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A POSITION OF STRENGTH TO BETTER SERVE 

OUR 26,000+ CUSTOMERS

EMPLOYEES IN

30+ COUNTRIES
Headquartered in Eindhoven, 

Netherlands

~31,000
EMPLOYEES

~11,000
Engineers

9,500
Patent Families

60+
Year History

$13.21B
Annual Revenue 1

1 Posted revenue for 2022 – Please refer to the Financial Information page of the Investor 

Relations section of our website at www.nxp.com/investor for additional information

We accelerate breakthroughs that advance the world 

through our semiconductor technology leadership
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S32 DESIGN STUDIO IDE – CAPABIL IT IES AND TOOLS
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NXP SOFTWARE AND TOOLS ENABLEMENT
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CODE GENERATION FLOW
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*_ert_rtw

Simulink model > C src

MakeFile

CODEGEN

BUILD

.mexEBtresos



1 5PUBLIC

✓ FAST – Time To Market

✓ Hardware independent simulations

✓ Easy To Use-Reuse

Integrate

Test

DeployPrototypeDesign

MathWorks ECOSYSTEM – MATLAB / Simulink

HARDWARE

REAL-TIME DRIVERS

CONFIG-BUILD-DEBUG TOOLS

REAL-TIME MONITOR + DEMO TOOLS

MODEL-BASED DESIGN TOOLSMBDT

NXP SOFTWARE AND TOOLS ENABLEMENT - MBDT SOFTWARE AND TOOLS
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SUPPORTED PLATFORMS
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& IoT
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S32S2
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S32K3xx
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Split-Lock Capable

CPU Platform @ 320MHz Lockstep

16 KB D-cache

Arm® Cortex®-M7

16 KB I-cache

TCM: 32 KB-I, 64 KB-D

SPFPU, DSP

16 KB D-cache

Arm Cortex-M7

16 KB I-cache

TCM: 32 KB-I, 64 KB-D

SPFPU, DSP

Arm Cortex-M7

16 KB I-cache

TCM: 32 KB-I, 64 KB-D

SPFPU, DSP

16 KB D-cache
Arm Cortex-M7

16 KB I-cache

TCM: 32 KB-I, 64 KB-D

SPFPU, DSP

Analog

SAR-ADC x7 (69 ch)

SD-ADC x4

Sine Wave Generator (SWG) x2

eFlexPWM (12 ch) x2 with NanoEdge (8 ch) x2

Analog Comparator x2

System and Safety

eDMA (64 ch) with 32-ch lockstep

Power Control, Clocks, Reset

BootROMs

PMIC interface (SPI / I2C)

Domain Resource Partitioning (XRDC)

Fault Collection and Control Unit (FCCU)

Self-Test (MBIST, LBIST)

Debug, Temp Sensing and Calibration

Smart Motor Control, Timers and I/O

Logic Control Unit (LCU) x2

eMIOS (24 ch) x 1

Body Cross-triggering Unit (BCTU) x2

PIT x3, RTC x1, STM (4 ch), SWT x3

Symmetric / Asymmetric Cryptos

Random Number Generators (RNGs)

Physical Protection

Lifecycle (Upgrade Management)

E-Fuses

Arm Cortex-M0+ Secure Memory

Hardware Security Engine (HSE_B)

CoolFlux DSP

DSP16L                  
4Threads

32 KB-I 24 KB-D

Security

Memory

512 KB of SRAM with ECC
Including 64 KB Standby

4 MB or 6 MB Flash

128 KB D-flash with ECC

Connectivity / Interfaces

Zipwire x1

CAN FD x6 LIN / UART x4

SPI x6 DSPI / MSC x1

QSPI x 1 (8-bit) I2C x2

16 KB D-cache16 KB D-cache

Motor Control Coprocessors(eTPU) x2

Motor 
Control 
Core A

Timer 
Channels 

x32

32 KB-I

8 KB-D

Motor 
Control 
Core B

Timer 
Channels 

x32

Ethernet 100 Mbit/s x1

(AVB/TSN)

FlexIO (8 ch) x1                                     

(Camera, I2C, I2S, PWM, SENT, SPI, UART)                        

S32K39X MCU FOR MOTOR CONTROL APPLICATIONS
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ENHANCED TIME PROCESSOR UNIT
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S32K39X MOTOR CONTROL CONFIGURATION USE -CASES
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S32K39X MOTOR CONTROL ETPU RESOLVER – HARDWARE CONFIGURATION

MC33937

predriver
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S32K39X MOTOR CONTROL ETPU RESOLVER – HARDWARE CONFIGURATION
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S32K39X MOTOR CONTROL ETPU RESOLVER – SOFTWARE ARCHITECTURE

Cortex M7
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S32K39X MOTOR CONTROL ETPU RESOLVER – SOFTWARE ARCHITECTURE

Cortex M7

FOC

Cortex M7

FOC Analog Sensing ISR

Get Measurements

Fault Detection

State Machine Execution

Clear Interrupt

event = e_fault
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NXP MOTOR CONTROL TOOLS WORKFLOW
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MOTOR CONTROL RAPID PROTOTYPING – MBDT ENVIRONMENT

Resolver

XS32K396-BGA-DC

PCIe

Sin/Cos Resolver

Images presented are for illustration purposes only and may not be an exact representation of the product – their purpose is just exemplification of a concept.

UART

JTAG

FreeMASTER MCAT

24V

Model-Based Design Tools for Simulink

External Configuration Tools

Pins / Clock / Peripherals
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ADDIT IONAL RESOURCES & SUPPORT

PMSM Control Workshop

Course Main Page

M1: Environment Setup

M2: PMSM and FOC

M3: System Partitioning

M4: PWM Modulation

M5: V/f Scalar Control

M6: Current Sensing

M7: Torque Control

M8: Speed Control

M9: Position Observer

M10: Sensorless Speed 

Control

MBDT Beginner's Guide

W1: MBDT Introduction

W2: How-To SPI

W3: How-To CAN

W4: How-To PWM

W5: How-To LIN

W6: How-To PIL

W7: How-To Timers

Co-hosted Webinars

Motor Control: S32K

Motor Control: i.MX RT

Motor Control: BLDC/PMSM

Motor Control: Design Application

Code Generation and Verification

Speed Up Applications 

Development with MBDT

AUTOSAR SW on S32K1/MPC

AUTOSAR SW on S32K3

Deploying BMS algorithm on 

S32K1

Deploying Deep Learning SOC 

algorithm on S32K3

Vision

FreeMASTER

BLDC Control Workshop

Course Main Page

1. Introduction

2. Application Partitioning

3. Input Commands

4. BLDC Motor Theory

5. Hall Sensors

6. Commutation

7. Commutation Algorithm

8. Power Stage Config

9. Open Loop Control

10. Speed Estimator

11. Closed Loop Control

12. Motor Control System
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