode
14 µA/MHz current to operate
Cortex-M0+ core
Security features:

True random number generator
AES encryption co-processor
Hardware public key accelerator
Support for various cryptographic
algorithms
CRC calculation unit
64-bit unique ID

12-bit ADC with eight input channels
Operating-temperature range: -40°C
to 105°C

APPLICATIONS
Industrial equipment
Home and industrial automation 
Asset tracking
Real-time location systems 
Smart lighting 
Fitness, wellness and sports
equipment 
Healthcare equipment
Consumer medical devices
Security/proximity sensing 
Remote controls 
Assisted living equipment
Mobile phone peripherals 
PC peripherals

FREE DEV
BOARD

The STEVAL-IDB012V1 evaluation
platform enables engineers to test

Bluetooth® Low Energy applications based
on the low-power BlueNRG-LPS SoC, in

combination with inertial and
environmental MEMS sensors, a digital

MEMS microphone, and various interface
buttons and LEDs.

Orderable Part Number
STEVAL-IDB012V1

APPLY HERE NOW
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https://www.my-boardclub.com/boards/steval-idb012v1/#apply
https://www.futureelectronics.com/search/?selectedTab=products&q=BlueNRG-332::manufacturerName:STMicroelectronics&text=BlueNRG-332
https://www.st.com/resource/en/flyer/fl2206bluenrglps.pdf
https://www.st.com/resource/en/datasheet/bluenrg-lps.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%201&product=STMicroelectronics%20BlueNRG-LPS%20Bluetooth%20SoC%20


75 Ω connector complies with 12G-SDI standard for
broadcasting equipment

The D.FL75 series connector from Hirose is a surface-mount design that saves space in densely
populated board designs. The connector is easy to assemble and provides a secure termination.

The D.FL75 series from Hirose are 75 Ω surface-mount connectors which provide the high-
speed capability required for 12G-SDI signal applications.

The 12G-SDI standard was specified by the Society of Motion Picture and Television Engineers
(SMPTE) in response to the need for higher transmission speeds in broadcasting equipment.
The standard is the TV and film industry’s response to demand for content in higher definition,
first 4K and now 8K. 

The SMPTE 12G-SDI standard is used for transmissions between broadcast cameras and other
equipment. The D.FL75 series connectors conform to the specifications of the standard.

These Hirose connectors fit in space-constrained board designs: they require mounting space of
just 4 mm x 4 mm, and their mated height is 2.9 mm maximum. This space-saving design gives
the designer the freedom to configure board layouts that contain multiple high-density interfaces,
including those with a narrow pitch, as well as multi-stage arrangements. 

 The D.FL75 connectors are terminated with an ultra-fine coaxial cable rated for signal
frequencies of up to 12 GHz. The D.FL75 supports automatic mounting, and enables easy
mating. A clear tactile click sounds when the connector is fully mated to assure the assembler of
a complete electrical and mechanical connection.

FEATURES
Return loss: 

Minimum 17.7 dB between dc and
3 GHz
Minimum 13.9 dB between 3 GHz
and 12 GHz

Operating-temperature range: -40°C
to 105°C
Minimum 500 MΩ insulation
resistance at 100 V dc 
20 mating cycles

APPLICATIONS
Broadcasting and video equipment
Commercial cameras
Medical equipment
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https://www.futureelectronics.com/search/?text=D.FL75
https://www.hirose.com/en/product/document?clcode=&productname=&series=D.FL75&documenttype=Catalog&lang=en&documentid=ed_D-FL75_CAT
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%201&product=Hirose%20D.FL75%2075%20Ω%20connector


Power connectors offer flexible array of
configuration options

The Minitek® Pwr 3.0 wire-to-wire and wire-to-board connectors from Amphenol Communications
Solutions provide features that make them easy to assemble into end product designs.

The Minitek Pwr 3.0 series of wire-to-wire and wire-to-board connectors from Amphenol
Communications Solutions provides a flexible choice for power systems that have a current
requirement of up to 8.5 A per circuit. Amphenol also supplies the Minitek Pwr 3.0 HCC series,
which offers higher current ratings of up to 12 A per circuit.

The Minitek Pwr 3.0 connectors support between two and 24 circuits in a dual-row configuration,
and between two and 12 circuits in a single-row configuration.

The low insertion force required to install crimped terminals makes the Minitek Pwr 3.0 easy to
assemble. The connectors’ polarized geometry prevents mismating, while fully isolated terminals
prevent damage to the terminals. 

The connectors offer a blind mating interface option in the vertical and right-angle connectors in
the dual-row through-hole type.

FEATURES
Positive locking on housing with low
thumb latch operation 
Fully polarized housings 
Scoop-proof housings 
High retention force 
Complies with IEC 60335-1
standard for household appliances

APPLICATIONS
Fan modules in computing
equipment 
Telecoms and networking
equipment
Power supplies
EV charging stations
Robotics
Energy storage systems
Battery management systems 
Medical equipment
Military Equipment
Automotive: 

Infotainment 
Lighting

 BUY NOW
 

 INFORMATION
 

 DATASHEET

 SAMPLES

https://www.futureelectronics.com/search/?text=Minitek
https://cdn.amphenol-cs.com/media/wysiwyg/files/documentation/datasheet/general/minitekpwr_catalog.pdf
https://cdn.amphenol-cs.com/media/wysiwyg/files/documentation/datasheet/boardwiretoboard/bwb_minitekpwr3.0.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%201&product=Amphenol%20Minitek%20Pwr%203.0%20wire-to-wire%20and%20wire-to-board%20connectors


Infrared LEDs offer high optical power output
VSMA1094750X02 and VSMA1085750X02 IR LEDs from Vishay are suitable for use in emerging

applications for IR illumination such as occupant monitoring in the cabin of a vehicle.

The VSMA1094750X02 and VSMA1085750X02, part of the Vishay SurfLight™ portfolio, are
high-power infrared LEDs supplied in a lensed surface-mount package. The VSMA1094750X02
has a peak wavelength at 945 nm, and the VSMA1085750X02 at 850 nm. 

The LEDs are based on a double-stack emitter chip which produces very high radiant power.
The robust 42 mil chip supports a continuous drive current of up to 1.5 A, and can handle pulsed
currents of up to 5.0 A. The LEDs’ radiant power is a minimum of 370 mW/sr at a drive current of
1.5 A. 

The compact VSMA1094750X02 and VSMA1085750X02 have a footprint of 3.4 mm x 3.4 mm
and are 1.5 mm high.

FEATURES
AEC-Q102 qualified
±75° angle of half intensity
9 K/W maximum junction-to-solder
point thermal resistance
Up to 5 kV ESD rating according to
ANSI/ESDA/JEDEC JS-001

APPLICATIONS
Automotive: 

Driver and occupant monitoring
Eye-tracking systems
Security and CCTV equipment

 BUY NOW
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https://www.futureelectronics.com/search?text=VSMA10%3F%3F750X02&q=VSMA10%3F%3F750X02:relevance:category:infrared-emitters-detectors&selectedTab=products&selectedParentCategory=infrared-emitters-detectors
https://www.vishay.com/docs/80365/vsma1094750x02.pdf
https://www.vishay.com/docs/80374/vsma1085750x02.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%201&product=Vishay%20VSMAxx94750X02%20high-power%20infrared%20LEDs
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<=> ?@ABCDEDEFGHIJ KLMNOP>Q RMS>T UMQVN> WTMU ?MXMNKP=KY ZMS>T [\LP>UL RTM]KQ>L O
T>OQ\^UOQ> SO\ PM RTM]KQ> T>_VNOP>Q RMS>T OP P=> RMKXP MW NMOQ`

aR>TOPKX_ WTMU OX KXRVP^]MNPO_> TOX_> MW b I PM E`E Ic P=> ?@ABCDEDEFGHIJ LVRRNK>L NMOQL MW
VR PM B C` AdY>NN>XP NMOQ OXQ NKX> T>_VNOPKMX =>NRL PM UOKXPOKX P=> LPOeN> MR>TOPKMX MW NMOQL LVY=
OL fZGgL MT UKYTMRTMY>LLMTL`

<=> ?@ABCDEDEFGHIJ VL>L YOROYKPK]> KLMNOPKMX P>Y=XMNM_\ WMT W>>QeOYh eNMYhKX_i P=KL >XOeN>L
P=> UMQVN> PM T>_VNOP> P=> MVPRVP ]MNPO_> SKP=MVP P=> X>>Q WMT OX MRPMYMVRN>T OXQ L=VXP
T>_VNOPMT`

<=> RMS>T UMQVN> MWW>TL KLMNOPKMX MW j`E hITUL` kMXPKXVMVL L=MTP^YKTYVKP OXQ M]>T^P>UR>TOPVT>
RTMP>YPKMX WVXYPKMXL >XLVT> T>NKOeN> MR>TOPKMX` <=> UMQVN> YMURNK>L SKP= P=> T>lVKT>U>XPL MW P=>
Am EEDbj kNOLL F LPOXQOTQ WMT >N>YPTMUO_X>PKY >UKLLKMXL`
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https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%201&product=Monolithic%20Power%20Systems%20MIE1W0505BGLVH%20%201%20W%20isolated%20dc-dc%20converter%20module
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By Yves Grillet

Vertical Segment Manager Europe (Embedded Solutions), Future Electronics
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Fig. 1: The OSM standard offers much higher pin

density than the earlier SMARC and Qseven standards for embedded computing modules
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Fig. 2: The dimensions of the four standard OSM form factors.

(Image credit: iWave Systems Technologies)
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Fig. 3: OSM modules available from SOM manufacturer iWave
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Fig.

4: An iWave single-board computer that features various OSM SOMs: the ITX SBC iW-RainboW-G40S (top), and the ITX SBC

iW-RainboW-G50S (bottom). (Image credit: iWave Systems Technologies)
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https://www.my-boardclub.com/boards/ev25f14a/#apply
https://www.futureelectronics.com/p/semiconductors--wireless-rf--rf-modules-solutions--bluetooth/rnbd451pe-i100-microchip-3175777
https://ww1.microchip.com/downloads/aemDocuments/documents/OTH/ProductDocuments/Brochures/00003005.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/WSG/ProductDocuments/DataSheets/RNBD451-Bluetooth-Low-Energy-Module-Data-Sheet-DS70005514.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%202&product=Microchip%20RNBD451PE%20%20BLE%20module%20with%20PCB%20antenna
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https://www.my-boardclub.com/boards/embedded-artists-1lv-m-2-module/#apply
https://www.futureelectronics.com/search?text=CYW43012&q=CYW43012:relevance:category:wireless-multi-protocol&selectedTab=products&selectedParentCategory=wireless-multi-protocol
https://www.infineon.com/dgdl/Infineon-Wireless_Module_Partners_Selector_Guide-ProductSelectionGuide-v02_00-EN.pdf?fileId=8ac78c8c82ce56640183184a05d72e5a
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%202&product=Infineon%20CYW43012%20combined%20Wi-Fi/Bluetooth%20radio%20chip


Easy-to-use demo kit provides simple
implementation of mesh networking

The Wirepas Mesh Demo Kit features multiple sensor nodes based on the PAN1780 wireless module from
Panasonic connected via ready-made mesh networking software from Symbiotech.

Panasonic Industry has announced the availability of a new demonstration kit which provides a
ready-made implementation of mesh networking across a set of wireless sensor nodes based on
its PAN1780 wireless module. 

The PAN1780 modules support the Wirepas Mesh 2.4 GHz multi-hop mesh networking
firmware. Wirepas Mesh 2.4 GHz offers easy-to-implement mesh connectivity for large-scale
networks of up to 4 billion devices. Thanks to the firmware’s dynamic role-granting feature, a
device can be a node and router at the same time. This enables the creation of a decentralized
network that organizes and optimizes itself automatically, thus lowering installation and
maintenance costs.

Now Panasonic has collaborated with software producer Symbiotech to create a mesh
networking demo kit. The kit consists of four battery-powered sensor nodes and a sink, providing
a ready-made Wirepas mesh network.

The sensor nodes based on the PAN1780 offer long wireless transmission range, thanks to the
module’s optimized chip antenna. The Symbiotech software makes network set-up easy. It
includes a user interface which shows sensor data, offers control of network nodes, and
provides insights into the network’s health.

The combination of the high-quality PAN1780 hardware, Wirepas’ multi-hop wireless mesh
technology, and Symbiotech’s tailored software design gives engineers a quick and easy way to
begin developing mesh networking applications.

FEATURES
Certification:

CE RED
FCC 
ISED 
MIC
KCC
RSM
SRRC

4.8 mA Transmit current at 0 dBm
output power
4.8 mA Receive current at 1 Mbit/s
0.4 µA current in System Off mode
USB 2.0 Full-Speed interface
Supply-voltage range: 1.7 V to 5.5 V
Operating-temperature range: -40°C
to 85°C

APPLICATIONS
Smart homes and buildings

Lighting controls
Building automation
Emergency exit lights

Asset tracking
Smart city equipment

Streetlights
Smart agriculture

Livestock monitoring
Solar trackers
Industrial IoT
Industrial networks

FREE DEV
BOARD

Evaluation board for PAN1780 wireless
module.

Orderable Part Number
ENW89854ATKF

APPLY HERE NOW

 BUY NOW
 

 INFORMATION
 

 MORE INFO

 SAMPLES

https://www.my-boardclub.com/boards/enw89854atkf/#apply
https://www.futureelectronics.com/search/?text=PAN1780
https://mediap.industry.panasonic.eu/assets/custom-upload/Devices/Wireless%20Connectivity/Bluetooth%20Low%20Energy%20Modules/PAN1780/WM%20PAN1780%20Info.pdf
https://mediap.industry.panasonic.eu/assets/custom-upload/Devices/Wireless%20Connectivity/Bluetooth%20Low%20Energy%20Modules/PAN1780/WM%20PAN1780%20Product%20Flyer.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%202&product=Panasonic%20Industry%20PAN1780%20wireless%20module


Op amps with 1.7 MHz bandwidth extend design
flexibility in industrial and automotive applications
TSB62 series op amps from STMicroelectronics are available in three versions with a single-, dual- or

quad-channel output. A wide input-voltage range enables use across multiple voltage domains.

The TSB62 series of operational amplifiers from STMicroelectronics provides a high degree of
ruggedness and flexibility in industrial and automotive applications, thanks to the devices’ gain-
bandwidth product of 1.7 MHz. 

The automotive-qualified TSB62 series consists of the single-channel TSB621, dual-channel
TSB622, and quad-channel TSB624. 

The op amps support a wide supply-voltage range from 2.7 V to 36 V, giving design engineers
the freedom to use the same device for multiple applications that operate at different voltage
domains. 

The rail-to-rail output maximizes an analog system’s dynamic range, while the low input-offset
voltage of 1 mV ensures high precision when implemented in low-power devices.

