7 E:>"° ¢ m:f NPIs, DESIGN
rorome  [§] @[S AND TECHNOLOGY NEWS

-ECTRONICS



NPI’s, DESIGN &

TECHNOLOGY NEWS

Delighting our Customers Worldwide

R b Hq_.‘,J_PJJ,__J_H_u__ i
= T ._q._..._‘_J.HI.....__..._ W

—ck — w.: -
= = e 1 e |
r m——m——— il —

bbb
S

o
:
[ve

onollt\: @

23-

www.FutureElectronics.com

www. FutureElecironics.com

FUTURE
ELECTRONICS

o
=
— D
f—— | —
o
)
o
=



Three-phase 600 V driver with er
controller offers ready-made soluti

motors

STSPIN32F0601 from STMicroelectronics combines an MCU for rt
control algorithms with three-phase gate-drive circuit in a singl|
simplify board designs and accelerate BLDC motor develc

The STSPIN32F0601 from STMicroelectronics is a 600 V-rated
brushless dc (BLDC) motors operating from a 250 V ac mains |
combines three-phase gate drivers and an STM32F0 Arm® Cor’
single 10 mm x 10 mm TQFP package.

Providing a simple and highly integrated solution for the imple
BLDC motor-drive designs, the STSPIN32F0601 is supplied wit
and application examples. This embedded software includes si
oriented control (FOC) schemes, as well as traditional sensor:
sensorless control.

The gate drivers integrate zero-drop bootstrap diodes and pro
cross-conduction prevention and dead-time insertion. In additi
protection on both the low- and high-side driving sections pre
from operating in low-efficiency or dangerous conditions. Thel
acting smart shutdown function for overload and over-current

The integrated 48 MHz STM32F0 MCU gives designers the free
development ecosystem when building applications. The MCU -
and 32 kbytes of Flash memory for data and code storage. The
digital peripherals include a 12-bit ADC with up to ten channe
21 general-purpose /O pins, and 12C, UART and SPI ports.

An integrated bootloader provides for flexible device lifecycle
firmware updates to be applied in the field.

The STSPIN32F0601 is pin-compatible with the ST 250 V-ratec
STSPIN32F0252, allowing hardware and firmware to be re-use:
on either 110 V or 250 V ac mains supplies.

10110
-

INDUSTRIAL TRANSPORT

S7

life.augmented

FEATURES

Low-power standby mode
Matched propagation delay
channels

Integrated bootstrap diodes
On-chip debug support
Operating-temperature rang
40°C to 125°C

APPLICATIONS

Corded power tools
Motor drives
Pumps

Fans

Compressors

FREBEV BOAF

10110

Evaluation board for integratec
motor driver.

Orderable Part Number
EVSPIN32F0601S3

APPLY HERE NC

MORE INFO



https://www.my-boardclub.com/boards/evspin32f0601s3/#apply
https://www.futureelectronics.com/search?text=STSPIN32F0601&q=STSPIN32F0601:relevance:category:motor-drivers&selectedTab=products&selectedParentCategory=motor-drivers
https://www.st.com/resource/en/flyer/flstspin32f0h1119.pdf
https://www.st.com/content/ccc/resource/sales_and_marketing/promotional_material/selection_guide/group0/52/61/48/55/a5/92/44/a4/sgstspin/files/sgstspin.pdf/jcr:content/translations/en.sgstspin.pdf
https://www.st.com/resource/en/datasheet/stspin32f0601.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM%2023-iv%20Issue%201&product=STMicroelectronics%20STSPIN32F0601%20three-phase%20600%20V%20driver

Intelligent high-side 41 V power

enhances automotive system reli

The ZXMS81045SPQ from Diodes Incorporated is suitable for dri
loads while providing a range of protection functions, offering a
alternative to relays, fuses and discrete circuits.

Diodes Incorporated has introduced the DIODES!" ZXMS81045S
power switch that can drive 12 V automotive loads while provi
and diagnostic capabilities.

Integrating protection into the power switch, the ZXMS81045S
reliable, and smaller alternative to relays, fuses, and discrete
control and lighting applications.

The ZXMS81045SPQ combines a 41 V-rated N-channel FET wit
protection against short circuits, manages inrush currents, an
voltage conditions including load dumps. In addition, this inte
temperature protection with auto-restart, plus protection agait
against loss of ground and reverse polarity can also be impler
external components.

A dedicated Current Sense pin provides precision analog curre
and produces a fault indication in the event of a short to batte
load.

BUY NOW INFORMATION

FEATURES

e 45 m& maximum on-resistan
25°C

e AEC-Q100 qualified

e PPAP capable

e Manufactured in IATF 16949
certified facilities

e Compact SO-8EP package

APPLICATIONS

e Automotive systems:
o LED lighting
o Bulbs
o Actuators
o Motors



Three-phase mains filters give e
attenuation of EMI noise

Space-saving FMBC EP and FMBD EP double-stage filters from S
safety design for compliance with the IEC 60204-1 safety standar

equipment.

SCHURTER has expanded its successful FMBC EP and FMBD E
filters, introducing new variants for machine applications. The
requirements of the machine safety specifications set by the |
standard. They are suitable for three-phase or three-phase-wi
applications at rated currents from 16 A to 230 A.

The FMBC EP and FMBD EP dual-stage block filters have a sm
excellent noise attenuation in industrial and energy applicatio
fast-charging stations and energy storage systems. The filters
components including large film capacitors, and chokes with h
making them suitable for industrial applications that generate

To meet the requirements of IEC 60204-1, the filters contain ¢
discharge time: residual voltage is less than 60 V within a ma
disconnection. The use of larger resistors has increased the i
phases and ground to at least 1 MO.

All family members have ENEC and cURus approvals and are r
applications up to 760 V ac. The standard variants are design
with leakage currents of less than 10 mA. Special variants wit
3 mA are also available.

