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AUTOSAR Overview --- Classic Platform

• AUTOSAR (Automotive Open System Architecture) is a 
standardization initiative of leading automotive manufacturers and 
suppliers, founded in 2003.

• The idea behind AUTOSAR is to avoid continually re-developing the 
same or similar software components.

• The AUTOSAR concept is based on modular components with 
defined interfaces.

• Hardware and software are decoupled from one another.

• Reduced development effort and costs and improved quality.

• Re-use of development methods and tools.
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AUTOSAR Overview --- Classic Platform

• The AUTOSAR Classic Platform architecture distinguishes on the 

highest abstraction level between three software layers which run on 

a microcontroller: application, runtime environment (RTE) and basic 

software (BSW). 

− The application software layer is mostly hardware independent.

− Communication between software components and access to BSW via RTE.

− The RTE represents the full interface for applications.

− The BSW is divided in three major layers and complex drivers. 

• Services, ECU (Electronic Control Unit) abstraction and microcontroller abstraction. 

− Services are divided furthermore into functional groups representing the infrastructure 

for system, memory and communication services.
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AUTOSAR Overview --- Adaptive Platform

• The AUTOSAR Adaptive Platform is based on POSIX operating 

systems. The primary motivations are autonomous driving, Vehicle-

to-X (V2X) applications and the growing external networking of 

vehicles (Connectivity). 
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MCAL Overview

• MCAL(MicroController Abstraction Layer) is a very important part of 

AUTOSAR. If you are not familiar with AUTOSAR/MCAL, you can 

think of it as the driver layer you usually write. The difference is that 

MCAL following AUTOSAR standard(Include CDD). 
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MCAL Overview --- NXP MCAL Package Content
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AUTOSAR FAQ

• Where can I get these material?

https://www.autosar.org（AUTOSAR）

https://www.nxp.com/autosar (MCAL)

• Is it free or need charge？

AUTOSAR :Free

MCAL: Depends on platform

https://www.autosar.org/
https://www.nxp.com/autosar


CONFIDENTIAL & PROPRIETARY 12

Development Environment
• Hardware

− MTRDEVKSPNK144: S32K144 
Development Kit for 3-phase PMSM

• Software
− S32K14X_MCAL4_3_RTM_1_0_0

▪ (We also provide SDK version)

• Lib
− Math and Motor Control Library

• Tuning
− MCATSW: Motor Control Application 

Tuning (MCAT) Tool

• Configuration&&Debug Tool
− EB Tresos Version 24

− S32 Design Studio

https://www.nxp.com/support/developer-resources/evaluation-and-development-boards/automotive-motor-control-development-solutions/arm-based-solutions-/s32k144-development-kit-for-3-phase-pmsm:MTRDEVKSPNK144
https://www.nxp.com/webapp/sps/download/license.jsp?colCode=MTRDEVKSPNK144_SW&appType=file2&DOWNLOAD_ID=null&lang_cd=en
https://www.nxp.com/support/developer-resources/run-time-software/automotive-software-and-tools/automotive-math-and-motor-control-library-set:AUTOMATH_MCL
https://www.nxp.com/products/processors-and-microcontrollers/power-architecture-processors/mpc5xxx-55xx-32-bit-mcus/ultra-reliable-mpc56xx-32-bit-automotive-and-industrial-microcontrollers-mcus/motor-control-application-tuning-mcat-tool:MCATSW
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System Overview --- System Diagram
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System Overview --- Sequence Diagram
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Modules Configuration --- MCU

• Core Clock && System Clock && FTM: 80MHz

• Bus Clock && ADC && SPI: 40MHz

• Enable Run mode

• Enable ADC0_SE5 and ADC1_SE15’s Interleave

• Set PDB as ADC’s trigger source

• FIRC Enable(recommend), enable PLL

• SOSC Range: High

• Oscillator Gain: High
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Modules Configuration --- MCU
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Modules Configuration --- MCL

• This is a CDD module, responsible for 
TrgMux and DMA module’s configuration

• In this system, we use trgMux module to 
debug

• Enable TrgMux Function

• Set FTM3_INT as TrgMux
PDB0&&PDB1’s input

• Set FTM3_INT as TrgMux OUT2’s input

• Set PDB1_CHO as TrgMux OUT3’s input

• Set ADC1_COCOA as TrgMux OUT6’s 
input
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Modules Configuration --- Port

Function Pin Count : Pin

EXTAL/XTAL 2 : PTB7/PTB6

JTAG TCLK/TDI/TDO/SWD 4 : PTC4/PTC5/PTA10/PTA4

SPI SCK/SIN/SOUT 3 : PTB2/PTB3/PTB4

UART1 RX/TX 2 : PTC6/PTC7

TRGMUX OUT2/OUT3/OUT6 3 : PTD1/PTA0/PTE15

FTM(PWM) CH0~CH5 6 : PTB8~PTB11&PTC10&PTC11

ADC0_SE4/ADC1_SE6/SE7/SE15 4 : PTB0/PTB12/PTD4/PTB1

GPIO 12 : PTA2/A3/B5/15/C12/13/D0/2/14~16/E10
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Modules Configuration --- Port

• Pcr Calc: CalcNum * 32 + PinNum

• Example:

PTC12: 2*32+12 = 76

PortNum CalcNum

PortA 0

PortB 1

PortC 2

PortD 3

PortE 4
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Modules Configuration --- Dio

• This module responsible for setting the GPIO function, like the 

direction: input or output; default level: High or Low and so on.