FEATURES
Unity-gain stable
375 μA maximum current per
operator at 36 V
Input common-mode voltage
includes ground
4 kV ESD rating on the human-body
model 
EMI hardened
Operating-temperature range: -40°C
to 125°C
10 years’ longevity commitment

APPLICATIONS
Industrial equipment
Power supplies
Automotive systems

 BUY NOW
 

 INFORMATION
 

 DATASHEET

 SAMPLES

https://www.futureelectronics.com/search?text=TSB62&q=TSB62:relevance:category:general-purpose&selectedTab=products&selectedParentCategory=general-purpose
https://www.st.com/resource/en/brochure/operational-amplifiers-op-amps-quick-reference-guide.pdf
https://www.st.com/resource/en/datasheet/tsb621.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%202&product=STMicroelectronics%20TSB62%20series%20op%20amps%20with%201.7%20MHz%20bandwidth
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https://www.futureelectronics.com/search?q=DSR%3Arelevance%3Acategory%3Arocker&selectedTab=products&text=DSR
https://www.ckswitches.com/media/1452/rocker.pdf
https://www.ckswitches.com/media/3625/ck_dsr_datasheet.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%202&product=Littelfuse%20DSR%20series%20rocker%20switches%20%20for%20harsh%20industrial%20environments
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<= >?=@ ABAAC DE@ FG HIJKLIM@=D IHHJNO@P I MI=PID@ DEID QLKK J@R?LJ@ DE@ =@SD T@=@JIDLN= NU HNJDIVK@ P@OLW@X DN V@ WNMHIDLVK@ QLDE GYZ
[\H@]^®  WEIJTL=T WN==@WDNJX_ `I=?UIWD?J@JX EIO@ ?=DLK KID@ ABAa DN MIb@ DE@LJ HJNP?WDX WNMHIDLVK@ QLDE GYZ [\H@]^ WIVK@X V\ IPPL=T I
GYZ [\H@]^ WN==@WDNJ_
cUU@WD@P HJNP?WD D\H@X L=WK?P@ MNVLK@ HEN=@XC PLTLDIK WIM@JIXC EI=PE@KP OLP@N TIM@ WN=XNK@XC HNJDIVK@ XH@Ib@JXC b@\VNIJPXC HNJDIVK@
=IOLTIDLN= P@OLW@XC @IJV?PXC MLW@C @]J@IP@JXC E@IPX@DXC I=P E@IPHEN=@X_ dIHDNHX IJ@ IKXN L=WK?P@PC DEN?TE MI=?UIWD?J@JX PN =ND =@@P DN
IPE@J@ DN DELX MI=PID@ ?=DLK ABAe_ <= ABAfC DE@ FG HIJKLIM@=D HKI=X DN IPP IPPLDLN=IK P@OLW@X DN DELX MI=PID@_ <D QLKK J@WN=O@=@ @O@J\ ULO@
\@IJX DE@J@IUD@J DN WN=XLP@J NDE@J IHHKLWIDLN=X_
cX DELX MI=PID@ V@TL=X DN DIb@ @UU@WDC MI=?UIWD?J@JX QLKK V@ J@R?LJ@P DN NUU@J I O@JXLN= NU DE@LJ HJNP?WD QLDEN?D I WEIJTL=T IPIHD@Jg DE@\ WI=
NHDLN=IKK\ NUU@J I= IPPLDLN=IK O@JXLN= QLDE I WEIJT@J L=WK?P@P_ <U I WN=X?M@J IKJ@IP\ NQ=X I GYZ [\H@]^ WEIJTL=T WIVK@ I=P WEIJT@JC DE@\ WI=
XIO@ MN=@\ I=P J@P?W@ @]QIXD@ V\ NHDL=T UNJ DE@ O@JXLN= NU DE@ HJNP?WD QLDEN?D I =@Q WEIJT@J_ <D LX @XDLMID@P DEID DELX MI=PID@ WI= HJ@O@=D
?H DN AA MLKKLN= HN?=PX NU @]QIXD@ @IWE \@IJ_
[ELX IJDLWK@ QLKK PLXW?XX GYZ [\H@]^ WN==@WDNJXh ENQ DE@\ QNJbC ENQ DE@\ IJ@ XH@WLUL@PC I=P DE@LJ D\HLWIK IHHKLWIDLN=XC QELK@ ?XL=T `N=NKLDELW
iNQ@J Y\XD@MX HJNP?WDX DN ELTEKLTED ENQ GYZ [\H@]^ WN==@WDNJX WI= V@ NHDLMLj@P_
 

/kl mno5pq 972259478r
[E@ GYZ [\H@]^C IKXN WIKK@P GYZ]^C XH@WLULWIDLN= QIX H?VKLXE@P L= ABsaC I=P DE@X@ WN==@WDNJX R?LWbK\ TIL=@P HNH?KIJLD\ P?@ DN DE@LJ
IPOI=DIT@X NO@J NKP@J GYZ WN==@WDNJXC X?WE IX GYZ [\H@]c_ GYZ [\H@]^ WN==@WDNJX IJ@ J@O@JXLVK@C M@I=L=T DE@\ PN =ND J@R?LJ@ I
HIJDLW?KIJ NJL@=DIDLN= QE@= TNL=T L=DN I HNJDC I=P DE@\ IJ@ IKXN XMIKK@J DEI= K@TIW\ WN==@WDNJXC IX XENQ= L= tLT?J@ s_ <= HIJDLW?KIJC GYZ [\H@]
^ WN==@WDNJX WI= EI=PK@ M?WE ELTE@J HNQ@JC QELWE M@I=X DE@\ WI= V@ ?X@P L= I QLP@J JI=T@ NU HNJDIVK@ IHHKLWIDLN=X_

Fig. 1: A USB Type-A connector (left) and USB Type-

C (right)

 

/kl mno5pq o7u58 354594v72
GYZ [\H@]^ WN==@WDNJX EIO@ I XH@WLULW HNQ@J P@D@WDLN= I=P =@TNDLIDLN= L=D@JUIW@_ ^N=XLP@J QE@= I ?X@J HK?TX I GYZ [\H@]^ WIVK@ L=DN I
HJNP?WD_ c GYZ [\H@]c HNQ@J X?HHK\ WN=XDI=DK\ N?DH?DX w xg L= WN=DJIXDC DE@ GYZ [\H@]^ HNQ@J X?HHK\ LX =NJMIKK\ NUU_ [ELX LX V@WI?X@ GYZ
[\H@]^ WN==@WDNJX EIO@ I P@D@WDLN= U?=WDLN= L= I X@HIJID@ WN=ULT?JIDLN= WEI==@KC ^^C HL= DN P@D@JML=@ QE@= DN D?J= N= IUD@J P@D@WDL=T
WN==@WDLN=X N= VNDE @=PX NU DE@ WIVK@_
<= IPPLDLN=C DE@ ^^ HL= IKKNQX UNJ W?JJ@=D]K@O@K P@D@WDLN= I=P JNK@ NJL@=DIDLN= V@DQ@@= DE@ HNQ@J X?HHK\ yXN?JW@z I=P HNQ@J WN=X?M@J yXL=bz_
[ELX IKKNQX GYZ [\H@]^ HJNP?WDX DN MIL=DIL= WNMHIDLVLKLD\ QLDE K@TIW\ w x GYZ HJNP?WDXC QELK@ IKXN @=IVKL=T ELTE@J HNQ@J P@D@WDLN= DEJN?TE
DE@ ?X@ NU DE@ GYZ iNQ@J {@KLO@J\ yGYZ i{z HJNDNWNKC QELWE IKXN ?X@X HNQ@J =@TNDLIDLN= N= DE@ ^^ HL=_
tLT?J@ A XENQX DE@ VIXLWX NU GYZ [\H@]^ HNQ@J P@D@WDLN=_

Fig. 2: USB Type-C configuration channel on the CC pin

 

/kl mno5pq o7u58 |5}5|r
GYZ [\H@]^ WN==@WDNJX IJ@ O@J\ HNQ@JU?KC I=P DE@\ X?HHNJD OIJLN?X =@Q@J XDI=PIJPXC X?WE IX GYZ i{C GYZ ~_sC I=P {LXHKI\iNJD_ �KP@J
GYZ WN==@WDNJX WI= HJNOLP@ MNJ@ DEI= f_w � L= I XL=TK@ PLJ@WDLN=C V?D GYZ [\H@]^ WI= X?HHNJD XL=TK@]PLJ@WDLN= I=P VLPLJ@WDLN=IK IHHKLWIDLN=X
?H DN sw � QLDE XDI=PIJP WIVK@X I=P ML=LMIK IPPLDLN=IK WLJW?LDJ\C IX Q@KK IX IHHKLWIDLN=X @SW@@PL=T sw � QLDE GYZ i{ WNMHIDLVLKLD\_
GYZ i{ L= DE@ XDI=PIJP HNQ@J JI=T@ yYi�z WI= X?HHNJD ?H DN AB x ID sBB �_ c J@W@=D ?HPID@ DN DE@ GYZ i{ XH@WLULWIDLN= WIKK@P @SD@=P@P
HNQ@J JI=T@ yFi�z WI= =NQ X?HHK\ ?H DN AaB �_ <= IPPLDLN=C GYZ i{ IKKNQX UNJ VLPLJ@WDLN=IK HNQ@J UKNQC M@I=L=T I P@OLW@ WI= HJNOLP@ NJ
J@W@LO@ HNQ@JC ?=KLb@ XL=TK@]PLJ@WDLN= WN==@WDNJXC X?WE IX I MLWJN]Z GYZC QELWE WI= N=K\ J@W@LO@ HNQ@J_ [ELX QLP@ HNQ@J P@KLO@J\ JI=T@
M@I=X DEID GYZ [\H@]^ QLDE i{ WI= @IXLK\ WEIJT@ VNDE XMIJDHEN=@X I=P KIHDNHX_ �NQ@O@JC =ND IKK GYZ [\H@]^ LMHK@M@=DIDLN=X X?HHNJD
GYZ i{ I=P DELX QLKK V@ PLXW?XX@P L= TJ@ID@J P@DILK KID@J L= DE@ IJDLWK@_
[IVK@ s XENQX DE@ PLUU@J@=D HNQ@J K@O@KX UNJ PLUU@J@=D MNP@X NU NH@JIDLN= DEID IJ@ WNMHIDLVK@ QLDE GYZ [\H@]^ WN==@WDLN=X_
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{@UI?KD GYZ iNQ@J yGYZ A_Bz w x wBB Mc A_w �

{@UI?KD GYZ iNQ@J yGYZ ~_Az w x �BB Mc NJ s_w c yXL=TK@] NJ P?IK]KI=@z a_w � NJ f_w �

{@UI?KD GYZ iNQ@J yZ^s_Az w x s_w c f_w �
GYZ [\H@]^ s_wc w x s_w c f_w �
GYZ [\H@]^ ~_Bc w x ~ c sw �

GYZ i{ Yi� ^N=ULT?JIVK@ ?H DN AB x ~ c yw c QLDE @]MIJb@P WIVK@z sBB �

GYZ i{ Fi� ^N=ULT?JIVK@ ?H DN a� x w c AaB �

Table 1: Power outputs over a USB Type-C connector
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GYZ i{ WI= HJNOLP@ ?H DN AaB � NU HNQ@J I=P LX WIHIVK@ NU VLPLJ@WDLN=IK NH@JIDLN=C M@I=L=T LD WI= X?HHK\ NJ J@W@LO@ HNQ@J_ �N=]i{ GYZ
[\H@]^ XN?JW@X WI= X?HHK\ ?H DN sw � NU HNQ@J ID w x�~ cC QELK@ GYZ i{ XN?JW@X WI= TN IVNO@ w xC I=P DE?X @SW@@P sw �_ <=WJ@IX@P
HNQ@J P@KLO@J\ M@I=X DEID GYZ i{ WI= WEIJT@ P@OLW@X M?WE UIXD@J DEI= K@TIW\ WN==@WDNJX_ <= IPPLDLN=C GYZ i{ XH@WLUL@X DE@ ONKDIT@ I=P
W?JJ@=D DNK@JI=W@X UNJ VNDE DE@ XN?JW@ I=P XL=b_
tNJ HJNP?WDX DEID X?HHNJD GYZ i{C DE@J@ IJ@ DQN IPPLDLN=IK WELHX J@R?LJ@P yWIKK@P i{ WN=DJNKK@JXzh N=@ WELH L= DE@ HNQ@J X?HHK\ yXN?JW@zC I=P
I X@WN=P WELH L= DE@ HNJDIVK@ P@OLW@ yXL=bz_ GXL=T DE@X@ DQN WELHXC DE@ HJNP?WD WNMM?=LWID@X DEJN?TE DE@ WIVK@ ?XL=T DE@ ^^ KL=@X NU @IWE
WELH_ [E@ XN?JW@ WNMM?=LWID@X DE@ ONKDIT@ I=P W?JJ@=D DEID LD WI= X?HHNJDC QELK@ DE@ XL=bC X?WE IX I XH@Ib@J NJ HEN=@C WNMM?=LWID@X DE@
ONKDIT@ I=P W?JJ@=D DEID LD J@R?LJ@X_ [E@ XN?JW@ IP�?XDX LDX N?DH?D IWWNJPL=TK\ DN @=X?J@ DEID DE@ NHDLMIK ONKDIT@ I=P W?JJ@=D IJ@ X?HHKL@P DN DE@
XL=b_ Z@WI?X@ DE@X@ DQN WELHX L=WJ@IX@ WNXDXC GYZ i{ LX D\HLWIKK\ =ND LMHK@M@=D@P UNJ IHHKLWIDLN=X DEID WI= T@D V\ QLDE K@XX DEI= sw � NU
HNQ@J_
tLT?J@ ~ XENQX GYZ i{ WNMM?=LWIDLN=_

Fig. 3: Communication over a

USB PD interface

[E@ J@R?LJ@M@=D DN LMHK@M@=D GYZ i{ UNJ IHHKLWIDLN=X =@@PL=T MNJ@ DEI= sw � LX HIJD NU DE@ FG MI=PID@_ cKDEN?TE XNM@ WNMHI=L@X EIO@
?=LR?@ HJNDNWNKX DN =@TNDLID@ UNJ ELTE@J ONKDIT@ I=P HNQ@JC DE@ =@Q FG MI=PID@ XDID@X DEID DE@X@ NDE@J M@DENPX IJ@ =ND IKKNQ@PC L= NJP@J DN
@=X?J@ L=D@JNH@JIVLKLD\ V@DQ@@= PLUU@J@=D WEIJTL=T IPIHD@JX I=P P@OLW@XC I=P DN MIL=DIL= XIU@ NH@JIDLN=_ t?JDE@JMNJ@C ?XL=T I HJNDNWNK NDE@J
DEI= GYZ i{ DN L=WJ@IX@ DE@ ONKDIT@ IVNO@ w x LX XH@WLULWIKK\ VI==@P L= DE@ GYZ [\H@]^ XH@WLULWIDLN= P?@ DN XIU@D\ I=P L=D@JNH@JIVLKLD\
WN=W@J=X_
tNJ @SIMHK@C DE@J@ IJ@ W@JDIL= XMIJDHEN=@X DEID ?DLKLj@ DE@ GYZ [\H@]^ WN==@WDNJ_ �NQ@O@JC DE@X@ HEN=@X N=K\ WEIJT@ UIXD QE@= HK?TT@P
L=DN I XH@WLULW WEIJTL=T IPIHD@J QLDE I XH@WLULW WIVK@ V@WI?X@ DE@ HJNP?WD PN@X =ND ?X@ GYZ i{_ [EID M@I=X I= NUU]DE@]XE@KU GYZ i{
WEIJTL=T IPIHD@J MI\ =ND WEIJT@ DE@ HJNP?WD R?LWbK\C @O@= LU LDX HNQ@J JIDL=T LX @R?LOIK@=D DN DE@ L=]VNS IPIHD@J_ [ELX WI?X@X ?X@J WN=U?XLN=C
IPPX DN @]QIXD@C I=P MIb@X DE@ HJNP?WD�X XIU@D\ I=P J@KLIVLKLD\ P@H@=P@=D N= I XH@WLULW MI=?UIWD?J@J�X WN=ULP@=DLIK WEIJTL=T HJNDNWNK_
 