BUY NOW

FEATURES

IP20 protection rating
Operating-temperature rang
40°C to 100°C

More than 200,000 hours me
time before failure accordin
MIL-HB-217 F

Screw terminal for safe
termination of wiring

APPLICATIONS

Industrial automation
Stepper motor drives
Industrial machines
Frequency inverters
Uninterruptible power suppl
Electric vehicle charging st
Energy storage systems



Coaxial connector saves space in
applications

C.FL series connectors from Hirose, which support signal transmi
to 30 GHz, have a mated height of less than 1 mm and a KHoard

FEATURES

e 50 © characteristic impedan
e Voltage standing-wave ratio
o 1.4 or less from dc to 15 (
o 1.5 or less from 15 GHz tc
GHz
o 1.6 or less from 20 GHz tc
GHz
e Operating-temperature rang
40°C to 90°C
e 20 mating cycles

APPLICATIONS

e Smartphones

e Notebook PCs

e Tablets

e Gaming PCs

e Wearable devices

Hirose has introduced the C.FL series of miniature connectors e Al speakers

transmission, suitable for 5G mobile telephone equipment. e Drones
e Robots
While typical 3G and 4G connectors offer limited frequency ba e« AGVs
connectors meet all the requirements of 5G networks, includin e Routers
They offer low reflection loss and insertion loss, and provide e Wi-Biaccess points
future mobile networking applications. e Customer premises equipme

The C.FL series connectors are ideal for space-constrained ag
area is 2 mm x 2 mm, and the connector has a mated height ol
characteristics of the connector have been enhanced by reduc
male receptacle contact, and optimizing the internal design of

The connector s flexible cable, which has a diameter of 0.64 r
devices. The C.FL connectors are available in embossed packi
and receptacles to be mounted automatically.

BUY NOW



30 A PCB relay saves space in i

equipment

The T9G series from TE Connectivity has a standard footprint, at
design that maintains distance between coil and contacts in a

The Potter and Brumfield T9G series products from TE Connec
PCB relays in their class, enable industrial equipment manufa
components on a board without compromising relay performant
smaller than the T9A series, and occupy 13% less board area.
the T9G relays have a standard footprint.

The monostable T9G relays comply with the specifications of t
reinforced insulation thanks to an innovative design that incre
coil and contacts within a small package. This helps to prever
circuit to the load, resulting in a safer application.

Quick-connect terminations make the relay user-friendly and e

TE, TE Connectivity and TE connectivity (logo) are trademarks owned or licensed by the TE Connectivity Ltd
companies.

BUY NOW

FEATURES

e Coil power-rating range: 80
to 1,000 mWwW

e Coil insulation Class F

e Coil voltage ratings:
5V,9V, 12V, 15V, 18 V,
48 V, 110 V dc

e UL recognized

e VDE certified

APPLICATIONS

e Heating, ventilation and air
conditioning units

e Appliances

e Industrial control

e Energy management system:



FEATURES

APPLICATIONS




How to select power MOSFETs fo
powered BLDC motor drives

Nexperia supplies a wide range of MOSFETs in space-saving pack
Note examines the key product specifications that affect a MOSFE
low-voltage BLDC motor drive.

Brushless dc (BLDC) motor technology is gaining adoption at a rapid pace. The power tool se
has seen a shift from the use of small petrol engines, for chainsaws and garden equipment fo
powered BLDC motors. The convenience of portable battery-powered systems in particular has
market.

The requirements of the motor drive circuit in these battery-powered tools are very similar to
automation, industry 4.0 and consumer products. These applications typically use dc motors v
V, and board space is limited.

The brushless motor has grown in popularity because of its superior speed, reliability, and pc
motor. The main disadvantage of the brushless motor type is the added complexity of an elect
requires many power MOSFETs to control a multi-phase winding, as shown Figure 1.

Fig. 1: Typical BLDC motor drive topology

In many of these applications, power dissipation is relatively low. This means that component
parameters, rather than choosing the device with the lowest on-resistance.

The most important factors affecting MOSFET performance in low-voltage BLDC motors are:

e Drain-source voltage rating

e Product of on-resistance and gate charge, which affects conduction and switching losses

e Power density, which helps to reduce circuit size in space-constrained applications such as
cleaner brush heads

e Dc current rating and pulse-current ratings, so that the MOSFET can handle peak overload a
as a locked rotor

e Low drain-source leakage current, which reduces the rate of battery discharge during long p

e Package and board-level reliability, which affect an application s ability to handle harsh ope
temperatures or vibration

Other factors that designers consider when evaluating options for a motor-drive MOSFET incli

e Avalanche rating: high avalanche energy can be dissipated in the MOSFET when exposed to
e Safe operating area (SOA): in fault conditions, or when trying to turn off the motor during a

pushed briefly into their linear mode, when resistance rises substantially. A MOSFET with a
e Low gate leakage: to avoid unwanted turn-off events in linear mode

Nexperia has released a range of dual-MOSFET devices housed in an LFPAK56 package which
power density while ensuring that the performance of the MOSFET is not compromised.

For example, the Nexperia PSMNG6R8-40HS in an LFPAK56D, clip-bonded package features twgc
resistance of 6.8 m© and gate charge of 28.9 nC at a gate-source voltage of 10 V. Each MOSI
40 A, while offering good SOA current capability of 5 A at 24 V for a 1 ms pulse, shown in Fic

Fig. 2: 24 V/1 ms SOA plot for the PSMN6R8-40HS MOSFET

This device is repetitive avalanche-rated, and offers high performance in the other key param
demonstrated the MOSFETs reliable performance by subjecting them to high-temperature reve

Wide range of MOSFET product options

The Nexperia MOSFETs suitable for BLDC motors are supplied in a 100% clip-bonded LFPAKS5!
offering high board-level reliability and providing excellent thermal performance.

A selection of the parts in this portfolio is shown in Table 1.