• Each Pin belongs to different Port need create independent group.
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Modules Configuration --- ICU

• The time measurement of Cyclic, high level, low level.

• Edge detection and notification.

• Edge counting and timestamp.

• Wakeup interrupt.

• Gpio interrupt belongs to the second function.

• We have three GPIO need enable interrupt function:

− PTE10: GD3000 INT

− PTC12: Button 1

− PTC13: Button 2
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Modules Configuration --- ICU
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Modules Configuration --- PWM

• Enable related channel(Total 6 channels): FTM3_CH0 ~ FTM3_CH5

• Edge configuration: Independent mode

• Align mode: Center align mode

• Cycle: 50us

• Delay: 32 Cycle
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Modules Configuration --- PWM
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Modules Configuration --- ADC

• In ADC module, it not only configure the ADC but also PDB

• Enable the following channel: ADC0_4/ADC1_6/ADC1_7/ADC1_15

• Enable PDB Trigger function

• Set the PDB delay time(by manual code): 2000/1000/0/2000

• Enable ADC0_COCO&&ADC1_COCO interrupt

• Group Access Mode: Single mode

• Conversion Mode: One Shot mode

• Transfer Type: Interrupt

• Resolution: 12 Bits
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Modules Configuration --- ADC
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Modules Configuration --- SPI

• Master mode

• Speed: 2M

• Polarity: LOW

• ShiftEdge: Rise edge/Leading

• Clock Idle Level: LOW

• DataWidth: 8Bit

• TransferWidth: 1Bit

• TransferStart: MSB



CONFIDENTIAL & PROPRIETARY 28

Modules Configuration --- SPI
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Manual Code --- ADC

• New file: Adc_Cbk.c
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Manual Code --- ADC

• Modify(Add the code which in red rectangle): Adc_Pdb_Irq.c
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Manual Code --- ADC

• Modify(Remove one line, line number:558): Adc_Pdb.c
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Manual Code --- FTM

• New file: Ftm3.c
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Manual Code --- PDB

• New file: Pdb.c
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Manual Code --- PDB

• New file: Pdb_Cbk.c
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Manual Code --- PWM

• Modify(struct:Pwm_Ftm_ModuleConfig_PB,the 6th member): 

Pwm_Pbcfg.c
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Manual Code --- Startup&&Link&&Middleware

• Startup && Link file: S32DS auto-generate

• Nvic: interrupt management, priority setting

• CircularQueue: queue

• FOC(Field-Oriented Control): Motor control algorithm

• GD3000: GD3000 driver

• Key: Key input event management

• Led: Led control

• Measure: DC-BUS Voltage/Current, phase current

• Motor: Motor driver, speed control

• MotorSM: Motor control main state machine

• UsrCtr: User control information setting

• Wait: Software delay
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Code Integration --- Overview

• The main modules: Adc Pwm

Mcl

• The “generated” folder is auto 

generated by EB_Project

• The “MCAL” folder is the static 

code of modules
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Code Integration --- Packing MCAL to SDK

• S32DS: Window -> Preferences -> SDK Management -> Add
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Code Integration --- Packing MCAL to SDK



CONFIDENTIAL & PROPRIETARY 40

Code Integration --- Packing MCAL to SDK
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Code Integration --- New Project(S32DS)

• Select MCAL in SDKs items
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Code Integration --- Project Properties

• Header file include and Macro define

• M1: Select Project and right click -> Properties

• M2: Menu -> Project -> Properties

• M3: Dashboard -> Project settings/Build settings

• Then, C/C++ Build -> Settings -> Tool Settings -> Standard S32DS C 

Compiler -> Preprocessor/Includes
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Code Integration --- Project Properties



CONFIDENTIAL & PROPRIETARY 44

Code Integration --- Compile Resource Configurations

• Add/Remove source file(*.c) to/from compile target

• M1(Add/Remove): Select Project and right click -> Build 

Configurations Explorer

• M2(Add/Remove): Select File/Folder and right click -> build path -> 

Add to/Remove from -> Debug/Release/Debug_RAM

• M3(Remove): Select File/Folder and right click -> Resource 

Configurations -> Exclude from Build
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Debug/Tuning --- Run

• Enable 12V Power Plugin, Led in yellow(default)

• Press SW2/SW3, Led flash in yellow(calibration) and then turn to 

green(align)

• Red color means error happened, press SW2 and SW3 at the same 

time to clear error

• In running mode, press SW2/SW3 to speed up/speed down

• In running mode, press SW2 and SW3 at the same time to stop
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Debug/Tuning --- FreeMASTER/MCAT

• Speed control, show real speed/current dynamicly and many other 

useful function
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Appendix

• NXP_AUTOSAR_MCAL开发环境搭建引导_S32K14x系列.pdf

• NXP_MCAL结构概览_S32K1系列.pdf

• EB_Tresos入门指南.pdf

• MCAL配置指导_电机控制双电阻采样.pdf

• S32DS创建自己的SDK.pdf

• 使用S32DS集成MCAL.pdf
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