/kl mno5pq 972259478r� 970o|v1295� r1654n� 123 7o4v0v�14v72
cX MI=?UIWD?J@JX QNJb DN LMHK@M@=D GYZ [\H@]^ D@WE=NKNT\ L= DE@LJ HJNP?WDXC LD LX OLDIK UNJ DE@M DN J@WNT=Lj@ DE@ PLUU@J@=W@ V@DQ@@= I=
LMHK@M@=DIDLN= DEID LX HE\XLWIKK\ X?UULWL@=D O@JX?X N=@ DEID M@@DX DE@ J@R?LJ@M@=DX NU DE@ GYZ [\H@]^ XH@WLULWIDLN=_ c MI=?UIWD?J@J WI=
P@WLP@ QE@DE@J DN X?VMLD DE@LJ HJNP?WD UNJ GYZ [\H@]^ W@JDLULWIDLN=C QELWE M@I=X DE@ GYZ [\H@]^ KNTN WI= V@ ?X@P N= DE@ HJNP?WD_
�IDE@J DEI= NVDIL= DE@ W@JDLULWIDLN=C XNM@ MI=?UIWD?J@JX DJ\ DN J@P?W@ WNXDX V\ M@@DL=T DE@ ML=LM?M HE\XLWIK J@R?LJ@M@=D UNJ I GYZ [\H@]^
WN==@WDNJ DEID WI= X?HHK\ NJ J@W@LO@ HNQ@J_ cKDEN?TE DELX IHHJNIWE J@P?W@X WNXDC DE@ MLXXL=T U@ID?J@X I=P U?=WDLN=IKLD\ WI= J@X?KD L= XIU@D\
JLXbX DEID WN?KP K@IP DN PIMIT@ DN DE@ P@OLW@ LDX@KU NJ NDE@J HJNP?WDX WN==@WD@P DN LD_
G=W@JDLUL@P GYZ [\H@]^ HJNP?WDX WI= @SH@JL@=W@ I M\JLIP NU UILK?J@X I=P HNX@ XIU@D\ WN=W@J=XC V?D DE@J@ IJ@ QI\X DN MLDLTID@ DE@X@ LXX?@X
QLDE JNV?XD HJND@WDLN= U?=WDLN=X DEID HJND@WD DE@ WIVK@C XN?JW@C I=P XL=b_ YNM@ NU DE@X@ WN=W@J=X � IX Q@KK DE@LJ XNK?DLN=X � IJ@ PLXW?XX@P
V@KNQ_ iNL=D s P@XWJLV@X I V@=@ULD NU W@JDLUL@P GYZ [\H@]^ XL=bXC QELK@ DE@ J@MIL=L=T HNL=DX P@XWJLV@ IPPLDLN=IK HJND@WDLN= I=P NHDLMLjIDLN=
U@ID?J@X NUU@J@P V\ `N=NKLDELW iNQ@J Y\XD@MX� HNQ@J MI=IT@M@=D <^X_
s_ <=H?D]W?JJ@=D P@D@WDLN= N= DE@ ^^ HL=h WN=XLP@J GYZ [\H@]^ LMHK@M@=DIDLN=X QLDEN?D i{ WNMHIDLVLKLD\C UNJ DENX@ V@KNQ sw �_ c GYZ [\H@]
^ XN?JW@ WI= IPO@JDLX@ DEJ@@ W?JJ@=D K@O@KXh P@UI?KDC s_w cC I=P ~ cC QE@J@ P@UI?KD LX M@I=D DN V@ VIWbQIJPX]WNMHIDLVK@ QLDE NKP@J GYZ
XN?JW@XC UJNM sBB Mc DN s_w c_

<D LX LMHNJDI=D UNJ DE@ XL=b DN P@D@WD DE@ XN?JW@�X ^^ HL= IPO@JDLX@M@=D DN P@D@JML=@ ENQ M?WE W?JJ@=D WI= V@ PJIQ=_ c GYZ [\H@]^
WNMHKLI=D XL=b WI= P@D@WD DE@ OIK?@ N= DE@ ^^ HL= I=P IP�?XD LDX L=H?D W?JJ@=D KLMLD IWWNJPL=TK\ DN IONLP PJIQL=T DNN M?WE W?JJ@=D UJNM DE@
XN?JW@_ �=W@ I W?JJ@=D KLMLD LX X@DC DE@ XL=b WI= P\=IMLWIKK\ WEI=T@ ENQ M?WE W?JJ@=D LD PJIQX IX DE@ XN?JW@ WEI=T@X LDX IPO@JDLX@M@=D_

[N J@P?W@ WNXDXC XNM@ MI=?UIWD?J@JX HKIW@ DQN J@XLXDNJX N= DE@ XL=b�X ^^ HL=X XN DEID DE@ XN?JW@ D?J=X N= w x QE@= DE@ WIVK@ LX WN==@WD@P
V@DQ@@= DE@MC IX XENQ= L= tLT?J@ a_ [ELX WN=ULT?JIDLN= LX N=K\ IKKNQ@P LU DE@ XL=b PN@X =ND PJIQ MNJ@ DEI= DE@ P@UI?KD W?JJ@=DC IX =@TNDLID@P
NO@J DE@ GYZ PIDI KL=@X_

Fig. 4: Input current detection using resistors

�E@= J@XLXDNJX IJ@ ?X@P L=XD@IP NU HJNH@J L=H?D W?JJ@=D P@D@WDLN=C DE@ XL=b PN@X =ND KNNb ID LDX NQ= ^^ HL=_ tNJ @SIMHK@C LU I WNMH?D@J EIX I
GYZ [\H@]c HNJDC LD MI\ N=K\ V@ WIHIVK@ NU X?HHK\L=T wBB Mc_ <U I XL=b PN@X =ND J@WNT=Lj@ DEID LDX XN?JW@ WI= N=K\ X?HHK\ wBB McC LD MLTED DJ\
DN PJIQ ~ cC QELWE QN?KP WJ@ID@ I= NO@J]W?JJ@=D WN=PLDLN= I=P HND@=DLIKK\ PIMIT@ DE@ XN?JW@�X HNJD_
^EIJT@J <^X L= DE@ XL=b D\HLWIKK\ IKXN EIO@ I= L=H?D]ONKDIT@ KNNHC V?D DELX N=K\ HJ@O@=DX DE@ L=H?D ONKDIT@ UJNM PJNHHL=T DNN KNQ_ [E@J@ LX =N
T?IJI=D@@ DEID DE@ XL=b WEIJT@J <^�X ML=LM?M L=H?D]ONKDIT@ KNNH QLKK J@IWD R?LWbK\ @=N?TEC NJ V@ X@D ELTE @=N?TEC DN HJ@O@=D PIMIT@ DN DE@
XN?JW@_ [E@J@UNJ@C DELX HJND@WDLN= XEN?KP V@ DJ@ID@P IX I VIWb?H DN ^^ W?JJ@=D P@D@WDLN= I=P L=H?D W?JJ@=D KLMLDL=TC L=XD@IP NU DE@ HJLMIJ\
HJND@WDLN= WLJW?LD_
�ND@ DEID DE@ XLMHK@ J@XLXDNJ H?KK]PNQ= LMHK@M@=DIDLN= WI= V@ ?X@P UNJ XL=b IHHKLWIDLN=X DEID PN =ND WN=X?M@ MNJ@ DEI= s_w c I=P LMHK@M@=D
Z^ s_A P@D@WDLN=C IX XENQ= V@KNQ_
A_ Z^s_A I=P HJNHJL@DIJ\ WEIJT@J P@D@WDLN=h Z^s_A LX DE@ XDI=PIJP DEID P@UL=@X ENQ I XL=b WI= P@D@WD DE@ W?JJ@=D N?DH?D WIHIVLKLD\ NU I XN?JW@
DEID @LDE@J PN@X =ND EIO@ I GYZ [\H@]^ WN==@WDNJC I K@TIW\ XN?JW@C NJ X?HHKL@X K@XX DEI= s_w c_ [ELX P@D@WDLN= HJNW@XX LX @S@W?D@P V\
?XL=T DE@ {� I=P {] HL=X_ iJNHJL@DIJ\ WEIJT@J P@D@WDLN= IPPX DN Z^s_A V\ IKKNQL=T DE@ XL=b DN P@D@WD WNMMN= WEIJTL=T IPIHD@JX_

[E@ GYZ [\H@]^ XH@WLULWIDLN= PN@X =ND J@R?LJ@ XL=bX DN LMHK@M@=D Z^s_A LU DE@\ X?HHNJD ^^ HL= P@D@WDLN=_ �NQ@O@JC LU DE@ XL=b PN@X =ND
LMHK@M@=D Z^s_AC DE@= N=K\ I MISLM?M NU wBB Mc WI= XIU@K\ V@ PJIQ= UJNM I GYZ A_B XN?JW@ IPO@JDLXL=T I P@UI?KD W?JJ@=D N= DE@ ^^ HL=_
cPPL=T Z^s_A DN DE@ XL=b IKKNQX UNJ ?H DN s_w c DN V@ PJIQ= UJNM XN?JW@X IPO@JDLXL=T I P@UI?KD W?JJ@=DC X?WE IX K@TIW\ XN?JW@Xh DELX X?HHKL@X
MNJ@ HNQ@JC XENJD@=X WEIJTL=T DLM@C I=P K@IPX DN I V@DD@J @=P ?X@J @SH@JL@=W@_
~_ �N=]WNMHKLI=D K@TIW\ WIVK@ P@D@WDLN=h I K@TIW\ WIVK@ LX P@UL=@P IX EIOL=T I GYZ [\H@]^ WN==@WDNJ N= N=@ @=P I=P I PLUU@J@=DC K@TIW\
GYZ WN==@WDNJ N= DE@ NDE@J @=P_ [N IPO@JDLX@ DE@ W?JJ@=D K@O@K DN DE@ XL=bC K@TIW\ GYZ [\H@]c WIVK@X M?XD LMHK@M@=D I we b� H?KK]?H
J@XLXDNJ UJNM DE@ ^^ HL= DN DE@ xZGY HL= N= DE@ GYZ [\H@]^ XLP@_ �NQ@O@JC DE@J@ IJ@ =N=]WNMHKLI=D K@TIW\ GYZ [\H@]^ WIVK@X DEID IJ@
@LDE@J MLXXL=T I H?KK]?H J@XLXDNJC UKNIDL=T NJ XENJD@PC NJ DE@\ EIO@ I J@XLXDNJ NU DE@ L=WNJJ@WD OIK?@_

[ELX WI= K@IP DN L=WNJJ@WD L=H?D W?JJ@=D KLMLD P@D@WDLN=C IX P@XWJLV@P QLDE L=H?D W?JJ@=D P@D@WDLN= ?XL=T DE@ ^^ HL=C NJ DN I= NO@J]ONKDIT@ @O@=D
N= DE@ XL=b�X ^^ HL=C XL=W@ DE@ XL=b�X ^^ HL= MI\ V@ PLJ@WDK\ XENJD@P DN xZGY_ [N IONLP DE@X@ HJNVK@MXC DE@ GYZ [\H@]^ XL=b P@OLW@ XEN?KP
V@ IVK@ DN P@D@WD QE@= I =N=]WNMHKLI=D K@TIW\ GYZ [\H@]^ WIVK@ LX IDDIWE@PC DN HJND@WD DE@ ^^ HL=X_
a_ �O@J]ONKDIT@ HJND@WDLN= UNJ DE@ xZGY I=P ^^ HL=Xh Yi� i{ WEIJTL=T IPIHD@JX WI= TN ?H DN As xC I=P =N=]i{ WEIJTL=T IPIHD@JX WI= TN
?H DN w_w x_ [E@J@UNJ@C LD LX J@WNMM@=P@P DN HJND@WD xZGY ?H DN ID K@IXD As x L= WIX@ DE@J@ LX I i{ IPIHD@J MIKU?=WDLN= NJ I xZGY
DJI=XL@=D X?JT@ NWW?JX_

G=P@J =NJMIK NH@JIDL=T WN=PLDLN=XC DE@ ^^ HL= XEN?KP =@O@J @SH@JL@=W@ I ELTE ONKDIT@C XL=W@ ^^ LX @LDE@J =ND HE\XLWIKK\ WN==@WD@P DN xZGYC
UNJ L=XDI=W@ QLDE I GYZ [\H@]^ WIVK@C NJ LD LX WN==@WD@P DN xZGY DEJN?TE I we b� J@XLXDNJC QLDE I K@TIW\ WIVK@_ �NQ@O@JC XL=W@ DE@ ^^ HL=X
IJ@ HE\XLWIKK\ KNWID@P IP�IW@=D DN DE@ xZGY HL=XC LD LX HNXXLVK@ UNJ P@VJLX L= DE@ WN==@WDNJ DN WJ@ID@ I XENJD V@DQ@@= DE@M_ <D LX IKXN HNXXLVK@
DEID I =N=]WNMHKLI=D WIVK@ WN?KP XENJD xZGY DN DE@ ^^ HL=_ [N HJND@WD DE@ ^^ HL=X ITIL=XD VNDE ?X@ WIX@XC NO@J]ONKDIT@ HJND@WDLN= LX ELTEK\
J@WNMM@=P@P_
w_ ^N==@WDNJ MNLXD?J@ P@D@WDLN=h `NLXD?J@ N= DE@ WN==@WDNJ WI= WI?X@ WNJJNXLN= I=P PIMIT@ NO@J DLM@C QELWE WI= K@IP DN XENJD@P NJ NH@=
HL=X_ [ELX LX @XH@WLIKK\ WNMMN= L= P?IK]JNK@ HNJD NJ XN?JW@ IHHKLWIDLN=XC QE@J@ DE@ HJNP?WD IHHKL@X I H?KK]?H ONKDIT@ NJ W?JJ@=D DN DE@ ^^ HL=
QELK@ IPO@JDLXL=T XN?JW@ MNP@_ <U DE@ HJNP?WD MIb@X WN=DIWD QLDE I=\ @K@WDJNK\DLW KLR?LPC X?WE IX QID@JC DE@= DE@ P@OLW@ XEN?KP V@ IVK@
P@D@WD DELXC UNJW@ DE@ HJNP?WD L=DN XL=b MNP@ V\ J@MNOL=T DE@ ^^ H?KK]?H VLIX I=P xZ?XC I=P IK@JD DE@ ?X@J_

e_ ^N==@WDNJ D@MH@JID?J@ MN=LDNJL=Th DE@ GYZ [\H@]^ WN==@WDNJ EIX UN?J xZGY HL=X I=P UN?J TJN?=P HL=X L= HIJIKK@K_ cX DE@ WN==@WDNJ
TIDE@JX P@VJLX NJ Q@IJX N?D NO@J DLM@C XNM@ HL=X MI\ @SH@JL@=W@ NH@=]WLJW?LD WN=PLDLN=XC QELWE PLXJ?HDX W?JJ@=D UKNQ I=P J@X?KDX L= W?JJ@=D
WJNQPL=T L= DE@ J@MIL=L=T HL=X_ [ELX IPPLDLN=IK W?JJ@=D E@IDX DE@ WN==@WDNJ_ [N IONLP NO@JE@IDL=T I=P HNXXLVK@ H@JMI=@=D PIMIT@C I GYZ
[\H@]^ HJNP?WD XEN?KP V@ IVK@ DN MN=LDNJ DE@X@ WN=PLDLN=XC IK@JD DE@ ?X@J LU DE@ WN==@WDNJ M?XD V@ WK@I=@PC I=P J@P?W@ LDX W?JJ@=D DN KNQ@J
DE@ D@MH@JID?J@_
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^N=XLP@J I WIVK@ DEID PN@X =ND EIO@ GYZ [\H@]^ N= VNDE @=PX_ c WEIJT@J <^ WN?KP P@D@WD QE@= I P@OLW@ EIX V@@= HK?TT@P L=C I=IK\j@ DE@
W?JJ@=D KLMLDC I=P P@D@JML=@ QE@DE@J DE@ WIVK@X IJ@ WNMHKLI=D_ tNJ GYZ [\H@]^ DN GYZ [\H@]^ WIVK@XC DE@ ^^ HL= HIXX@X IKK DE@ QI\ DEJN?TE
DE@ WIVK@C DE@ XN?JW@ X?HHK\ IHHKL@X H?KK]?HXC I=P DE@= DE@ XL=bC QLDE WEIJT@J <^C IHHKL@X H?KK]PNQ=X_
tNJ K@TIW\ [\H@]c DN [\H@]^ WIVK@XC ENQ@O@JC I J@XLXDNJ H?KKX ?H DE@ ^^ ONKDIT@ DN xZGY_ c U@Q \@IJX ITNC MI=\ NU DE@X@ WIVK@X Q@J@ =N=]
WNMHKLI=D_ [ELX K@P DE@ ^^ WN=DJNKK@J NJ WELH DN P@D@WD I ELTE@J W?JJ@=D DEI= DE@ WIVK@ IWD?IKK\ X?HHNJD@PC M@I=L=T DEID I XN?JW@ QLDE I wBB
Mc W?JJ@=D WIHIVLKLD\ QN?KP IHH@IJ DN IPO@JDLX@ I ~ c W?JJ@=D WIHIVLKLD\ DEJN?TE DE@ WIVK@_ <= DELX XW@=IJLNC P@OLW@X X?WE IX DE@ `iAfAA
XQLDWE]MNP@ VIDD@J\ WEIJT@J UNJ KLDEL?M]LN= I=P KLDEL?M]HNK\M@J VIDD@JL@XC P@XWJLV@P L= MNJ@ P@DILK V@KNQC WI= P@D@WD QE@DE@J DE@ WIVK@ LX =N=]
WNMHKLI=D I=P HJNH@JK\ X@D DE@ L=H?D W?JJ@=D KLMLDC IX XENQ= L= tLT?J@ w_