Voltagd Oon- Gate Maximum Avalanche SOA
Rating Part Numbe resistance Charge alt Drain Ener Current,
9 at 10 V 10 vV Current gy ims
40 v PSMNG6R8-40HS 6.8 mi& 28.9 ncC 40 A 130AmJ at1405 A at 24 v
60V | PSMNOR3-60HS 9.3 m& 34.2 nc 40 A 103AmJ at 402'5VA at @40
60 V PSMNO11-60HL 11.5 mi& 24.5 nC 35 A 118AmJ at 352‘1VA at #0
100 V| PSMNO025-100HS24.5 mi& 38.1 nC 29.5 A 83 mAJ at 29'5'1VA at po
100 V| PSMNO38-100HS37.6 mi& 25.9 nC 21.4 A 4261m4JAat 1'1VA at po

Table 1: MOSFETSs in an LFPAK56 package suitable for use in demanding BLDC motor applications

BUY NOW



FEATURES

APPLICATIONS
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Surface-mount capacitors offer lo:
excellent noise reduction up to

The SVT series, part of the Panasonic OS-CON family of surfac
polymer aluminum capacitors, tolerates high-temperature operatic
operation over a long lifetime.

The SVT series of OS-CON!" surface-mount conductive polymer
from Panasonic is suitable for applications such as power sup
low equivalent series resistance (ESR) and noise reduction ar
capacitors offer low ESR even at low temperatures, as well as
characteristics.

A wide operating-temperature rating of -50°C to 125°C for up
robustness and long lifespan of these new capacitors, and enc
applications requiring high reliability.

Depending on the model, the new SVT capacitors feature a rat
16 V or 2.5 V to 50 V, and ESR ratings of 12 m© to 35 m©. Ca
products range from 18 puF up to 2,700 uF.

OS-CON capacitors offer a combination of the lowest ESR and
their class, providing a reliable, high-quality capacitor for ind

BUY NOW INFORMATION

FEATURES

+20% tolerance of capacitar
1,000 hours damp heat
endurance

APPLICATIONS

Dc-dc converters
Power supplies
Servers

Industrial PCs
Base stations
Motor controls
Embedded systems



Automotive-qualified 100 V half-b
driver features on-chip bootstraj

The MPQ1923-AEC1 from Monolithic Power Systems, a 100 V au
bridge gate driver for N-channel MOSFETs, features short rise ar
high-frequency switching.

The MPQ1923-AEC1 from Monolithic Power Systems is a high-1
driver that provides a protected solution for driving motors, p:
forward converters, and active-clamp forward converters.

Featuring an integrated bootstrap diode, the MPQ1923-AEC1 r
component count. The gate driver drives a 1 nF load with a ris
of 5.5 ns at 12 V, making it suitable for use in high-frequency

The low- and high-side N-channel MOSFET driver channels are
and are matched with a time delay of less than 5 ns. In the ev
supply, the under-voltage lockout protection function forces tt
high-side MOSFETs to low.

The MPQ1923-AEC1 is supplied in two QFN package options w
with a footprint of 4 mm x 4 mm.

BUY NOW

FEATURES

e AEC-Q100 Grade 1 qualified

e 120 V bootstrap voltage rat|

e 20 ns propagation delay

e 8 A sink current and 7 A sol
current at 12 V

e Less than 300 %A quiescent
current

APPLICATIONS

e Motor drivers
e Telecoms power supplies
e Avionics power supplies

FREBEV BOAF

High-frequency half-bridge gate
evaluation board.

Orderable Part Number
EVQ1923-RE-00A

APPLY HERE NC




Ultra-low power three-axis acceler
iIndustrial and battery-powered ap

The STMicroelectronics IIS2DLPC offers four low-power modes wh
the-fly to adapt the accelerometer s operation to the requiremen

The STMicroelectronics IIS2DLPC is a three-axis linear accele
power consumption in both quiescent and active operation.

The sensor has selectable full scales of £+2 g/+4 g/+8 g/+16 g,
three axes at output data rates from 1.6 Hz to 1.6 kHz. This m
applications requiring functions such as vibration monitoring,
measurement, smart power saving or motion activation, or imp

Low power consumption means that the IIS2DLPC can be deplc
devices such as portable medical equipment or hearing aids. (
voltage range of 1.62 V to 3.6 V, the sensor draws just 50 nA
1 Y4aA in active low-power mode, and 120 Y%A in high-performan
be changed on-the-fly, enabling the sensor to adapt to the rec

Intelligent features of the IIS2DLPC reduce the application s 1|
processor. An internal engine processes motion and accelerat
built-in functions including free-fall and wake-up detection, hi
/double-tap recognition, activity/inactivity detection, stationail
portrait/landscape detection and 6D/4D orientation.

An embedded self-test capability allows the designer to check
in the final application.

BUY NOW INFORMATION

FEATURES

Digital I12C/SPI| output inter
Up to 800 Hz bandwidth
Minimum 90 Yg/" Hz noise
32-level FIFO buffer and tw
independent programmable
interrupts

Embedded temperature sens
Withstands 10,000 g shock

APPLICATIONS

Industrial loT and connecte
devices

Anti-tampering devices
Appliances

Robots

Industrial tools

Factory equipment

Portable healthcare devices
Hearing aids

FREBEV BOAF

11S2DLPC adapter board for a s
DIL 24 socket.

Orderable Part Number
STEVAL-MKI191V1

APPLY HERE NC




FEATURES

APPLICATIONS
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Simplicity and efficiency: 1,700 V
flyback controllers based on SiC
technology set a new trend

EgAkif kki Po

at - : o . .
stern Europe Analog and Power Specialist Field Application Engineer, Future Electronics

Read this to find out about:

e The drawbacks of a discrete approach to high-voltage flyba

e The case for using an integrated SiC flyback controller with i

e A comparison of 1,700 V-rated integrated flyback controllers fri
ROHM Semiconductor

The flyback converter can lay a claim to be the most widely used topology for ac-dc conversic
around 100 W. It is particularly suitable for applications that require isolation, or in which th

The flyback converter is most often used in mains-powered systems, which are covered by a u
85 V to 265 V ac. But it is also suitable for industrial applications in which the input-voltage
flyback converter can also be used for dc-dc conversion over a wide input-output voltage spre
applications, the dc input voltage might be as high as 1,000 V dc. And of course the input vol
specification of the breakdown voltage of the power switches used in the converter.

