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1 About this document

This Product brief is intended to provide overview/summary information for the purpose
of evaluating a product for design suitability. It is intended for quick reference only and
should not be relied upon to contain detailed and full information.

Some of the content in this product brief is extracted from the product's full data sheet. In
case of any inconsistency or conflict, the full data sheet shall prevail.

For detailed and full information, contact the technical experts through http://
WWW.Nxp.com/support.

2 General description

The MC33XS2410 is a four channel self-protected high-side switch. Featuring advanced
digital monitoring and control function, the device is operational from 3.0 V to 60 V.

As a result of high-level integration, the embedded 12-bit analog-to-digital converter
enables a drastically simplified hardware design and MCU software control. The device
is controlled by SPI port for configuration, monitoring and diagnostics of the outputs.
Whenever communication with the MCU is lost, the device enters a safe operation mode,
but remains operational, controllable and protected.

This product has been qualified to the appropriate Automotive Electronics Council (AEC)
standard Q100 and is suitable for use in automotive applications.

3 Features and benefits

* Four fully protected 100 mQ / dual 50 mQ (at 25 °C) high-side switches

* Configurable active current limitation from 5 A to 10A

 Configurable parallel mode to double current capability

* 16-bit SPI port communication 3.3 V / 5.0 V compatible with daisy chain capability

e Outputs controllable via SPI-bus or direct inputs

 Diagnostic status reported via SPI-bus

* Watchdog for invalid commands or inactive SPI, with programmable timeout

» Programmable interrupt generator that reports to FAULT pin or SPI-bus

* Four independent PWM modules programmable from 0.5 Hz to 2.0 kHz with internal or
external clock

* Protection for battery transient overvoltage and reversed polarity battery connection
» Configurable safe mode

» Standby mode with very low power consumption

 Digital PI PWM closed loop current regulation

» External FAULTB pin for warning or IRQ reporting

* 10 mA open load detection in ON state
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e Latch off with configurable auto retry

» Configurable severe short-circuit and overload protection

* Programmable active current limit threshold to minimize short-circuit effect

12 bits ADC:

— Current from 5.0 mA to 5.0 A with £ <tbd> % above 100 mA

— Voltage from 0.5 V to 65 V with £ 5 % above 5.0 V

— Temperature warning for each channel and central die monitoring

Qualified in accordance with AEC Q100 grade 1

* Electrical transient disturbance immunity according of ISO 7637-2 and ISO 16750-2

4 Applications

* 12V automotive, truck, and off-highway equipment

* 12V and 24 V systems as well as industrial applications up to 60 V
* LED modules

* Solenoids valve and solenoid valve proportional with PI regulation
* DC motor up to 20 W with PWM control

 Incandescent bulbs up to 21 W

e ECU module with large input bypass capacitor, 470 uF and above

5 Quick reference data

Table 1. Quick reference data

Symbol Parameter Conditions Min. Typ. Max. Unit

VewRr Power supply voltage operating 3.0 14 /28 60 V

Vovp Overvoltage protection — =35 — 65 V

lout 4pc Nominal load current 4 outputs — 1.8 — A
active

lout 2pC Parallel mode load 2 outputs — 3.6 — A
active

T, Junction temperature — -40 — +150 °C

IsTB Stand-by current 25°C — — 1 MA

Fspi SPI frequency — — — 10 MHz

6 Ordering information

Table 2. Ordering information

Part number "] Package
Name Description Version
PC33XS2410EL HTSSOP28 Plastic thermal enhanced thin shrink small outline package; 28 | SOT1172-4
leads; body width 4.4 mm; lead pitch 0.65 mm; exposed die
pad

[11  To order parts in tape and reel, add the R2 suffix to the part number.
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7 Block diagram
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Figure 1. Block diagram
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8 Abbreviations

Table 3. Abbreviations

Acronym Description

ADC Analog-to-Digital Converter

ECU Electronic Control Unit: is embedded system that controls one or more of the electrical system or
subsystems in a transport vehicle

SPI Serial Peripheral Interface

PWM Pulse-width Modulation

9 Revision history

Table 4. Revision history

Rev Date Description

v.1 20191106 Initial version corresponding to data sheet, MC33XS2410 v.2, 11 September 2019.
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10 Legal information

10.1 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences
of use of such information.

10.2 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not

give any representations or warranties, expressed or implied, as to the
accuracy or completeness of such information and shall have no liability
for the consequences of use of such information. NXP Semiconductors
takes no responsibility for the content in this document if provided by an
information source outside of NXP Semiconductors. In no event shall NXP
Semiconductors be liable for any indirect, incidental, punitive, special or
consequential damages (including - without limitation - lost profits, lost
savings, business interruption, costs related to the removal or replacement
of any products or rework charges) whether or not such damages are based
on tort (including negligence), warranty, breach of contract or any other
legal theory. Notwithstanding any damages that customer might incur for
any reason whatsoever, NXP Semiconductors’ aggregate and cumulative
liability towards customer for the products described herein shall be limited
in accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes

no representation or warranty that such applications will be suitable

for the specified use without further testing or modification. Customers

are responsible for the design and operation of their applications and
products using NXP Semiconductors products, and NXP Semiconductors
accepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the NXP
Semiconductors product is suitable and fit for the customer’s applications
and products planned, as well as for the planned application and use of

PB_MC33XS2410

All information provided in this document is subject to legal disclaimers.

customer’s third party customer(s). Customers should provide appropriate
design and operating safeguards to minimize the risks associated with
their applications and products. NXP Semiconductors does not accept any
liability related to any default, damage, costs or problem which is based
on any weakness or default in the customer’s applications or products, or
the application or use by customer’s third party customer(s). Customer is
responsible for doing all necessary testing for the customer’s applications
and products using NXP Semiconductors products in order to avoid a
default of the applications and the products or of the application or use by
customer’s third party customer(s). NXP does not accept any liability in this
respect.

Suitability for use in automotive applications — This NXP
Semiconductors product has been qualified for use in automotive
applications. Unless otherwise agreed in writing, the product is not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer's own
risk.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Translations — A non-English (translated) version of a document is for
reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

Security — While NXP Semiconductors has implemented advanced
security features, all products may be subject to unidentified vulnerabilities.
Customers are responsible for the design and operation of their applications
and products to reduce the effect of these vulnerabilities on customer’s
applications and products, and NXP Semiconductors accepts no liability for
any vulnerability that is discovered. Customers should implement appropriate
design and operating safeguards to minimize the risks associated with their
applications and products.

10.3 Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.

NXP — is a trademark of NXP B.V.
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© NXP B.V. 2019. All rights reserved.

For more information, please visit: http://www.nxp.com
For sales office addresses, please send an email to: salesaddresses@nxp.com
Date of release: 6 November 2019
Document identifier: PB_MC33XS2410



	1  About this document
	2  General description
	3  Features and benefits
	4  Applications
	5  Quick reference data
	6  Ordering information
	7  Block diagram
	8  Abbreviations
	9  Revision history
	10  Legal information
	Contents