Fig. 5: Features of the

Monolithic Power Systems MP2722 switch-mode battery charger

c XIU@ I=P WNMHKLI=D XNK?DLN= EIX I WEIJT@JC NO@J]ONKDIT@ HJND@WDLN= WELHC I=P ^^ WN=DJNKK@J WELHC NJ I WELH DEID P@D@WDX DE@ ^^ HL=_ YNM@
MI=?UIWD?J@JX UNJTN DE@ ^^ HL= P@D@WDLN= I=P DE@ NO@J]ONKDIT@ HJND@WDLN= WELH L= DE@ XL=b DN J@P?W@ WNXDX_ �ELK@ DELX LMHK@M@=DIDLN=
@K@WDJLWIKK\ U?=WDLN=X UNJ I XL=bC LD PN@X =ND @=X?J@ DE@ XIU@D\ NU DE@ IDDIWE@P HJNP?WDX_ t?JDE@JMNJ@C DELX WI==ND V@ ?X@P UNJ P?IK]JNK@ HNQ@J
IHHKLWIDLN=X_
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`N=NKLDELW iNQ@J Y\XD@MX NUU@JX XNK?DLN=X DEID WNO@J I QLP@ JI=T@ NU GYZ IHHKLWIDLN=X_ �IDE@J DEI= X@DDK@ UNJ HIJDX DEID N=K\ M@@D DE@ VIJ@
ML=LM?M LMHK@M@=DIDLN= UNJ GYZ [\H@]^ WN==@WDLN=XC DE@X@ HJNP?WDX HJNOLP@ IPPLDLN=IK V@=@ULDX UNJ WNMHKLI=W@C XIU@D\C I=P U?=WDLN=IKLD\_
c GYZ [\H@]^ WIHIVK@ HNQ@J MI=IT@M@=D <^ XEN?KP V@ X@K@WD@P UNJ DE@ XH@WLULW IHHKLWIDLN=_ �@=@JIKK\C DE@X@ HJNP?WDX WI= V@ X@HIJID@P
L=DN DQN PLXDL=WD WID@TNJL@Xh IHHKLWIDLN=X DEID J@R?LJ@ �sw �C I=P IHHKLWIDLN=X DEID @SW@@P sw �_
tNJ IHHKLWIDLN=X �sw �C @=P HJNP?WD D\H@X L=WK?P@ XMIJDHEN=@XC HNL=D]NU]XIK@ yi�Yz X\XD@MXC XH@Ib@JXC @]WLTIJ@DD@XC E@IPHEN=@XC
XMIJDQIDWE@XC I=P XNM@ DIVK@DX_ [E@X@ HJNP?WDX PN =ND =@W@XXIJLK\ J@R?LJ@ GYZ i{ WNMHIDLVLKLD\C I=P WI= XLMHK\ J@K\ N= I ^^ WN=DJNKK@J DN
P@D@JML=@ W?JJ@=D K@O@K I=P P@OLW@ HNQ@J JNK@_ �ND J@R?LJL=T GYZ i{ J@P?W@X WNXD V@WI?X@ =@LDE@J DE@ XN?JW@ =NJ DE@ XL=b J@R?LJ@ I=
IPPLDLN=IK i{ WN=DJNKK@J <^_ `NXD HJNP?WDX J@R?LJL=T K@XX DEI= sw � ?X@ I XL=TK@]W@KK VIDD@J\ NJ M?KDLHK@ W@KKX L= HIJIKK@K_ [E@X@ HJNP?WDX WI= V@
XL=bC XN?JW@C NJ P?IK]JNK@ HNQ@J XNK?DLN=Xh
YL=b N=K\h tNJ IHHKLWIDLN=X DEID N=K\ J@R?LJ@ I XL=bC I XL=TK@]PLJ@WDLN=C w xC sw � WEIJT@J <^ WI= V@ ?X@P DN WEIJT@ DE@ VIDD@J\ I=P H@JUNJM
XL=b ^^ WN=DJNKK@J NH@JIDLN=_ [E@ `iAfAA LX I= @SW@KK@=D WENLW@ UNJ DE@X@ IHHKLWIDLN=X_
YN?JW@ N=K\h YN?JW@]N=K\ IHHKLWIDLN=X L=WK?P@ HNQ@J X?HHKL@X I=P WIJ WEIJT@JX_ [E@X@ IHHKLWIDLN=X PN =ND =@@P I VIDD@J\C XN IKK DEID LX
J@R?LJ@P LX I w x J@T?KIDNJ I=P I XN?JW@ ^^ WN=DJNKK@J_
{?IK]JNK@ HNQ@J y{�izh {�i XNK?DLN=X IJ@ VLPLJ@WDLN=IKC M@I=L=T DE@\ WI= VNDE XL=b I=P XN?JW@ HNQ@J_ [E@ `iAfAA LX I VLPLJ@WDLN=IKC w xC
sw � WEIJT@J <^ DEID WI= VNDE WEIJT@ DE@ VIDD@J\C IX Q@KK IX HJNOLP@ I w x N?DH?D I=P {�i ^^ WN=DJNKK@J_

tNJ IHHKLWIDLN=X DEID J@R?LJ@ �sw � � KIHDNHXC HNQ@J VI=bXC KIJT@ XH@Ib@JXC HNQ@J DNNKXC M@PLWIK P@OLW@XC I=P ELTE]@=P XMIJDHEN=@X I=P
DIVK@DX � GYZ i{ WNMHIDLVLKLD\ LX J@R?LJ@P_
[E@X@ XNK?DLN=X HJNOLP@ {�iC I=P IJ@ D\HLWIKK\ NJTI=Lj@P L=DN DQN MIL= WID@TNJL@Xh
YL=TK@]W@KK GYZ i{h XL=TK@]W@KK GYZ i{ XNK?DLN=XC NJ M?KDLHK@ W@KKX L= HIJIKK@KC IJ@ D\HLWIKK\ ?X@P L= MLP] DN ELTE]@=P HEN=@XC DIVK@DXC I=P
HNQ@J VI=bX QLDE I HNQ@J JIDL=T NU MNJ@ DEI= AB �_ [E@ `iAf~s V?Wb WEIJT@J LX P@XLT=@P UNJ LMHK@M@=DIDLN= L= DE@X@ IHHKLWIDLN=X_ tNJ
MNJ@ P@DILKXC X@@ DE@ `iAf~s GYZ i{ J@U@J@=W@ P@XLT=_
A] DN a]X@JL@X W@KK GYZ i{h GYZ i{ XNK?DLN=X QLDE M?KDLHK@ W@KKX L= X@JL@X IJ@ D\HLWIKK\ ?X@P UNJ KIHDNHXC DIVK@DXC TIML=T P@OLW@XC M@PLWIK
@R?LHM@=D I=P HNQ@J VI=bX DEID J@R?LJ@ MNJ@ DEI= AB �_ [E@X@ IHHKLWIDLN=X J@R?LJ@ I V?Wb]VNNXD WEIJT@JC X?WE IX DE@ `iAfeB NJ
`iAewsC QELWE WI= VNDE V@ ?X@P DN WJ@ID@ I WNMHK@D@ GYZ i{ XNK?DLN=_
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[E@ `iAfAA LX I ELTEK\ L=D@TJID@PC w xC XQLDWE]MNP@ VIDD@J\ WEIJT@J UNJ KLDEL?M]LN= I=P KLDEL?M]HNK\M@J VIDD@JL@X_ [ELX VIDD@J\ WEIJT@J
HJNOLP@X =IJJNQ]ONKDIT@ PW y�x{^z HNQ@J HIDE MI=IT@M@=DC I=P WI= X?HHK\ ?H DN I w c WEIJT@ W?JJ@=D_ <D LX U?KK\ WNMHKLI=D QLDE GYZ [\H@]
^ s_~ I=P HJNOLP@X I= L=D@TJID@P ^^ {�i WN=DJNKK@J UNJ VLPLJ@WDLN=IK sw � J@T?KIDLN= L= XN?JW@ NJ XL=b MNP@X_ [E@ `iAfAA IKXN L=D@TJID@X Ae
x NO@J]ONKDIT@ HJND@WDLN= N= DE@ xZGY HL= I=P AA x NO@J]ONKDIT@ HJND@WDLN= N= DE@ ^^ HL=XC I=P I= <A^ L=D@JUIW@ UNJ UK@SLVK@ WN=ULT?JIDLN=X_
�DE@J sw � {�i GYZ [\H@]^ LMHK@M@=DIDLN=X J@R?LJ@ I X@HIJID@ WEIJT@J <^C {�i ^^ WN=DJNKK@JC I=P I= NO@J]ONKDIT@ HJND@WDLN= <^ UNJ DE@
xZGY I=P ^^ HL=X_ [E@ `iAfAA L=D@TJID@X IKK DEJ@@ NU DE@X@ U?=WDLN=X L=DN I XL=TK@ WELH UNJ MISLM?M IJ@I I=P WNXD XIOL=TXC IX XENQ= L=
tLT?J@ e_

Fig. 6: Comparison of a traditional

solution for USB Type-C charging with the MP2722

<= IPPLDLN=C DE@ `iAfAA X?HHNJDX IPOI=W@P GYZ [\H@]^ U@ID?J@XC QELWE MIb@ LD WNMHKLI=DC XIU@C I=P ELTEK\ NHDLMLj@P_ [E@X@ U@ID?J@X
L=WK?P@ WN==@WDNJ D@MH@JID?J@ MN=LDNJL=TC WN==@WDNJ MNLXD?J@ P@D@WDLN=C =N=]WNMHKLI=D K@TIW\ WIVK@ P@D@WDLN=C I=P Z^s_A UNJ NHDLMLjIDLN=
QLDE K@TIW\ WEIJTL=T IPIHD@JX_ {?@ DN LDX XMIKK XNK?DLN= XLj@ I=P WNMHK@D@ GYZ [\H@]^ U@ID?J@ L=D@TJIDLN=C DE@ `iAfAA LX LP@IK UNJ I=\ s]
X@JL@X W@KK IHHKLWIDLN= UNJ GYZ [\H@]^ WN==@WDLOLD\_
 

������ /kl �� �14458n 9:18;58
[E@ `iAf~s LX I sw xC a_w cC XQLDWE]MNP@ VIDD@J\ WEIJT@J QLDE �x{^ HNQ@J HIDEC IX Q@KK IX I= L=D@TJID@P c{^ I=P <A^ L=D@JUIW@_ c
J@U@J@=W@ P@XLT= ?XL=T DE@ `iAf~s I=P @SD@J=IK GYZ i{ WN=DJNKK@J HJNOLP@X I WNMHK@D@ XNK?DLN= UNJ GYZ i{ IHHKLWIDLN=X QELK@ WNMHK\L=T
QLDE GYZ i{ ~_B XH@WLULWIDLN=X_
[ELX P@XLT= NUU@JX I {�i GYZ [\H@]^ HNJD DEID IKKNQX VLPLJ@WDLN=IK HNQ@J I=P UIXD WEIJTL=T L= XL=b MNP@_ �E@= I GYZ L=H?D LX HJ@X@=DC DE@
WEIJT@J LX WN=ULT?J@P IX I XL=b I=P WEIJT@X DE@ VIDD@J\_ <U I GYZ i{ XL=b LX WN==@WD@P DN DE@ HNJDC DE@ WEIJT@J IWDX IX I XN?JW@ I=P X?HHKL@X
I J@T?KID@P N?DH?D ONKDIT@ ?XL=T DE@ VIDD@J\ IX DE@ HNQ@J XN?JW@_
[E@ `iAf~s i{ P@XLT= WI= HJNOLP@ ?H DN s� � NU i{ UIXD WEIJTL=T_ <= IPPLDLN=C DE@ `iAf~s L=D@TJID@X I= L=H?D]VKNWbL=T tF[C QELWE MIb@X
?XL=T I= IPPLDLN=IK GYZ i{ L=H?D tF[ WN=ULT?JIDLN= NHDLN=IKC J@P?WL=T Z�` WNXD I=P i^Z XLj@_ [ELX P@XLT= LX J@WNMM@=P@P UNJ I=\ s]X@JL@X
W@KK IHHKLWIDLN=X J@R?LJL=T UIXD@J WEIJTL=T DEJN?TE DE@ LMHK@M@=DIDLN= NU GYZ i{_
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[E@ `iAfeB LX I AB xC e cC V?Wb]VNNXD WEIJT@J QLDE �x{^ HNQ@J HIDE UNJ VIDD@J\ HIWbX QLDE UJNM s DN a W@KKX L= X@JL@X_ [E@ WEIJT@J U@ID?J@X
UN?J L=D@TJID@P XQLDWEL=T tF[XC c{^C I=P <A^ L=D@JUIW@ L= I= @SDJ@M@K\ WNMHIWD XNK?DLN=_ <D WI= NH@JID@ L= VNNXD MNP@C V?Wb MNP@C I=P
V?Wb]VNNXD MNP@C P@H@=PL=T N= DE@ L=H?D I=P VIDD@J\ ONKDIT@X_ Z\ NH@JIDL=T L= J@O@JX@C DE@ `iAfeB WI= HNQ@J DE@ L=H?D UJNM DE@ VIDD@J\ L=
XN?JW@ MNP@_
[E@ `iAfeB VIDD@J\ WEIJT@J LX WNMHKLI=D QLDE GYZ i{ {�i NH@JIDLN= IWJNXX DE@ U?KK JI=T@ NU Yi� ONKDIT@ I=P W?JJ@=D K@O@KX_
[E@ `iAews LX HL=]WNMHIDLVK@ QLDE DE@ `iAfeBC V?D LX NHDLMLj@P UNJ IHHKLWIDLN=X DEID PN =ND J@R?LJ@ I= �x{^ HNQ@J HIDEC X?WE IX HNQ@J
VI=bXC HNQ@J DNNKXC I=P VIDD@J\ VIWb]?H HJNP?WDX_
ZNDE P@OLW@X IJ@ LMHK@M@=D@P QLDE DE@ ^^�~ic GYZ i{ WN=DJNKK@J DN WJ@ID@ I WNMHK@D@ GYZ i{ XNK?DLN=C XENQ= L= tLT?J@ f_ [ELX XNK?DLN=
WN=DIL=X I {�i GYZ [\H@]^ HNJD UNJ VLPLJ@WDLN=IK NH@JIDLN=_ <U I= IPIHD@J LX L=X@JD@PC DE@ HNJD WI= IWD IX I XL=b I=P WEIJT@ DE@ VIDD@J\_ <U I
XL=b LX L=X@JD@PC DE@ HNJD WI= IWD IX I XN?JW@ DN HNQ@J DE@ GYZ ?XL=T DE@ VIDD@J\_ tNJ IPPLDLN=IK UK@SLVLKLD\C VNDE HIJDX WI= V@ WN=ULT?J@P OLI I=
<A^ L=D@JUIW@_ [ELX P@XLT= LX LP@IK UNJ IHHKLWIDLN=X X?WE IX XH@Ib@JXC DIVK@DXC M@PLWIK P@OLW@XC HNL=D]NU]XIK@ X\XD@MXC PJN=@XC I=P WIM@JIX_