In the past, this has limited the ability of power-system developers to take full advantage of
which is simpler to design into a board layout, occupies less space and requires fewer compo
At lower voltages, the integrated flyback controller has often been the preferred option, but f
voltage ratings for the silicon MOSFET embedded in integrated controllers were in the range
for many very high-voltage applications.

Now the maturing of the market for MOSFETs based on the wide bandgap silicon carbide (SiC)
dramatically extend the voltage capability of integrated flyback controllers up to 1,700 V.

This article helps the reader to evaluate products from the two pioneering manufacturers that
MOSFET-enabled integrated flyback controllers.

The drawbacks of a discrete approach to high-voltage flyback converter design

In an integrated flyback controller, the control circuitry, gate driver and power switch are all
streamlines the selection of components as well as simplifying the board design. The reduced
system is particularly helpful in designs that are subject to space constraints.

But in systems that require the power switch to provide a voltage rating above 1,000 V, desig
limited breakdown-voltage capability of integrated flyback controllers.

One option is to relinquish the benefits of integration, and to use a stand-alone flyback contr
MOSFET. The other approach is to continue to use an integrated flyback controller with a volt
1,000 V, but to reinforce its internal MOSFET with a cascode-connected external MOSFET.

The problem with the first approach is the maximum breakdown voltage of a conventional silic
design is limited to systems that are guaranteed to operate at lower than 1,200 V.

The second approach is not hamstrung in the same way, because the withstand voltages of th
additive. But this comes at the cost of a more complex power-system design. Figure 1 shows |
cascode MOSFET configuration, based on a 60 W isolated StackFET!" flyback power supply wh
InnoSwitch!" 3-EP flyback converter, part number INN3679C-H606, with a MinE-CAP!" MIN1072N\
inrush management IC.

When using the cascode configuration, proper functioning of the converter requires the desigt
layout and component selection. What is more, the use of conventional silicon MOSFETs in su
higher switching losses than in a circuit using a single SiC MOSFET. This is in part because
MOSFET. But in addition, in the cascode configuration losses are higher because the two MO
time.

Fig. 1: Schematic of a flyback converter circuit which includes an external cascode-connected MOSFET. (Image credit: Power Integ
from Design Example Report 712.)

Integrated options for very high-voltage flyback converters

So the two options for developing flyback converters with a power-switch voltage rating above
availability of SIC MOSFET-based integrated flyback controllers that have a breakdown voltag
drawbacks can be avoided.

Devices from Power Integrations and ROHM Semiconductor provide an integrated solution for
high-voltage ac or dc input without the need to use external power switches. They also let po
much lower on-resistance of SIC MOSFETs by comparison with the silicon equivalent, resultin
waste heat and higher power density.

The Power Integrations SiC MOSFET flyback controllers are available in two series:

e InnoSwitch3-EP series the INN3647C, which has a maximum output power of 50 W, and the
e InnoSwitch3-AQ series of automotive-qualified controllers is comprised of the 50 W-rated IN

ROHM also supplies its SiC flyback controller, an industrial-grade device, in two versions, bu
their packaging: the BM2SC12xFP2-LBZ is a surface-mount device with a higher creepage dis
through-hole package.

A typical application circuit for the Power Integrations controller is shown in Figure 2.

Fig. 2: Simplified typical application circuit for the Power Integrations InnoSwitch3-AQ flyback controller. (Image credit: Power
Integrations, from InnoSwitch3-AQ datasheet.)

Figure 2 provides a striking illustration of the benefits of integration: this circuit contains fe
includes no external current-sense resistor on the primary side. Instead, two current-limit lev
the capacitor connected to the BPP pin, which selects one of two current limit levels.

On the secondary side, a standard diode can be used instead of a synchronous rectification (.
ground to disable the synchronous rectification function. Quasi-resonant operation is controll
side.

A similar simplicity can be achieved in industrial applications by using a ROHM integrated fly
application circuit in Figure 3.

Fig. 3: Simplified typical application circuit for the ROHM BM2SC12xFP2-LBZ flyback controller. (Image credit: ROHM Semicondut
from BM2SC12xFP2-LBZ series datasheet.)

In contrast to the Power Integrations controller, the ROHM controller s current-sensing schem
connected between the Source pin of the internal MOSFET and ground. This external resistor
different current-limit values by selecting the value of the current-sense resistor.

Quasi-resonant operation is controlled by sensing the bias winding voltage via divider resisto

Comparing the two integrated controllers

There are many more similarities between the Power Integrations and the ROHM parts than th
features are common to both:

e A high level of integration, which simplifies the circuit design, and reduces component coun

e High conversion efficiency and low power loss, a result of the very low switching losses in t
ROHM states that the BM2SC12xFP2-LBZ can be used in circuits supplying up to a 48 W loa¢
thanks to the small amount of waste heat generated by this efficient device.

The clearest difference between the two parts is in the range of applications which they supp
Integrations InnoSwitch3-EP are for use in industrial applications, typical examples include tl
rectifiers, inverters, motor drivers, solar inverters, and high-voltage metering devices.

But Power Integrations also supplies an automotive-qualified series, the InnoSwitch3-AQ, whi
inverter of an electric vehicle s traction motor or its on-board charger.

The other important difference is in the ROHM controller s requirement for an external curren
Integrations controllers do not need. Designers using the Power Integrations controllers can t
component count and avoid the bill-of-materials cost of the resistor. But on the other hand, tli
the freedom to set any current limit, whereas the Power Integrations controller only provides
values.

In this context, it is also worth pointing out that the Power Integrations controllers include in
signaling, whereas the ROHM parts require an external optocoupler or other isolated feedbacl

First to a growing market?

Both Power Integrations and ROHM have stolen a march on the rest of the industry, pioneerin
combine high integration with a 1,700 V rating for use in very high-voltage systems. Here at |
of integration and efficiency in these integrated flyback controllers to be popular with industr
INN3947CQ and INN3949CQ, with automotive OEMs.

Of course time will tell, but other manufacturers have excellent SIiC MOSFET manufacturing c:
new integrated flyback controllers with an embedded SiC power switch reach the market in the



New MPU with on-chip EtherC
commuhnication enables accurate,
Industrial control

Products such as robots, ac servo drives and

inverters can bene

deterministic processing of the RZ/T2L microprocessor from Rene
800 MHz CPU and 576 kbytes of RAM.

Renesas has introduced a new industrial microprocessor that |
communication module to enable high-speed, accurate real-tim
systems.

The Renesas RZ/T2L MPU shares the same hardware architect
end product, giving it the capacity to meet the high-speed pro
products such as ac servo drives, inverters, industrial robots,
and other applications in which EtherCAT communication is re
designers can achieve board space savings because the RZ/T:
50% smaller than that of the RZ/T2M.

The RZ/T2L is equipped RicoaBxrBB CPU that has a maximum
frequency of 800 MHz alongside a proven EtherCAT slave cont
communication. A large 576 kbyte memory directly connected 1
unpredictability in execution time that can be caused by cache
reliable, deterministic processing. All internal RAM is backed
minimize data bit errors.

The RZ/T2L also offers peripheral functions that are particula
systems, such as multi-protocol encoder interfaces for angle ¢
interfaces, and ADCs. These are arranged on a dedicated low-
directly connected to the CPU for fast and accurate responses

The Renesas flexible software package and software developm
from earlier RZ Family MPUs and RA Family microcontrollers ¢
software assets across multiple product variants.

BUY NOW INFORMATION MORE INFO

FEATURES

Functional safety-ready
Security capabilities:

o Secure boot

o Secure firmware update

o JTAG authentication

o Unique ID

o Cryptographic accelerator
Supported by the Renesas p
longevity program

APPLICATIONS

Industrial equipment
Robots

Factory automation

Medical equipment

Building automation

FREBEV BOAF

Evaluation kit for the RZ/T2L
microprocessor.

Orderable Part Number
RTKORZT2L0OS00000BJ

APPLY HERE NC




Dual op amp features 200 mA ou!

channel

The STMicroelectronics TSB582 offers high gain-bandwidth prot
output, while robust protection features are valuable in industri

applications.

The STMicroelectronics TSB582 dual operational amplifier han
provides a high output-current capability while maintaining pr:
current limiting and thermal shutdown. The unity-gain stable T
industrial and automotive applications.

The TSB582 offers enhanced ESD and RF noise immunity. It p|
to 200 mA per channel to drive low-resistance inductive loads
lineout cables and piezo actuators. The op amp operates from
of 4 V to 36 V.

BUY NOW INFORMATION

SAMPLES

FEATURES

Rail-to-rail output

Low rail input

3.1 MHz gain-bandwidth pro
Operating-temperature rang
40°C to 125°C

10 years longevity commitn

APPLICATIONS

Servo drivers

Valve drivers

Power supplies

Portable instrumentation
Motor control



Precision thin-film chip resistors
moisture and sulfur resistanc

New RP series products from YAGEO provide the precise and stal
in power systems operating in harsh automotive, industrial or me

YAGEO has launched a series of automotive-grade thin-film ct
precise resistance values in harsh conditions exposed to mois

The new AEC-Q200-qualified RP series resistors feature a spe
forms a water-resistant interface between the resistive layer ¢
protection enables the RP series to maintain highly stable res
environments.

The RP series resistors are supplied in case sizes ranging fro
resistance values ranging from 10 © to 1.5 M©. Resistance tol
+0.25%, £0.5%, and +1%.

The resistors are available in four options for temperature co¢
+10 ppm/°C , £15 ppm/°C , £25 ppm/°C or 50 ppm/°C.

BUY NOW

FEATURES

e Low electrical noise

e Operating-temperature rang
55°C to 155°C

Maximum working voltage:

(e}
[e]
[e]
(o]

0402
0603
0805
1206

case.
case:
case:
case.:

50 V
75 V
150 V
200 V

APPLICATIONS

Automotive systems
Telecoms equipment
Industrial equipment
Medical equipment
Test and measurement
equipment
Power systems



FEATURES

APPLICATIONS
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Connectors reduce applied cost of
cable harnesses

The MTA 100 and MTA 156 series from TE Connectivity support
assembly to reduce the labor required to connect multiple

TE Connectivity (TE) provides families of wire-to-board and w
power and signal applications that greatly reduce the cost of -
assemblies.

The MTA 100 and MTA 156 connectors feature insulation displ
technology to support mass termination assembly processes. E
termination of wires, they reduce the manual labor required to
lower the applied cost.

The MTA 100 connectors offer 0.10 (2.54 mm) centerline spac
to 28 positions. The maximum current rating is 5 A. The MTA :
(3.96 mm) centerline spacing and from two to 24 positions. Th
7 A.

Housings feature styles that include both closed-end and feed
locking ramps, both with and without polarizing tabs. For high
handling, MTA 100 and MTA 156 connectors offer one-step ass
stripping. Use of these connectors eliminates the risk of contze
fewer wiring errors, simpler tooling, and simple maintenance ¢

The connectors offer numerous options including colored hous
plated contacts.

TE, TE Connectivity and TE connectivity (logo) are trademarks owned or licensed by the TE Connectivity Ltd
companies.