Fig. 7: USB PD solution based on the MP2760

q729|�rv72
GYZ [\H@]^ WN==@WDNJX IJ@ O@JXIDLK@C L=WJ@PLVK\ XMIKK WNMHIJ@P DN NKP@J WN==@WDNJXC VIWbQIJPX]WNMHIDLVK@ QLDE NKP@J GYZ XDI=PIJPXC I=P
WI= P@KLO@J ELTE HNQ@J ?H DN AaB �_
Z\ UNKKNQL=T DE@ XH@WLULWIDLN=X UNJ GYZ [\H@]^ I=P GYZ i{ I=P NHDLMLjIDLN=X PLXW?XX@P L= DELX IJDLWK@C MI=?UIWD?J@JX E@KH DN MIL=DIL=
L=D@JNH@JIVLKLD\ V@DQ@@= HJNP?WDXC HJNOLP@ HJND@WDLN=X DEID WI= @SD@=P DE@ HJNP?WD�X KLU@DLM@C I=P WN=DJLV?D@ DN DE@ FG�X TNIK NU @]QIXD@
J@P?WDLN=_
cKDEN?TE DE@ WNMMN= WEIJT@J MI=PID@ L= DE@ FG LX I J@W@=D P@O@KNHM@=DC `iY EIX KN=T V@@= WJ@IDL=T WEIJT@J <^X I=P VIDD@J\
MI=IT@M@=D P@OLW@X P@XLT=@P DN WNO@J I QLP@ JI=T@ NU GYZ [\H@]^ I=P GYZ i{ IHHKLWIDLN=X_ Z?\@JX I=P MI=?UIWD?J@JX NU HNJDIVK@
IHHKLWIDLN=X WI= V@=@ULD UJNM LDX @SD@=XLO@ HNJDUNKLN IX GYZ [\H@]^ WN==@WDNJX V@WNM@ MNJ@ I=P MNJ@ WNMMN= QNJKPQLP@_
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https://media.monolithicpower.com/mps_cms_document/b/a/battery-charger-fundamentals_r1.pdf?_gl=1*u2y5my*_ga*MTk5MjU2NTcyOS4xNjkwOTYyNzI0*_ga_XNRPF6L9DD*MTY5NzU0MjQ1NS4xNC4xLjE2OTc1NDI1MTcuNjAuMC4w&_ga=2.44419620.1266136632.1697538732-1992565729.1690962724
https://www.monolithicpower.com/en/documentview/productdocument/index/version/2/document_type/Datasheet/lang/en/sku/MP2722GRH/document_id/10035/
https://www.monolithicpower.com/en/documentview/productdocument/index/version/2/document_type/Datasheet/lang/en/sku/MP2731GQC/document_id/6814/
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%202&product=Monolithic%20Power%20Systems%20MP27xx%20USB%20Type-C%20charging%20connectors


Bluetooth Low Energy MCU provides integrated
solution for smart connected devices

The RSL15 Bluetooth Low Energy MCU from onsemi protects connected devices with a comprehensive
set of advanced security functions including TrustZone support and root-of-trust.

The RSL15 from onsemi, a secure low-power wireless microcontroller which implements
Bluetooth® Low Energy 5.2 networking, provides a complete set of control and connectivity
functions for smart devices in industrial and medical applications. 

Based on an Arm® Cortex®-M33 processor core, the RSL15 features built-in power
management, a wide supply-voltage range suitable for coin cells, a flexible set of GPIOs, and an
extensive set of peripherals. The RSL15 includes 80 kbytes of RAM. The MCU supplied in a
WLCSP package has 512 kbytes of Flash memory, while the QFN-packaged MCU has either
284 kbytes or 512 kbytes

The RSL15 is backed by a comprehensive but easy-to-use software development kit (SDK)
which includes a cybersecurity platform. It also provides various sample applications which
demonstrate key features such as: 

Low-power Smart Sense mode for acquiring sensor data
Tools for configuring power-management functions
Bluetooth Low Energy functions
Ultra low-power sleep modes

onsemi has ensured that connected devices based on the RSL15 are protected against cyber-
attack. The RSL15 provides a comprehensive mix of security capabilities, including Arm
TrustZone® technology, which provides trusted execution environments for at-risk peripherals
and functions. The RSL15 also features Arm CryptoCell™-312 technology to provide root-of-
trust and additional security mechanisms such as: 

True random number generator
Standard encryption accelerators
Support for a wide range of encryption functions, including:

AES 128/192/256
SHA
Public key infrastructure
Elliptic curve cryptography
Message authentication 

Secure boot embedded in hardware ROM
Hardware-based root-of-trust using secrets stored in dedicated hardware
Managed life-cycle model

Secure key storage
Secure debug controlled with certificates

The RSL15 supports capabilities provided by the Bluetooth 5.2 specification, including extended
advertising, long range, a data-transmission rate of up to 2 Mbits/s, up to 10 simultaneous
connections, and localization through detection of the angle of arrival and angle of departure of
wireless transmissions. 

The low power consumption of the RSL15 has been verified by the Embedded Microprocessor
Benchmark Consortium. The MCU achieved a score of 60.5 on its ULPMark™-CoreMark
benchmark in the performance category, the best in its class. On the ULPMark-CoreProfile
benchmark, which calculates the deep-sleep efficiency of MCUs, the RSL15 holds second place,
only behind the onsemi RSL10 wireless MCU.

FEATURES
Bluetooth Low Energy 5.2 certified:

Backwards compatibility with
earlier Bluetooth specifications 

36 nA sleep mode current
2.7 mA peak Receive current at 1
Mbit/s
4.3 mA peak Transmit current at 0
dBm output power
-94 dBm sensitivity at 2 Mbits/s data
rate
Configurable output-power range: -
17 dBm to +6 dBm
Supply-voltage range: 1.2 V to 3.6 V

APPLICATIONS
Industrial automation and sensing 
Connected medical sensors 
Wearable devices
Asset tracking 
Electronic tags 
Access control
Electronic labels
Data loggers
Smart appliances
Energy-harvesting switches

FREE DEV
BOARD

Evaluation and development board for the
RSL15 Bluetooth wireless microcontroller.

Orderable Part Number
RSL15-EVB

APPLY HERE NOW

 BUY NOW
 

 DATASHEET
 

 SAMPLES

https://www.my-boardclub.com/boards/rsl15-evb/#apply
https://www.futureelectronics.com/search/?text=RSL15
https://www.onsemi.com/download/data-sheet/pdf/rsl15-d.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%203&product=onsemi%20RSL15%20%20Bluetooth%20Low%20Energy%20MCU


Integrated matching network and filter IC optimizes
wireless performance of Bluetooth and Zigbee

radios
The MLPF-WB-02D3 IC from STMicroelectronics integrates an impedance matching network and filter,

and provides a ready-made RF circuit optimized for the STM32WB5x and STM32WB1x wireless
microcontroller modules.

The MLPF-WB-02D3 IC from STMicroelectronics provides a ready-made impedance matching
network and filter that optimize the RF performance of the STM32WB5x and STM32WB1x
wireless microcontroller modules. 

The impedance network is matched to the STM32WB5x and STM32WB1x devices in wafer-level
chip-scale or ball-grid array packages. The filter provides deep rejection of harmonics. 

The MLPF-WB-02D3 uses ST integrated passive devices (IPD) technology on a non-conductive
glass substrate to provide outstanding RF performance. The device is supplied in a 1.6 mm x
1.0 mm chip-scale package with six bumps.

FEATURES
50 Ω nominal impedance on
antenna side
Low insertion loss
630 µm height after reflow

APPLICATIONS
Short-range RF systems

Bluetooth® 5.0
OpenThread
Zigbee
IEEE 802.15.4

 BUY NOW
 

 INFORMATION
 

 DATASHEET

 SAMPLES

https://www.futureelectronics.com/p/semiconductors--wireless-rf--rf-filters--low-pass/mlpf-wb-02d3-stmicroelectronics-8172870
https://www.st.com/resource/en/flyer/fl2212mlpfrf.pdf
https://www.st.com/resource/en/datasheet/mlpf-wb-02d3.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%203&product=STMicroelectronics%20MLPF-WB-02D3%20integrated%20matching%20network%20and%20filter%20IC
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Aãäåæçè éêëëìíîé å ïíðî äåèñî çò óíñóôëîäòçäõåèæî åèöîèèåé åèð òíìöîäé öç éêëëçäö öóî
æçèèîæöí÷íöø äîùêíäîõîèöé çò èîï úçû ðî÷íæî ðîéíñèéü
ûóî äåèñî íèæìêðîé åèöîèèåé òçä ÷åäíçêé ìçèñô åèð éóçäöôäåèñî äåðíç öîæóèçìçñíîéý

Cîììêìåä öîìîëóçèî æçèèîæöí÷íöøý þÿ �û� åèð �ÿ
Gìçãåì èå÷íñåöíçè éåöîììíöî éøéöîõé �ÿ���� ëçéíöíçèíèñ
�íô�í	 èîöïçä
íèñ
Bìêîöççöó	 èîöïçä
íèñ
�çïôëçïîä ïíðîôåäîå èîöïçä
íèñ �������
ìöäåôïíðîãåèð ����
Ièðêéöäíåì� éæíîèöíòíæ åèð õîðíæåì ãåèðé �ú���
��ú�
��û���

ûóî �ãäåæçè äåèñî íèæìêðîé öóî ����������, å æçõëåæö î�öîäèåì ïóíë åèöîèèå ïóíæó íé
çëöíõí�îð òçä�íô�í åèð �ìêîöççöó èîöïçä
íèñ éíñèåìé åö å òäîùêîèæø çò  üþ ÿ!�ü ûóî ���ô�"ô
296 çòòîäé óíñó äîìíåãíìíöø åèð éîèéíöí÷íöøü �åéø öç íèéöåìì� íö çòòîäé æêéöçõí�åãìî æåãìî åèð
æçèèîæöçä çëöíçèéü
Aãäåæçè åìéç éêëëìíîé öóî #$#�%&%'�()� íèöîäèåì ðêåìôãåèð  üþ ÿ!�*�ü� ÿ!� æóíë åèöîèèå
òçä�íô�í æçèèîæöí÷íöøü ûóíé ìçïôëäçòíìî æóíë åèöîèèå çòòîäé ñåíè çò +ü,* ü� ð�íü úö óåé åè
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4G æîììêìåä åèð�íô�í æçõõêèíæåöíçèü
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íèñü �åéø
öç íèéöåìì� öóíé åèöîèèå çòòîäé òêììø æêéöçõí�åãìî �� æåãìî åèð æçèèîæöçä çëöíçèéü
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https://www.futureelectronics.com/search/?selectedTab=products&q=antenna::manufacturerName:Abracon&text=antenna
https://abracon.com/uploads/resources/Abracon-Antenna-Catalog.pdf
https://abracon.com/datasheets/PRO-EX-296.pdf
https://abracon.com/datasheets/ACAR0301-SW2.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%203&product=Abracon%20high-reliability%20%20antennas
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https://www.my-boardclub.com/boards/evq6615-qk-00a/#apply
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%203&product=Monolithic%20Power%20Systems%20MPQ6615%20%20integrated%20H-bridge%20IC
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https://www.futureelectronics.com/search/?text=RAC15-K
https://g.recomcdn.com/media/Datasheet/pdf/.fd2X1kgY/.tc8f4495b93ae12046392/Datasheet-141/RAC15-K.pdf
https://g.recomcdn.com/media/Datasheet/pdf/.fMI6zvYY/.t8ebc13d3ebdf1c8aefe4/Datasheet-538/RAC15-K_480.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%203&product=Recom%20RAC15-K%20%20ac-dc%20power%20modules
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https://www.futureelectronics.com/search?text=VS-%3FEAH02&q=VS-%3FEAH02:relevance:category:ultrafast-rectifiers&selectedTab=products&selectedParentCategory=ultrafast-rectifiers
https://www.vishay.com/docs/97084/vs-3eah02-m3.pdf
https://www.vishay.com/docs/97071/vs-5eah02hm3.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%203&product=Vishay%20VS-xEAH02xM3%20ultra-fast%20200%20V%20rectifiers


Fully integrated wireless module cuts development
time for Bluetooth Low Energy systems

New DA14695MOD module from Renesas is built on the DA14695 Bluetooth ® Low Energy networking
SoC, and includes an antenna, memory and passive components in a compact surface-mount package.

Renesas has launched a fully integrated wireless module which provides a ready-made way to
implement Bluetooth Low Energy networking, accelerating time-to-market and reducing design
risk. 

Based on the SmartBond DA14695 Bluetooth Low Energy v5.2 system-on-chip (SoC), the
DA14695MOD integrates all the passive components required for a Bluetooth radio, along with
an antenna and 32 Mbits of quad SPI Flash memory. The module is backed by an easy-to-use
software development suite. 

Particularly well suited to systems powered by a rechargeable battery, the DA14695 Module
features a built-in JEITA-compliant USB charger including fuel gauge. It is supplied in a compact
surface-mount package which measures 20 mm x 15.9 mm x 2.5 mm. 

The DA14695 SoC on which the module is based is centered on an Arm® Cortex®-M33
microcontroller core with floating-point unit and DSP extensions. The SoC includes advanced
power management functions, a cryptographic security engine, display controller, and analog
and digital peripherals. The DA14695 SoC also features a Cortex-M0+ core that runs the
software-configurable Bluetooth v5.2 media access controller and radio.

A programmable sensor node controller runs sensor node operations and data acquisition
without intervention by the Cortex-M33 CPU, resulting in very low power consumption. The
advanced power management unit in the DA14695 enables it to run on primary or rechargeable
batteries, as well as to provide power to external devices through the integrated dc-dc converter
and integrated LDOs.