FEATURES

e Audible latch for connectior

feedback on posted housing

e Wire feed-through for daisy

chaining

e Tin or gold plating
e Wire sizes:

o MTA100 28 AWG to 22 A
o MTA156 26 AWG to 18 A

e UL recognized
e Conforms to UL1410

APPLICATIONS

e Home appliances
e Industrial machinery and co
e Personal healthcare devices

BUY NOW INFORMATION MORE INFO



1,500 V battery protection fuse pr
response to fault currents

The ESR fuse from Littelfuse protects large battery installations
energy storage systems, battery racks, and hybrid solar power/en

The Littelfuse Energy Storage Rack (ESR) 1,500 V battery pro
a range of fault currents, to safeguard battery modules or oth

The ESR is a high-speed, square-body fuse which offers super
and a low minimum breaking capacity from three times the fus
kA, and 250 kA when self-certified. This means that it protect
current events that traditional high-speed partial-range fuses
breaking current also reduces the size and rating of a battery
space and cost.

The ESR fuse affords the ability to scale up systems without t
circuit protection, saving time and costs.

BUY NOW

FEATURES

Class aBat partial-range fus
Low leakage power
Conforms to IEC 60269-7 bs
standard

Compact NH 1XL case

APPLICATIONS

Battery energy storage syst
Battery protection units
Battery racks
Power-conversion systems
Dc common bus systems
Hybrid solar/energy storage
system inverters



Module based on Bluetooth LE MC
fast way to implement connected
control designs

The AIROC CYBLE-416045-02 wireless module from

Infineon is b

dual-core 32-bit microcontroller with integ@a[e)dv Elnetgypthadio.

To address a growing need for connectivity in motor control d:«
AIROC!" CYBLE-416045-02, a fully certified Bluetooth Low Ene
PSoC" 63 MCU with AIROC Bluetooth LE wireless microcontrol

This embedded module includes a royalty-free Bluetooth stack
Bluetooth 5.0 specifications. It is supplied in a 14 mm x 18.5
package, and is certified compliant with the FCC, ISED, MIC,
416045-02 module is tested, certified and qualified for use ou
efficient route to production.

Based on a dual-core architecture an industry®léta)dt@gM11500M<
paired with a 100 MHz Cortex-MO+ the PSoC 63 MCU with All
capable of running complex applications alongside the Bluetoc
radio functionality. This makes it ideal for cost-sensitive appl
motor control, such as smart door locks or power tools, and tr
connectivity.

The need for connectivity in motor drives is growing, as it eng
information about the status of equipment, anticipate the neec
implement configuration changes over-the-air.

The AIROC CYBLE-416045-02 module provides a ready-made s
MCU with AIROC Bluetooth LE MCU into designs: fully integra-
oscillator, passive components, Flash memory, and a trace an
MCU. This means that OEMs can develop connected device de
get to market faster.

BUY NOW

FEATURES

Programmable Transmit pow
to 4 dBm

-92 dBm Receive sensitivity
Integrated CAPSENSE!" touc
sensing capability

1 Mbyte of Flash

128 kbytes of ROM

36 GPIOs

Five serial communication b
2 Mbits/s maximum data rat

APPLICATIONS

Home automation
Power tools
Wireless sensors
loT devices

FREBEV BOAF

PSoC!" 6-BLE Pioneer Kit.

Orderable Part Number
CY8CKIT-062-BLE

APPLY HERE NC




Integrated motor driver chip ideal
phase applications

The STDRIVE101 single-chip motor driver from STMicroelectronic
motors or inverters to reduce component count and simplify their

The STMicroelectronics STDRIVE101 is a single chip containir
for N-channel power MOSFETs, and providing a comprehensive
phase brushless motors. The IC integrates a low-dropout linea
the supply voltage for both the low- and high-side gate driver:

This means that replacing a circuit based on the use of discr
with the STDRIVE101l reduces component count and simplifies

Each of the STDRIVE101 s half-bridge drivers has a current c
sink/source. The operating-voltage range is 5.5 V to 75 V. Un:
on both the low- and high-side sections prevents the power sw
efficiency or dangerous conditions. Interlocking and dead-time
conduction.

The logic inputs are CMOS/TTL-compatible at levels down to
interfacing with control devices.

BUY NOW INFORMATION

FEATURES

Matched propagation delay
channels

40 ns propagation delay

12 V, 50 mA LDO

Embedded drain-source volt
monitor for each external M
Over-current comparator
Under-voltage lockout prote
Thermal shutdown protectio

APPLICATIONS

E-bikes

E-scooters

Three-phase brushless dc m
Fans

Pumps

Servo drives

FREBEV BOAF

Demonstration motor driver boa
three-phase brushless motor

Orderable Part Number
EVALSTDRIVE101

APPLY HERE NC




Integrated motor driver IC provide
power solution for BLDC moto

The Monolithic Power Systems MPQ6541 supplies a continuous cl
up to 8 A. Reliable operation is assured by a comprehensive a

functions.

The Monolithic Power Systems MPQ6541 and MPQ6541A provic
solution for three-phase brushless dc (BLDC) motors.

The products each consist of three integrated half-bridges img
power MOSFETs, alongside six pre-drivers, two gate-driver po
current-sense amplifiers.

The MPQ6541 has Enable and PWM inputs for each half-bridge
separate high- and low-side inputs. Otherwise, these parts are

These motor drivers can supply up to 12 A of peak current for
continuous current, depending on the thermal and board-level
charge pump generates the gate-driver supply for the high-sid
charge circuit maintains a sufficient gate-driver voltage to op:

The MPQ6541 and MPQ6541A are supplied in a 6 mm x 6 mm T
available with AEC-Q100 Grade 1 qualification.

INFORMATION

FEATURES

e Supply-voltage range: 4.75
\%
e 15 m© on-resistance per MC
e Automatic synchronous
rectification
e Protection functions:
o Under-voltage lockout
o Over-voltage
o Thermal shutdown
o Over-current

APPLICATIONS

e BLDC motor drives
e Permanent magnet synchron
motor drives



Ultra low-power digital temperatul
offers £t0.5°C accuracy

Housed in a %frpmckage, the STTS22H from STMicroelectronics is
and accuracy up to 125°C is verified with traceable equi

FEATURES

e Supply-voltage range: 1.5 V
Y,

e Programmable thresholds wi
Interrupt pin

e 1.75 pA operating current ir
power-saving one-shot modeée

e 16-bit temperature data out

APPLICATIONS

e Wearable devices
e Smart home automation
e Asset and goods tracking
e Smartphones
e HVAC units
Refrigerators
Air humidifiers

L]

L]
) ] ) e Portable consumer devices
The STTS22H from STMicroelectronics is an ultra low-power d o
L]

which offers high performance over the entire operating-tempe
125°C. Accuracy is a maximum £0.5°C over a temperature rang

White goods
Thermostats

The STTS22H is a band-gap temperature sensor coupled with
logic, and an I12C/SMBus 3.0 interface in a single chip. The se
X 2 mmx 0.50 mm 6-lead UDFN package with exposed pad dow EE B EV B OAF

temperature match with the surrounding environment. Temperature probe kit based
STTS22H.

The digital temperature sensor is factory-calibrated and requi
on assembly into the application. STTS22H units are all testet
is traceable to National Institute of Standards and Technology
with equipment which is calibrated in accordance with the aut:

standard. APPLY HERE NC

BUY NOW INFORMATION

Orderable Part Number
STEVAL-MKI200V 1K




New dc-dc converters meet fast-s
requirements of GaN-based sys

The MGN1 series of converter modules from Murata provides the
supply solution for the gate drivers required by GaN power sw
dimensions ensure they can be accommodated in tightly-packe

Murata has introduced compact new 1 W dc-dc converters, the
the voltages needed by the gate drivers of wide bandgap galli
switches. The regulated output-voltage options are +8 V, +12
nominal input voltage.

Lightweight, and measuring 12.0 mm x 16.0 mm x 4.25 mm, the
can easily be integrated into space-constrained designs.

One of the key attributes of the MGN1 series converters is the
capacitance of 2.5 pF. This minimizes the coupling of transier
preventing signal distortion, and alleviating system EMI probl:

Common-mode transient immunity of more than 200 kV/us maku
ideal for GaN-based systems that switch at high frequency. Th
performance, reliable operation is maintained in high-voltage

The dc-dc converters in Murata s MGN1 series support a conti
withstand voltage of 1.1 kV. UL 62368 conformance is pending
and 240 V ac reinforced insulation.

FEATURES

6.5 mm creepage and clearasa
3 kV ac isolation voltage
Operating-temperature rang
40°C to 105°C
Reverse-polarity protection
Short-circuit protection
68.5% efficiency

1% load regulation

APPLICATIONS

EV fast charging stations
Battery energy storage syst
Smart grid equipment
Solar inverters

Computing equipment

Data centers

Wind turbines

Motor drives



45 V MOSFET provides more ef
alternative to 60 V devices in |0\
applications

The SIR608DP from Vishay features low on-resistance, gate ¢
capacitance, while offering higher breakdown capability than

FEATURES

e 1 m& maximum on-resistanc
gate-source voltage of 10 V

e 50.5 nC gate charge

¢ 166 A maximum continuous
current at a case temperatu
70°C

¢ 2.3 V maximum gate-source
threshold voltage

APPLICATIONS

e Battery management system
e Computing devices
e Motor control

e Power supplies

e Power tools

e Servers

e Telecoms equipment
Vishay provides an advanced 45 V N-channel MOSFET that is

efficiency dc-dc power-conversion circuits.

The SIiR608DP is ideal as a replacement for a 40 V MOSFET ir
transient voltage events for which the 40 V breakdown voltage
insufficient safety margin.

In these conditions, the 45 V SIR608DP provides better efficie
typical alternative to a 40 V MOSFET in power circuits. This i:
operating characteristics of the SIR608DP: its low on-resistan
low gate charge and output capacitance.

The SiR608DP is supplied i} 8 P-BwraPldkge which has a stande
5 mm footprint, and which contributes negligible additional re:

BUY NOW



Fully programmable motor contr
combines MCU with gate driver IC

package

The IMD700A motor controller from Infineon enables designers to
BLDC motor or PMSM control systems with fewer components, and
from a battery power supply.

The MOTIX!" IMD700A from Infineon is a fully programmable m:
combines an XMC1404 32-bit microcontroller and a 6EDL7141
driver and supporting components into a single, compact pack
control, MOSFET driving, current-sensing, protection and pow
package enables designers to implement designs that are sma
and a simpler board layout than systems based on multiple dis

The IMD700A is ideal for compact, battery-powered motor-con-
brushless dc (BLDC) motor or permanent magnet synchronous

The XMC1404 MCU, baseu®d}10atr@9d\/|r0nprocessor core, provides
features for motor control. A hardware math co-processor opel
calculations that are commonly used in the field-oriented cont
and other division and trigonometric functions. Useful periphe
POSIF position-sensor interface, and serial communication mo
including CAN.

The motor controller s 6EDL7141 MOSFET gate driver features
are configurable up to 1.5 A for driving a wide range of MOSF
adjustable gate driver supply-voltage settings of 7 vV, 10 V, 1%
even when the battery power supply is at a low voltage, thank
charge pumps.

The 6EDL7141 also has adjustable gate driver parameters to €
rate, for minimizing system EMI. All of the 6EDL7141 s setting
an easy-to-use PC-based GUI supplied by Infineon.

BUY NOW INFORMATION

FEATURES

e Three shunt amplifiers for c
sensing

e Protection functions:
o Over-current protection
o Under-voltage lockout
o Over-temperature protecti
o Locked rotor detection

APPLICATIONS

e Professional cordless power!
Drones

Power tools for gardening
E-bikes

Automated guided vehicles
Portable oxygen concentrat
Fans

FREBEV BOAF

Fully integrated BLDC motor
solution based on the MOTIX!" IN

Orderable Part Number
EVAL IMD700A _FOC_3SH

APPLY HERE NC




Ultra-low noise LDO operates over
voltage range up to 38 V

The NCP731 from onsemi, an LDO with a maximum output current
the tightly regulated and stable power supply required by precis

The NCP731 LDO voltage regulator from onsemi combines very
response with wide input- and output-voltage ranges, to give ¢
design of power supplies for noise-sensitive components.