FEATURES
+6 dBm output power 
-97 dBm sensitivity 
Cryptographic engine algorithm
support:

AES-256
SHA-1
SHA-256
SHA-512

LCD display controller
8-channel, 14-bit sigma-delta ADC
FIPS 140-2-compliant true random
number generator 
Real-time clock with 10 ms
resolution
Four general-purpose, 24-bit timers
with PWM

APPLICATIONS
Connected medical devices
Asset tracking
Wearable devices
Fitness tracker wristbands and
sports watches
Home automation
Voice-activated remote controls
Gaming controllers
Access control systems
Industrial automation

 BUY NOW
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https://www.futureelectronics.com/search/?text=DA14695
https://www.renesas.com/us/en/document/prb/smartbond-da1469x-family-product-brief?r=1606281
https://www.renesas.com/eu/en/document/dst/da14695-module-datasheet?r=25439141
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%204&product=Renesas%20DA14695MOD%20fully%20integrated%20wireless%20module


Configurable PCIe packet switches offer broad
design flexibility

Automotive-qualified PI7C9X3G606GPQ, PI7C9X3G808GPQ, and PI7C9X3G816GPQ from Diodes
Incorporated ensure low latency and high availability in high-speed data processing applications such as

telematics, ADAS and infotainment systems.

Diodes Incorporated has launched a series of automotive-compliant PCI Express® (PCIe®) 3.0
packet switches for in-vehicle networking applications that perform high-speed data processing. 

The architecture used in these PCIe packet switches enables flexible port configuration:
upstream, downstream, and cross-domain end-point (CDEP) ports may be assigned according
to the application’s requirements, with variable lane widths for each port. 

The new parts are:

PI7C9X3G606GPQ: 6-port/6-lane operation, 10 mm x 10 mm 144-pin chip-scale package
PI7C9X3G808GPQ: 8-port/8-lane operation, 15 mm x 15 mm 196-pin BGA package
PI7C9X3G816GPQ: 8-port/16-lane operation, 19 mm x 19 mm 324-pin BGA package 

Because of these PCIe packet switches’ high signal integrity, they can operate in board designs
that have long trace lengths in which attenuation is higher than 30 dB. The switches can connect
with up to seven different endpoints, and support multi-host applications, including with up to
eight physical or 16 virtual DMA channels. Each switch features a built-in low-power clock buffer,
a feature which simplifies board designs, saves space, and reduces component count. 

The PI7C9X3G606GPQ, PI7C9X3G808GPQ, and PI7C9X3G816GPQ are AEC-Q100 Grade 3
qualified for use in automotive applications. Manufactured in IATF 16949 certified facilities, the
packet switches support PPAP documentation.

FEATURES
Less than 150 ns packet forwarding
latency
Diagnostic software tools: 

PHY eye
MAC viewer
Online remote loopback PRBS
Compliance tests 

Reliability and monitoring features:
Advanced error reporting
Error handling
End-to-end data protection
Hot-plug and surprise removal
capability

APPLICATIONS
Automotive systems: 

ADAS  
ECUs  
Infotainment systems
In-vehicle communication  
Central controllers  
Telematics systems 
Cockpit controls

 BUY NOW
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https://www.futureelectronics.com/search?text=PI7C9X3G%3F%3F%3FGPQ&q=PI7C9X3G%3F%3F%3FGPQ:relevance:category:pci-bridges&selectedTab=products&selectedParentCategory=pci-bridges
https://www.diodes.com/assets/Databriefs/PI7C9X3G606GPQ-3G808GPQ-3G816GPQ-3G1632GPQ-Product-Brief.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%204&product=Diodes%20PI7C9X3GxxxGPQ%20configurable%20PCIe%20packet%20switches
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³àÛ áË±È°Ê ·Å ßÄ¹Ê¯ Á°Á·Æ± ¹ÍÂ Û¿ áË±È°Ê ·Å ¸»Ç
®°Á²°Æ¹ÈÃÆ°ÏÑ·ÍÈÆ·ÄÄ°Â ÑÆ±ÊÈ¹Ä ·ÊÑÉÄÄ¹È·Æ
MÃÄÈÉ²Ä° Ñ·ÁÁÃÍÉÑ¹ÈÉ·Í ÉÍÈ°ÆÅ¹Ñ°Ê
â¹ÆÉ·ÃÊ ãäåæÊ

®¯° Á·ÂÃÄ° ÊÃ²²·ÆÈÊ å´Ç Ë¹ÍÂÊ Ë°ÈÌ°°Í ØÙØ ÇçÒ ¹ÍÂ à³Ù ÇçÒÓ ÉÍÑÄÃÂÉÍÎ È¯·Ê° ÃÊ°Â ÉÍ
èÃÆ·²°Ó È¯° é´Ó åÍÂÉ¹Ó ¹ÍÂ Ñ·ÃÍÈÆÉ°Ê ÉÍ È¯° »ÊÉ¹Ïä¹ÑÉÅÉÑ Æ°ÎÉ·ÍÖ

O²°Æ¹ÈÉÍÎ ÅÆ·Á ¹ ÊÉÍÎÄ° ÊÃ²²Ä± Æ¹ÉÄ Ã² È· ÜÖà âÓ È¯° ®±²° ³´µ Á·ÂÃÄ° ·ÅÅ°ÆÊ Ê°Ð°Æ¹Ä Ä·ÌÏ²·Ì°Æ
Á·Â°Ê È¯¹È ¹ÄÄ·Ì È¯° Æ°¹Ä ÈÉÁ° ÑÄ·Ñá È· ·²°Æ¹È° Ì¯ÉÄ° ÂÆ¹ÌÉÍÎ ¹ È±²ÉÑ¹Ä ÑÃÆÆ°ÍÈ ·Å ×ÃÊÈ ³ÖÜ ê»Ó
·ÅÈ°Í °ÔÈ°ÍÂÉÍÎ È¯° ÄÉÅ° ·Å ¹ ÊÉÍÎÄ° Ë¹ÈÈ°Æ± È· Á¹Í± ±°¹ÆÊÖ

®¯° Á·ÂÃÄ° ¯¹Ê ¸ß Ñ°ÆÈÉÅÉÑ¹ÈÉ·Í Å·Æ Á·ÊÈ Æ°ÎÉ·ÍÊ ·Å È¯° Ì·ÆÄÂÖ
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https://www.my-boardclub.com/boards/lbaa0qb1sj-temp-evk/#apply
https://www.futureelectronics.com/search/?text=LBAA0QB1SJ
https://acrobat.adobe.com/link/review?uri=urn:aaid:scds:US:2f6ea08c-5af8-44a8-bbfe-900818513fa0
https://acrobat.adobe.com/link/track?uri=urn:aaid:scds:US:db9127ee-6079-4224-91fc-9eff0bf8b81b
https://acrobat.adobe.com/link/track?uri=urn:aaid:scds:US:c336cc4f-a796-4292-9d3c-dda5bc550628
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%204&product=Murata%20Type%201SJ%20compact%20LoRaWAN%20LBAA0QB1SJ%20module
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¹º» ¼¹½¾¿À¼ ÁÂÃÄ ¼¹ÅÆÇÂÃ»È»ÇÉÂÃÊÆÇË ÆË ÌÊ »È»ÇÉÂÃÊÆÇ ÁÍË» ÎºÆÇº ÏÂÃÐÆÑ»Ë ÃÐ»ÂÒÇÍÂÂ»ÊÉ
ÏÂÃÉ»ÇÉÆÃÊ ÉÃ ºÆÓºÒÏÃÎ»Â »ÔÍÆÏÄ»ÊÉ ÃÏ»ÂÌÉÆÊÓ ÁÂÃÄ Ì ¿À Õ ÑÇ ÏÃÎ»Â ÈÆÊ»Ö

×ÃÊÊ»ÇÉ»Ñ ÆÊ Ë»ÂÆ»Ë ÉÃ Éº» ÄÌÆÊ ÏÃÎ»Â ÂÌÆÈØ Éº» ¼¹½¾¿À¼ Ñ»É»ÇÉË ÌÊÑ Â»ÌÇÉË ÉÃ ÃÐ»ÂÒÇÍÂÂ»ÊÉ ÃÂ
ÃÐ»ÂÒÐÃÈÉÌÓ» ÇÃÊÑÆÉÆÃÊËÖ Ùº»Ê ÌÊ ÃÐ»ÂÈÃÌÑ ÇÃÊÑÆÉÆÃÊ ÃÇÇÍÂËØ Éº» »È»ÇÉÂÃÊÆÇ ÁÍË» ÈÆÄÆÉË Éº» ÃÍÉÏÍÉ
ÇÍÂÂ»ÊÉ ÉÃ Ì ËÌÁ» ÐÌÈÍ» Ñ»ÁÆÊ»Ñ ÚÛ Éº» Ñ»ËÆÓÊ»ÂÖ ÜÁ Éº» ÃÐ»ÂÈÃÌÑ ÇÃÊÑÆÉÆÃÊ Ï»ÂËÆËÉËØ Éº» ÁÍË» ÓÃ»Ë
ÆÊÉÃ ÌÊ ÃÏ»Ê ËÉÌÉ»Ø ÑÆËÇÃÊÊ»ÇÉÆÊÓ Éº» ÈÃÌÑ ÁÂÃÄ Éº» ÏÃÎ»Â ËÍÏÏÈÛÖ

ÜÊ ÇÌË» ÃÁ ÌÊ ÃÐ»ÂÒÐÃÈÉÌÓ» ÃÊ Éº» ÆÊÏÍÉØ Éº» ¼¹½¾¿À¼ Â»ÓÍÈÌÉ»Ë Éº» ÃÍÉÏÍÉ ÉÃ Ì ÏÂ»Ë»É ËÌÁ»
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ÆÊÂÍËº ÇÍÂÂ»ÊÉ ÑÍÂÆÊÓ ËÉÌÂÉÒÍÏ ÃÂ ºÃÉÒËÎÌÏ ÃÏ»ÂÌÉÆÃÊËÖ
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https://www.futureelectronics.com/search/?text=STEF12S
https://www.st.com/resource/en/brochure/efuse_ref_guide.pdf
https://www.st.com/resource/en/datasheet/stef12s.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%204&product=STMicroelectronics%20STEF12S%20electronic%20fuse%20for%2012%20V%20line


Fast turn-off dual synchronous rectifier offers broad
design flexibility

The MP6924A dual intelligent rectifier from Monolithic Power Systems enables designers of LLC resonant
converters to use continuous conduction, discontinuous conduction, or critical conduction modes.

The MP6924A from Monolithic Power Systems is a dual intelligent rectifier for implementing
synchronous rectification in LLC resonant converters. The MP6924A’s fast turn-off, with a total
delay of 35 ns, enables LLC converters to operate in both continuous conduction and
discontinuous conduction modes. The device also supports operation in critical conduction
mode. 

The IC drives two N-channel standard or logic-level MOSFETs, regulates their forward voltage
drop to around 29 mV, and turns the MOSFETs off before the switching current goes negative.
The device can latch-off the gate driver under light-load conditions, limiting the current to 175
μA. 

The MP6924A requires a minimal number of readily available, standard external components,
and is supplied in an SOIC-8 package.

FEATURES
Operating-voltage range: 4.2 V to 35
V
175 µA quiescent current in light-
load mode
Supports high- and low-side
rectification

APPLICATIONS
Industrial equipment 
 Ac-dc adapters

 BUY NOW
 

 DATASHEET
 

 SAMPLES

https://www.futureelectronics.com/search/?text=MP6924A+
https://www.monolithicpower.com/en/documentview/productdocument/index/version/2/document_type/Datasheet/lang/en/sku/MP6924AGS-Z/document_id/4903/
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%204&product=Monolithic%20Power%20Systems%20MP6924A%20%20dual%20synchronous%20rectifier


Compact 32.768 kHz tuning fork crystal provides
stable output

The surface-mount ECX-31B crystal from ECS Inc. is ideal for industrial applications, and offers various
load capacitance options. These crystals are recommended for use in STMicroelectronics

microcontroller and microprocessor reference designs.

The ECX-31B from ECS Inc. is a series of 32.768 kHz tuning fork crystals which provide a stable
output over an industrial operating-temperature range of -40°C to 85°C.

All versions of the ECX-31B are supplied in an industry-standard, surface-mount 3.2 mm x 1.5
mm x 0.9 mm package with a two-pad footprint, offering a standard equivalent series resistance
of 70 kΩ. As standard, these crystals are specified with ±20 ppm frequency tolerance. A ±10
ppm tolerance option is available.

Various part numbers in the ECX-31B series can be specified to choose load capacitance
options of 6 pF, 7 pF, 9 pF or 12.5 pF. 

STMicroelectronics recommends ECS Inc. timing solutions for use with its STM32 LSE and HSE
families of microcontrollers and microprocessors. Advice about integrating crystals into STM32-
based designs may be found in the ST application note AN2867.

STM32 crystal selection tool available here.

FEATURES
-0.034 ppm/°C temperature
coefficient
1.05 pF shunt capacitance
±3 ppm maximum aging in first year
at 25°C

APPLICATIONS
Mobile devices 
IoT devices
Industrial equipment
Automation equipment
Wireless devices
Real-time clocks 
Microprocessor circuits
AI systems
Networking equipment

 BUY NOW
 

 DATASHEET
 

 SAMPLES

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-viii%20Issue%204&product=ECS%20Inc%20%20ECX-31B%20compact%2032.768%20kHz%20tuning%20fork%20crystal%20
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The OPTBCDE FGHIJ K LGMN BOLPOQMO RMNSPOQI T RMNUTRJ VTGWXTGQ IQRHGPJY NMWHZQ XPJV RMNUGQVQOIP[Q

cGYUJM\GTUVY TOW MJVQG IMLJXTGQ JM UGM[PWQ IJGMO\ UGMJQRJPMO LMG RZMHW]RMOOQRJQW WQ[PRQI^

_`a bc_defg _hijk l mhno dpmqpanp qj r `qs`tapu javihqkw jnxikqnp y`qv` zhn{quaj rp rpv`nh
nm khijk mnh vnppavkqps dn_ ua{qvaj kn k`a vxniu| sq{qps a{ahw dn_ ua{qva qkj nyp ipq}ia quapkqkw~
_`qj qpuq{quirx| kihp�aw jnxikqnp nmmahj javiha| �ahntkniv` np�nrhuqps rpu k`a `qs` zahmnhorpva
paauau mnh }iqv� vxniu rvvajj~

_`a bc_def _hijk l v`qzj rpu jizznhkqps jnmkyrha nmmah r yqua hrpsa nm javihqkw markihaj~ dp
zrhkqvixrh| k`aw jizznhk vnoonp rjwooakhqv vhwzknshrz`w rxsnhqk`oj qpvxiuqps�

��f®  iz kn ����
AE� �aw iz kn ���| �lf� iz kn ��f���
_�� {�~� c�� rpu ���� iz kn ��f���

_`a kihp�aw jaktiz yqk` mixx jwjkao qpkashrkqnp oqpqoq�aj k`a uajqsp| qpkashrkqnp rpu uazxnwoapk
ammnhk ha}iqhau nm zhnuivk orpimrvkihahj~ _`a bc_def _hijk l�j ua{axnzoapk zhnvajj qj
vahkqmqau rvvnhuqps kn k`a javihqkw jkrpurhu d�� �����t�t� mnh qpuijkhqrx riknorkqnp rpu vnpkhnx
jwjkaoj| rvkqps rj rp apr�xah kn rv`qa{a vnoznpapktxa{ax vahkqmqvrkqnp rvvnhuqps kn d�� �����t
�t�~

_`a bc_def _hijk l javihqkw jnxikqnp qj jzavqmqau qp kyn nzahrkqpstkaozahrkiha hrpsaj�

�����fdf���l� rk r jkrpurhu kaozahrkiha hrpsa nm t���� kn ���� mnh onjk vnooahvqrx
qozxaoapkrkqnpj
�����fdf���l� rk rp a�kapuau kaozahrkiha hrpsa nm t���� kn ����� mnh `rhj` qpuijkhqrx
ap{qhnpoapkj