The NCP731 handles inputs across a voltage ranging from 2.7
current of up to 150 mA. It offers fixed output-voltage options
adjustable output voltage up to 35 V. Other fixed output volta:
The wide input-voltage range gives designers extra headroom
and also enables the use of a single stock-keeping unit to ser
using power rails at various voltages.

Ultra-low noise of 8 pVrms makes the device ideal for applical
rails are important for system performance, such as the opera
and other precision analog circuitry in test and measurement ¢
output-voltage accuracy of +0.6% gives improved output-volta:

The LDO implements a power good circuit which indicates that
regulation. This signal could be used for power sequencing wi
microcontroller reset. This means that the NCP731 allows the
power-supply designs with sequencing and improved brown-ou
components.

BUY NOW

FEATURES

e Capacitor-programmed soft

e 290 mV dropout voltage at 1
mA/3.3 V output

e 70 dB power-supply rejectio
at 10 kHz

e Stable with "el pF ceramic
capacitor

APPLICATIONS

Power supplies

Factory automation equipme
Test and measurement equi|
Audio equipment

Telecoms equipment



Precision thin- and thick-film chiy
offer narrow tolerance of resist

The RE thick-film, and AT and RT series thin-film resistors fromn
temperature stability and a range of resistance values and ca

YAGEO provides a broad portfolio of precision chip resistors f
and thin-film processes.

Using advanced sputtering technology, YAGEO thin-film chip r
precision, high stability, a narrow tolerance of +t0.1% and a lo
resistance of £25ppm/°C.

YAGEO thick-film precision chip resistors are optimized with ¢
construction. Like the thin-film series, the thick-film resistors
+0.1%. The TCR is +50ppm/°C.

The thick-film resistoRE sreerjtdmhich are compatible with all sol
and are suitable for automatic placement in surface-mount apy
resistors are supplied in case sizes ranging from 0201 to 120¢
ranging from 10 !& to 1 M&.

Thin-film resistors in the YAGEO porafitdbimoitiekudeathee AT Ferdes
AEC-Q200 qualified resistors offer high resistance to environr
for their high precision and stability, and low electrical noise.
supplied in case sizes ranging from 0201 to 1206, and with re
10!& to 1 M&.

TheRT series precision réesastioesa metal resistive layer which ¢
moisture resistance. Design engineers value these resistors fq
current noise, and high stability.

The RT series resistors are supplied in case sizes ranging fro
resistance values ranging from 11& to 1 M&.

FEATURES

High resistance to humidity
Long lifetime
Excellent heat dissipation

APPLICATIONS

Power converters
Printers

Servers

Telecoms equipment
Consumer devices
Industrial control
Automotive systems
Metering



Motor protection relay provides BlL
for remote monitoring

5The Littelfuse MP800O0 relay features a comprehensive set of pr
safe and reliable operation of motors and pumps drawing currer

The feature-rich MP8000 series relay from Littelfuse, which pr
motors operating at voltages between 90 V and 690 V®av«zi,rphe>;v
connection to enable remote monitoring and programming of in
the Littelfuse smartphone and tablet app. The relay also featu
communications port that can be used to form an Ethernet Moc
network for remote monitoring.

The MP8000 protects any motor or pump drawing a full load of
External current transformers are required for protection abov
provided by the MP8000 include locked rotor, overload, over-t
protection.

The intuitive Bluetooth and Ethernet functions increase arc-fl:
allows settings to be modified and real-time operational inforr
is not required to open the control panel to view information c
the app.

The relay can also be remotely monitored and controlled from
logging is supported via a PC with the optional MP8000 softwse
program that uses the MP8000 memory map.

The MP800O0 relay operates as a fail-safe device. This means
the programmed limits, the relay will energize and the normall
When the unit loses power or senses a fault condition, the rel
contacts will return to their original state.

Use of external potential transformers can extend the relay s
690 V ac.

INFORMATION

FEATURES

e Protection functions:

Overload/over-power
Underload/under-power
Over-current
Under-current

Current unbalance/phase |
Phase reversal
Over-voltage
Under-voltage

Voltage unbalance

Rapid cycling/jog
Contactor failure
Zero-sequence ground fau
PTC motor over-temperatu

e Three selectable restart opt
e Four programmable delay ti!

APPLICATIONS

e Motors
e Pumps



FEATURES

L]
o
L]

APPLICATIONS




FEATURES
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APPLICATIONS



High-voltage connectors withstan

vibrations

In EVs and HEVs

Robust IPT-HD high-voltage power bolt connectors from TE Conne
temperatures, and offer various IP rating options for use in h;

environments.

Featuring a new shielding design, easy mounting holes, and fl
TE Connectivity s (TE) new IPT-HD high-voltage power bolt co
highly vibration-resistant connections in hybrid-electric (HEV¢

The 360° shielded TE IPT-HD connectors maintain low contact
vibration, and can be used in environments exposed to extrem

Offering flexible assembly options for a wide range of applica
connector supports three options for the conductog, ct0 srense X!
m m2.

In addition to the traditional integral wiring harness assembly
process for mounting holes, the IPT-HD connector provides a
harness for increased assembly flexibility.

TE, TE Connectivity and TE connectivity (logo) are trademarks owned or licensed by the TE Connectivity Ltd
companies.

BUY NOW

FEATURES

One, two, or three positions
Operating-temperature rang
40°C to 125°C

1,000 V voltage rating
Current-ratings range: 250 .
400 A at 85°C

Vibration standards complia
ISO 16750-3, LV214-S4, US
IP rating options: IP67, IP6
IP6KI9K

APPLICATIONS

Buses

Trucks

Agricultural vehicles
Construction vehicles
Passenger vehicles