_`a bc_def _hijk l v`qz qj jizzxqau qp r ��b�t�� zrv�rsa k`rk `rj r mnnkzhqpk nm � oo � �
oo~
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https://www.my-boardclub.com/boards/trustmiotsdktobo1/#apply
https://www.futureelectronics.com/search/?text=SLS32AIA010
https://www.infineon.com/dgdl/Infineon-OPTIGA-Trust-M-ProductBrief-v03_00-EN.pdf?fileId=5546d4626c1f3dc3016c99e7e56d3b14
https://www.infineon.com/dgdl/Infineon-OPTIGA%20TRUST%20M%20SLS32AIA-DataSheet-v03_40-EN.pdf?fileId=5546d4626c1f3dc3016c853c271a7e4a
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%205&product=Infineon%20OPTIGA%20Trust%20M%20complete%20cloud%20security%20solution
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Z[\ ]Z^_`abc^^d efghi\ jkfe ]Z^lmkf\i\mnkfolmp qkfrlg\p so \spt ust nf leqi\e\on
Bih\nffn[®  vfu wo\kxt o\nufkylox hplox n[\ ]Z^_`abcc ulk\i\pp elmkfmfonkfii\kz
Z[\ efghi\ phqqfknp ofn foit n[\ bih\nffn[ vfu wo\kxt rcz_ pq\mljlmsnlfop{ |hn sipf n[\ }lx|\\
®  3z~ sog �q\oZ[k\sg ulk\i\pp qkfnfmfip{ sp u\ii sp qkfqkl\nskt �www �~`z�cz� qkfnfmfip
fq\ksnlox sn `z� d��z
Z[\ ]Z^_`abc^^d qkfrlg\p |\pn�lo�mispp �� q\kjfkesom\ n[soyp nf lnp xffg k\m\lr\k
p\oplnlrlnt sog [lx[ fhnqhn qfu\kz �np ifu�qfu\k j\snhk\p \�n\og n[\ kho�nle\ fj pesii mflo�m\ii
|snn\kl\p fk \o\kxt [skr\pnlox ptpn\epz
Z[\ ]Z^_`abc^^d k\�hlk\p of �� \�q\knlp\{ sog [\iqp nf pq\\g hq g\r\ifqe\on qkf�\mnp
sog k\ghm\ \oxlo\\klox mfpnpz Z[\ efghi\ lomihg\p kftsint�jk\\ qkfnfmfi pnsmypz
Z[\ ghsi�mfk\ ]Z^_`abcc ^�� fo u[lm[ n[\ ]Z^_`abc^^d lp |sp\g lomihg\p so
\e|\gg\g hinks ifu�qfu\k ksglfz �n j\snhk\p so �ke®  Cfkn\�® �^� mfk\ uln[ jifsnlox qflon holn{
D]� lopnkhmnlfop{ sog s e\efkt qkfn\mnlfo holn nf \o[som\ sqqilmsnlfo p\mhklntz �o �ke �fkn\��
^~� mf�qkfm\ppfk g\glmsn\g nf esosxlox n[\ lon\xksn\g �www �~cz�cz� ksglf sog n[\ ^��
mt|\k�qkfn\mnlfo j\snhk\p \ophk\ k\si�nle\ ifu�ist\k fq\ksnlfop kho peffn[it uln[fhn
mfeqkfelplox sqqilmsnlfo \�\mhnlfoz
]Z�p qsn\on\g hinks ifu�qfu\k elmkfmfonkfii\k n\m[ofifxl\p sog j\snhk\ lon\xksnlfo{ u[lm[
lomihg\ n[\ ksglf |siho mlkmhlnkt{ \ophk\ n[sn n[\ ]Z^_`abcc ulk\i\pp efghi\ [\iqp g\plxo\kp
nf e\\n nlx[n qfu\k sog pl�\ mfopnkslonp lo s ulg\ ksox\ fj �fZ sog u\sks|i\ g\rlm\pz �ifoxplg\
x\o\kfhp qkfrlplfo fj sosifx sog ptpn\e q\klq[\ksip{ n[\ ^���p mt|\k�qkfn\mnlfo sog lg\onlnt
j\snhk\p lomihg\ p\mhk\ jlkeusk\ lopnsiisnlfo{ mhpnfe\k y\t pnfksx\{ s [skgusk\ qh|ilm y\t
shn[fklnt{ sog mktqnfxksq[lm smm\i\ksnfkpz
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https://www.my-boardclub.com/boards/stm32wb5mm-dk/#apply
https://www.futureelectronics.com/search?text=STM32WB5MMG&q=STM32WB5MMG:relevance:category:wireless-multi-protocol&selectedTab=products&selectedParentCategory=wireless-multi-protocol
https://www.st.com/resource/en/flyer/flstm32matter.pdf
https://www.st.com/resource/en/datasheet/stm32wb5mmg.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%205&product=STMicroelectronics%20STM32WB5MMG%202.4%20GHz%20wireless%20module 
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VWX YZW [X\X]^Z_`\ `a b_cW^d  V]X\eWfgV h`iX] jklfgVc `aaX]c ^ cmhX]_`] e`no_\^Z_`\ `a `\p
]Xc_cZ^\eX ^\q [^ZX eW^][X Z` h]`r_qX a`] n`]X Xaa_e_X\Z ci_ZeW_\[ ^\q e`\qmeZ_`\s
VWX V]X\eWfgV ZXeW\`t`[d ^hht_Xq _\ ZWX uvv b l_llYuvwxyz l_llYuuvxyz ^\q l_llYuu{xy
jklfgVc n^|Xc ZWXn _qX^t a`] mcX _\ cd\eW]`\`mc ]XeZ_a_e^Z_`\ ^hht_e^Z_`\cz ^\q ^c ZWX
h]_n^]dpc_qX ci_ZeW _\ qepqe e`\rX]ZX]cs
VWXcX uvv b jklfgVc ^]X ^tc` Zm\Xq a`] ZWX t`iXcZ h]`qmeZ `a `\p]Xc_cZ^\eX ^\q `mZhmZ
eW^][Xs VWXd ^]X W`mcXq _\ ^ }`iX]}~� u{u{pwl h^e|^[X iW_eW W^c ^ a``Zh]_\Z `a �s� nn �
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https://www.futureelectronics.com/search?text=SiSS51%3F%3FDN&q=SiSS51%3F%3FDN:relevance:category:mosfets&selectedTab=products&selectedParentCategory=mosfets
https://www.vishay.com/docs/62128/siss5108dn.pdf
https://www.vishay.com/docs/62167/siss5112dn.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%205&product=Vishay%20SiSS51xxDN%20TrenchFET%20power%20MOSFETs
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https://www.futureelectronics.com/search?text=MPF4279&q=MPF4279:relevance:category:batteries&selectedTab=products&selectedParentCategory=batteries
https://media.monolithicpower.com/mps_cms_document/2/0/2022-en-wechat-determining-accurate-soc-with-the-mpf4279x-series-part-i_r1.0.pdf?_gl=1*1bjmahs*_ga*MTk5MjU2NTcyOS4xNjkwOTYyNzI0*_ga_XNRPF6L9DD*MTcwMDA2NDQ1OC4yMC4xLjE3MDAwNjQ1MjAuNjAuMC4w&_ga=2.32496190.1296074959.1700064459-1992565729.1690962724
https://www.monolithicpower.com/en/documentview/productdocument/index/version/2/document_type/Datasheet/lang/en/sku/MPF42791DRT-0B/document_id/10044/
https://www.monolithicpower.com/en/documentview/productdocument/index/version/2/document_type/Datasheet/lang/en/sku/MPF42795DRT-0B/document_id/9100/
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%205&product=Monolithic%20Power%20Systems%20MPF4279x%20fuel%20gauges%20for%20use%20with%20%20lithium%20batteries
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?@A BCDAE FGHAIEJHKCGL FGGCMDKHN@OPQ?R AGJSTAL HKI@H NCGLHJGHQNUEEAGH JGV NCGLHJGHQWCTHJIA EAIUTJHKCG

DKH@CUH H@A EAXUKEAYAGH ZCE JG[ A\HAEGJT ZAAVSJN] NCY^CGAGHL_ LKY^TKZ[KGI ^CDAEQLU^^T[ VALKIGL JGV
LJWKGI SCJEV L^JNA`

abc deefghijkblman foopiec opqrskt kfejufppcu dvw oufx yfhcu dejczusjifew wix{pioq jbc
|c}cpf{xcej fo {fhcu w~{{picw ofu s{{pisekcw se| ie|~wjuisp s~�ipisuq {fhcu wqwjcxw w~{{fujiez
pfs|w ~{ jf �� ��

abc deefghijkblman� w~{{pic| ie s wsocjqm�~spioic|� kfx{skj �ieg�y�m��� {sktszc�
iejczusjcw s ��� � {uixsuqmwi|c ��g��a� iwfpsjc| occ|rskt pff{� wqekbufef~w uckjioiksjife se|
wckfe|suqmwi|c kfejufp�

de wxsuj� kfeeckjc| s{{pisekcw jbsj uc�~iuc s bizb f~j{~j k~uucej� jbc deefghijkblman |c}ikcw
cesrpc skm|k {fhcu kfe}cuwife sj cooikicekq fo ~{ jf ���� rcjjcu jbse jus|ijifesp s{{ufskbcw
w~kb sw r~kt ucz~psjfuw jbsj suc fojce pcww jbse ��� cooikicej� �izbpq iejczusjc|� jbcwc yfhcu
dejczusjifew opqrskt kfe}cujcuw iekfu{fusjc spp jbc eckcwwsuq occ|rskt kfx{fecejw hbipc
w~{{fujiez iwfpsjc| se| efemiwfpsjc|� wiezpcm se| x~pjimf~j{~j |cwizew�

abc deefghijkblman {uf}i|cw kfewjsej cooikicekq skufww jbc pfs| usezc� nfmpfs| {fhcu
kfew~x{jife iw pcww jbse � x� sj �l� � sk�

abc opc�iripijq soofu|c| rq jbc yfhcu dejczusjifew �p~��iet� kfxx~eiksjife jckbefpfzq xcsew
jbsj {fwiji}c se| eczsji}c f~j{~jw kse cswipq rc w~{{pic|� deefghijkblman dvw kse rc ~wc| ie s
� � wiezpcmf~j{~j {fhcu w~{{pq� hijb jhf {fwiji}c f~j{~j usipw� fu hijb rfjb {fwiji}c se| eczsji}c
usipw� hijbf~j seq c�jcuesp occ|rskt kfx{fecejw�

gsocjqmusjc| �p~��iet jckbefpfzq spwf cew~ucw ucpisrpc wqekbufef~w uckjioiksjife se| skk~usjc
kfewjsej }fpjszc se| kfewjsej k~uucej fe jbc f~j{~j� abc pfh ofuhsu| |uf{ fo jbc wqekbufef~w
uckjioiksjife ��g��a spwf cew~ucw c�kcppcej kufwwmucz~psjife {cuofuxsekc�
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https://www.my-boardclub.com/boards/rdk-710/#apply
https://www.futureelectronics.com/search?text=INN307&q=INN307:relevance:category:ac-dc-voltage-converter&selectedTab=products&selectedParentCategory=ac-dc-voltage-converter
https://www.power.com/sites/default/files/documents/innoswitch3-tn_product_flyer.pdf
https://www.power.com/sites/default/files/documents/innoswitch3-tn_data_sheet.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%205&product=Power%20Integrations%20InnoSwitch3-TN%20%20integrated%20flyback%20controller%20
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IJKKLMNOPL QRP RSSTOSULV KQL MROSUQ TN SLW UOXXLSKYPLSPL XLPJPKTXP WQJUQ TNNLX R ZTXL UTPKY
LNNLUKJ[L PTMOKJTS NTX NOSUKJTSP POUQ RP [TMKR\L ZTSJKTXJS\] ^RKKLX_ UQRX\JS\] RSV ZTKTX UTSKXTM]
WQJML RMPT `XT[JVJS\ T[LXYUOXXLSK `XTKLUKJTSa

bQL LJ\QK SLW XLPJPKTXP NXTZ IJKKLMNOPL RXL ZLKRMYNTJM] ZLKRMYPKXJ`] TX ZLKRMY`MRKL XLPJPKTXP
T`KJZJcLV NTX ZLRPOXJS\ UOXXLSKa bQL_ TNNLX R UTZ^JSRKJTS TN QJ\Q `XLUJPJTS RSV MTW XLPJPKRSULa
bQL [RXJTOP XLPJPKTX NRZJMJLP RXL R[RJMR^ML JS R WJVL XRS\L TN URPL PJcLP RSV XLPJPKRSUL XRKJS\Pa

IJKKLMNOPL TNNLXP JKP UOXXLSKYPLSPL XLPJPKTXP RP R ZTXL UTPKYLNNLUKJ[L T`KJTS KQRS TKQLX
KLUQSTMT\JLP POUQ RP dRMMYLNNLUK PLSPTXP] UOXXLSK KXRSPNTXZLXP] NMOe \RKL PLSPTXP NTX VU
R``MJURKJTSP] RSV fT\TWPgJ UTJMP NTX RU R``MJURKJTSPa

hJVLTi jklmnopqrks ltu vwx yumruy znm qpmmukl {ko |n}l{su ~nkrlnmrks�
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https://players.brightcove.net/1799386164001/default_default/index.html?videoId=6330361782112
https://www.futureelectronics.com/search?selectedTab=products&q=current-sense+resistors%3Arelevance%3Acategory%3Aresistors:manufacturerName:Littelfuse&text=current-sense%20resistors
https://www.littelfuse.com/media?resourcetype=datasheets&itemid=705ee59d-6d7d-4586-a1c9-d4fd20ab4969&filename=littelfuse-resistor-l4cl-datasheet
https://www.littelfuse.com/media?resourcetype=datasheets&itemid=eecac559-084d-4946-babc-b3ead860e980&filename=littelfuse-resistor-wltm-datasheet
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%205&product=Littelfuse%20current-sense%20resistors
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?@A M?ÃPÄÅÆÇÈÄ ZECY M?ÃKNECATANHECGKNL ZAJHUEAL J @KI@Q^AEZCEYJGNA EJVKC D@KN@ IKWAL TCGI EJGIA

JGV J TJEIA TKG] SUVIAH` Ç EKN@ LAH CZ M? LCZHDJEA EALCUENAL @AT^L JNNATAEJHA VAWATC^YAGH CZ LANUEKH[ JGV
CH@AE ZAJHUEAL`

abc ga�l��É��� hiucpcww xikufkfejufppcu oufx ga�ikufcpckjufeikw {uf}i|cw s hsq ofu ���w
jf ix{pcxcej Ép~cjffjb®  �fh �ecuzq }��l hiucpcww wqwjcxw jbsj skbic}c g�gdy �c}cp l wck~uijq
kcujioiksjife�

abc ga�l��É��� �vÊ iw rswc| fe s wiezpc �ux®  vfujc�ËÌ�ll kfuc u~eeiez sj ��� ��Í�
hbikb iw jbc �ux kfuc hijb jbc hi|cwj usezc fo wck~uijq ks{sripijicw� iekp~|iez au~wjÎfec wck~uc
bsu|hsuc {sujijifeiez� ju~wjc| oiuxhsuc� wck~uc rffj� se| wck~uc |cr~z� Êwiez ga wfojhsuc
{sktszcw se| oiuxhsuc� |c}cpf{cuw kse kucsjc ju~wjc| se| efemju~wjc| wckjifew jf wsocz~su|
wcewiji}c ieofuxsjife w~kb sw kpf~| kuc|cejispw fu ~wcu |sjs�

g~{{fujc| rq s |c|iksjc| ga�l�v~rc�É� oiuxhsuc {sktszc� jbc ga�l��É��� spwf
w~{{fujw k~uucej {ufoipcw ofu ga�l��É xikufkfejufppcuw� oskipijsjiez xizusjife oufx jbc
ga�l��É jf jbc ga�l��É� wcuicw fo |c}ikcw� abc ga�l��É��� ocsj~ucw bizbcu us|if
{cuofuxsekc jbse jbc ga�l��É �vÊwÏ f~j{~j {fhcu iw ~{ jf Ð�� |Éx� iekucswiez s |cwizeÑw
piet r~|zcj�

�fu pfhm{fhcu s{{piksjifew� jbc ga�l��É�Ñw rsktzuf~e| s~jfefxf~w xf|c ÒÉ��Ó ws}cw
cecuzq rq cesrpiez {cui{bcuspw jf ~wc |iuckj xcxfuq skkcww hijbf~j hstiez jbc vyÊ� �ezieccuw
kse {cuofux wcewfu xfeijfuiez f{cusjifew ie jbc É�� jbuf~zb se d�v� gyd� fu Ê�Ôa iejcuoskc�

�jbcu ech pfhm{fhcu ocsj~ucw ix{pcxcejc| ie jbc ga�l��É��� cesrpc jbc |c}ikc jf zf
us{i|pq oufx s kfeeckjc| u~e xf|c jf s wjse|rq xf|c hijb jbc us|if kfejc�j huijjce ie jbc
xcxfuq� de wjse|rq xf|c hijb ucspmjixc kpfkt u~eeiez� jbc �vÊ fepq |ushw ��� e�� gjf{ xf|c
hijb �Õ trqjcw fo Ô�� |ushw ���l Ö��
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https://www.my-boardclub.com/boards/nucleo-wba52cg/#apply
https://www.futureelectronics.com/search/?text=STM32WBA52+
https://www.st.com/resource/en/flyer/flstm32wba.pdf
https://www.st.com/resource/en/datasheet/stm32wba52ce.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%206&product=STMicroelectronics%20STM32WBA52%20%20Cortex-M33%20core-based%20wireless%20MCU
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US� b_`LY� UTSSLUKTXP NXTZ 	Z`QLSTM �TZZOSJURKJTSP 
TMOKJTSP PO``TXK [RXJTOP �
�
protocols, such as US� �a] �
� �a] �
� �a�] RSV �
� �a�] KT `XT[JVL NLRKOXLP JSUMOVJS\ R �
�^JKP�P VRKR XRKL] RSV � 	�� h `TWLX UR`R^JMJK_a
The 	Z`QLSTM �
� b_`LY� UTSSLUKTXP RXL STKR^ML NTX KQLJX MTW `XTNJML RSV XL[LXPJ^ML
orientation, making them ideal for emerging product designs.

The connector configurations include vertical, right-angle and straddle-mount types. 	
waterproof US� b_`LY� UTSSLUKTX JP RMPT R[RJMR^MLa
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Telecoms equipment
Storage equipment
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Smartphones
Virtual reality cameras
Medical equipment
Industrial computers
Point-of-sale systems
¡��������� ������������

 §¨© ª«¬
 

 IN «!µ®¯"«ª
 

 ®¯®°±²²¯

 S®µ¶·²°

https://www.futureelectronics.com/search?text=12401&q=12401:relevance:category:usb-to-ttl-rs232-rs422-rs485-cables&selectedTab=products&selectedParentCategory=usb-to-ttl-rs232-rs422-rs485-cables
https://cdn.amphenol-cs.com/media/wysiwyg/files/documentation/customerpresentation/cmio_usb_type_c_productpresentation.pdf
https://cdn.amphenol-cs.com/media/wysiwyg/files/documentation/datasheet/inputoutput/io_usb_type_c.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%206&product=Amphenol%20USB%20Type-C%20connectors
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Z[\ ]^_`abcd efgh dij jklm n fopp\q nl`ql rgs\f torruvm wt wq\nu egf wkqotxfwnu nrruwlnxwgkt
x[nx f\yowf\ ugs txnkqzv rgs\f lgktohrxwgk{ |n}whoh kg`ugnq rgs\f lgktohrxwgk wt ~otx c{b
�{
dgk�\lxwgk`lggu\q nkq [got\q wk n lghrnlx h\xnu lnt\m x[\ ]^_`abcd lnk torruv or xg ab� �
xg x[\ ugnq{ Z[\ goxrox`�guxnp\ grxwgkt nf\ a� ]m ab ]m �� ]m �� ] nkq �� ] qlm nuu nq~otxnzu\ xg
swx[wk �ac�{
Z[wt wkx\fknu nl`ql rgs\f torruv wt l\fxwew\q tne\ nllgfqwkp xg j�d �����m nkq nutg h\\xt x[\
f\yowf\h\kxt ge x[\ j�d �abb�m j�d �c��bm nkq ^� ���� txnkqnfqt{ �r\fnxwkp g�\f n okw�\ftnu
hnwkt wkrox`�guxnp\ fnkp\m x[wt rgs\f torruv wt wkx\kq\q egf ot\ wk �]d jjj nrruwlnxwgkt{
Z[\ ]^_`abcd h\\xt x[\ f\yowf\h\kxt ge �� bbc���dj_���� duntt � egf lgkqolx\q�fnqwnx\q
\hwttwgkt{
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https://www.futureelectronics.com/search?text=VGS-150C&q=VGS-150C:relevance:category:ac-dc&selectedTab=products&selectedParentCategory=ac-dc
https://www.cui.com/product/resource/vgs-150c.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%206&product=CUI%20Inc%20VGS-150C%20internal%20150%20W%20ac-dc%20power%20supply%20
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https://www.futureelectronics.com/search?text=M%3FL831&q=M%3FL831:relevance:category:rs-485-422&selectedTab=products&selectedParentCategory=rs-485-422
https://assets.maxlinear.com/web/documents/mxl_interface_brochure_110823.pdf
https://assets.maxlinear.com/web/documents/mxl83101_mxl83102.pdf
https://assets.maxlinear.com/web/documents/mxl83111_mxl83112.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%206&product=MaxLinear%20MxL831xx%20half-duplex%20RS-485%20transceivers%20
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Z[\ |�¢b�bc wt n thnfx qwgq\ lgkxfguu\f x[nx lnk qfw�\ nk \}x\fknu �`l[nkk\u |�_£�Z xg
f\runl\ n _l[gxx¤v qwgq\ egf f\�\ft\ wkrox rfgx\lxwgk{ jx f\lxwew\t nl ef\yo\klv wkroxt or xg acc
¤¥¦{
Z[\ ugs �c h] qfgrgox �guxnp\ hwkwhw¦\t rgs\f ugtt nkq torrgfxt n ugs hwkwhoh wkrox
�guxnp\m s[wl[ hn¤\t x[\ |�¢b�bc s\uu`towx\q egf lguq`lfnk¤ lgkqwxwgkt wk noxghgxw�\
nrruwlnxwgkt{
_[oxqgsk loff\kx ge ~otx � §¨ nutg hn¤\t x[\ q\�wl\ wq\nu egf znxx\fv`rgs\f\q nrruwlnxwgkt{ Z[\
ouxfn`entx xfnktw\kx f\trgkt\ h\\xt x[\ f\yowf\h\kxt ge x[\ j_� a�©bc txnkqnfq{
Z[\ |�¢b�bc wkluoq\t nk wkx\fknu zggtx lgk�\fx\f xg rfg�wq\ n zggtx �guxnp\ x[nx xofkt gk x[\
\}x\fknu �`l[nkk\u |�_£�Zm \�\k s[\k x[\ wkrox �guxnp\ wt ugs{ ¨k gr\k`qfnwk rgs\f pggq
twpknu wkqwlnx\t s[\k x[\ \}x\fknu �`l[nkk\u |�_£�Z wt eouuv gk{
Z[\ rfgqolx wt n�nwunzu\ wk nk ¨�d`¢acc ^fnq\ a yonuwew\q �\ftwgk swx[ x[\ rnfx kohz\f
|�¢b�bc`¨�da{ Z[wt qwgq\ lgkxfguu\f lnk [nkqu\ x[\ [wp[ xfnktw\kx �guxnp\t p\k\fnx\q wk
noxghgxw�\ \u\lxfgkwltª wx e\nxof\t n `�� ] zugl¤wkp �guxnp\m ugnq qohr lnrnzwuwxv or xg �� ]m nkq
lguq lfnk¤ qgsk xg c ]{
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https://www.my-boardclub.com/boards/evq5850-j-00a/#apply
https://www.futureelectronics.com/search?text=MPQ5850&q=MPQ5850:relevance:category:pwm-controllers&selectedTab=products&selectedParentCategory=pwm-controllers
https://www.monolithicpower.com/en/documentview/productdocument/index/version/2/document_type/Datasheet/lang/en/sku/MPQ5850GJ-AEC1/document_id/10288/
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-viii%20Issue%206&product=Monolithic%20Power%20Systems%20MPQ5850%20%20smart%20diode%20controller%20


Ùïï èï àéïèáìè ëßàáéÝëàááÞ íêèáéÜÚìáë ÚñÚíêëè

ÞÚòÚñá ìÚßëáÞ ðñ òäó ëèéíôáë
By Nexperia

6��$�%�'��!!:; 3+õ 1�'%�#%�'� $�0�#� ��0� 2��� 0�!"�$ ('� � #')2���%�'� '( !'& #�1�#�%��#� ��$ �'2" % '1���%�'�5 6�� ��%�'$"#%�'� '( %��
+"1��+1��$ ö+÷ #'���#%�0�%:  %��$��$; �'&�0��;  �& %�� $�0�!'1)��% '( %��� #��0�� %��% ��� ��<�!:  �� �%�0� %' %�� ��)�����< #!�)1��<
0'!%�<�5 A � �� "!%; %�� �)1�� �  ��(%�$ (�') %�� 9"� %�'� '( �'& �'2" % �� 3+õ 1�'%�#%�'� $�0�#� &� ; %' %��  %���<%� '( �% 1�'%�#%�'� '(
%��  : %�)5
+"1��+1��$ ö+÷  �<��! ��0� ("�$�)��%�! (��9"��#�� � ��<� �  �0���! øùú; &��#� )��� %��% � $�0�#�H +,1���)�%�� 2�#')� � )'��
�11�'1���%� �%%��2"%� %'  %"$: %��� #�1�#�%��#� &��� �0�!"�%��< %�� *C 1��('�)��#� '( �� 3+õ 1�'%�#%�'� $�0�#�5 4� �$$�%�'�; %�� " � '(
��%�)�� '� ��$��0��  �'�%�� %�� %��#� !��<%� 2�%&��� %�� 3+õ 1�'%�#%�'� $�0�#� ��$ %�� 4E �% 1�'%�#% ; &��#� ��#��� � %�� 1��G #!�)1��<
0'!%�<� ('� %��  �)� 3+õ $�'$�5
A�$ � %�� ��%�#!�  �'& ; %���� � )"#� �! � %' #'� �$�� &��� $� �<���<,�� 1�'%�#%�'� ('� 0��: (� % $�%� !��� ;  "#� � %�' � " ��< %�� ö+÷ -
'� 6�"�$��2'!% 1�'%'#'! 5

ûüýþÿ�� ����� �� �ý��	�
��� ��ü���ý����
õ"� %' �%  �� �%�0�%:; � %��� #��0�� <�����!!: (��! 3+õ %� % 2�('�� %�� !�)�% '( �� ��%����! 3+õ 1�'%�#%�'� $�0�#�H '1���%��< 1���)�%�� � 
���#��$;  ' � !'& #!�)1��< 0'!%�<� � )'�� �)1'�%��% %��� %�� �2 '!"%� �'2" %��  '( %�� $�0�#�5
6�� 1�'%�#%�$ 4E #�� (��! �� '�� '( %&' &�: =
4% '�,#��1 3+õ 1�'%�#%�'� #�� 2� $�)�<�$ $"� %' %���)�!  %��  
6�� %��� #��0�� �% �!( #�� (��! $"� %' 1��G 0'!%�<� '0�� %��  

6�� (�� % (��!"�� )'$�; '0�� %��  ��< %�� '�,#��1 3+õ 1�'%�#%�'�; � �'�)�!!: ��0��!�$ 2: ��#��� �$ !��G�<� #"����%; �� ��$�#�%�'� '( (��!��< '�,
#��1 1�'%�#%�'�5 6�� )��� #�" � '( $�)�<� ���� � %�� ����<: #'�%��% '( %�� 3+õ 1"! �5
4( %�� %��� #��0�� � $�)�<�$ $"� %' 0'!%�<� '0�� %��  ; %�� !��G�<� '( %��  : %�) )�<�%  %�: !'&; 2"% %�� %��� #��0��  �)1!:  %'1 &'�G��<5
6�� )��� #�" � '( %�� G��$ '( $�)�<� � <�����!!: %��  %��1 �� � %�)� '( %�� 3+õ 1"! �; &��#� #�" � ��<� 1��G 0'!%�<� �� E��+ <�%�
'��$� 5
C'� %� %��< 3+õ 1��('�)��#�; ��<����� " � %�� 43E F8>>>,-,?  %��$��$5 6��  1�#�(�� �� 3+õ 1"! � #'� � %��< '( %&' �!�)��% = � (�� %
1��G &�%� �  %��1 �� � %�)� '( >5F %' 8 � ; ��$ �  !'&��  �#'�$ 1��G &�%� � ��<��� ����<: #'�%��%;  �'&� �� C�<"�� 85

Fig. 1: A standard IEC 61000-4-2 ESD test pulse
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Fig. 2: An EMI scan of two transceiver

boards. On the left, the ESD protection device is in the middle of the board; on the right, it is immediately behind the connector.

EMI radiation, which is proportional to ESD stress, is significantly lower when the protection device is immediately behind the

connector.
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Fig. 3: Measurement of the voltage of a 100 ns TLP in the time domain. The I(V) diagram in datasheets is typically sampled

between 70 ns and 90 ns, but will not register the actual peak voltage.

C�<"�� - #')1��� %&' 3+õ 1�'%�#%�'� $�0�#� %��% ��0� %��  �)� *C 1��('�)��#�5 �''G��< �% %�� 9"� �, %�%�# 4B@D #"�0� '� %�� !�(%; �%
&'"!$ 2� �� : %' �  ")� %��% %�� $�0�#� ��1�� ��%�$ 2: %�� ��$ !��� &'"!$ '((�� 2�%%�� 1��G 1"! �  "11��  �'�; $"� %' �% !�#G '( � %��<<��
0'!%�<�5 6�� �#%"�! 1��G 0'!%�<� �� 0��: (� % 6�� )�� "��)��% &�%� � F>> 1 �� � %�)�; �'&�0��;  �'& %��% %�� %��<<�� 0'!%�<� � �#%"�!!:
�'% %�� $')����% (�#%'�5

Fig. 4: The quasi-static 100 ns TLP diagram on the left compares two protection devices with similar clamping behavior. The

right I(Vpeak) diagram from 0.6 ns to 5 ns in very fast TLP measurements shows that the peak voltage is not dominated by the

trigger voltage but by the switching speed of the protection devices. 
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Fig. 5: The parasitic inductance of an ESD protection device turns it into an LC

band-stop filter
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Fig. 6: Comparing a calculated pure capacitance, with a dashed line, to a measured device, with a solid line, shows that

inductances turn ESD protection devices into band-stop filters with reduced RF performance compared to pure capacitances.
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