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S32K FAMILY OVERVIEW
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S32K — Accelerates Automotive Software Design / IESEIREGEF A

Future-proof / SeiHBh&1T Minimize Complexity / O Maximize R&D Efficiency
O High performance ARM core O SrEZmIVE Y TVES N LA
SMEREARMAZ « Auto grade SW: SDK, AUTOSAR « Most scalable portfolio
. Security and Safety NERFE, - SDK, AUTOSAR 128K-2M flash,32-176pin
S E RN THE 2181t * Low cost HW EVB {[EBAF &R I EYERTFIFRES
» Lowest power {EIEERIAR « S32DS and Rich ecosystem « HW/SW/Tool Compatible
. CAN-ED, Ethernet LA SERFTAIMNES32DS |, FEAESES BHRMG/TEERERS
» Application specific SW « Common package strategy
TRALEXT N FRRYERF F—EIE
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S32K1 product family — S32K14x and S32K11x

S32K116 S32K118

Cortex-M0+ @ 48MHz
128KB Flash 256KB Flash
16KB SRAM 24KB SRAM

up to 42 1/0s up to 58 I/Os

4 channel DMA
1x FlexCAN with 1x FD

QFN-32 LQFP-64

>
—
—
X
N
™M
N

LQFP-48

Common Features,
SW&Tool

AEC-Q100
Security Module(CSEc)
ASIL-B compliant
Low Power
FlexlO
MPU
JTAG
FlexTimer
85°C/105°C /125°C

SDK

Application SW
(NEC, TSI etc)

Autosar MCAL / OS

S32 Design Studio

S32K142 S32K144 S32K146

Cortex-M4F @ 112MHz

256KB Flash 512KB Flash 1MB Flash

32KB SRAM 64KB SRAM 128KB SRAM

up to 89 I/Os up to 128 I/Os

16 channel eDMA

3x FlexCAN
with 2x FD

2x FlexCAN
with 1x FD

3x FlexCAN
with 1x FD

LQFP-64
LQFP-100

LQFP-48 * MAPBGA-100

S32K148

2MB Flash
256KB SRAM

up to 156 I/Os

3x FlexCAN
with 3x FD

LQFP-144

LQFP-176

ENET
Quad SPI
ETM Trace

SAl

EXTERNAL USE *. S32K142 48LQFP is for development only m ‘ |S=(E)%UAF§ EI\SI:EFIQ\'II'IEEWCIJ%II\_I[S)




S32K1 & KEA Product Series Compatibility / IS Hizit

Pin Compatibility / SHES IP Compatibility / IPEEZR
* Within S32K1xx product series * With MPC55xx/MPC56xxx/MPC57xxx product series: FlexCAN, ACMP, eDMA, QuadSPI
S32K1EZFFEHTERD BMPC55xx/MPC56xxx/MPC57xxxf= & 7IPFRZ : FlexCAN , ACMP , eDMA , QuadSPI
* Similar pinout as products * With KE_A pI’OdUCtSZ FIeXTimer, ”C, LSP', UART, CRC, FlexlO
SKEAF S R5I&S I EKEAFRESIPFEZS : FlexTimer , IIC, LSPI, UART , CRC , FlexIO
Flash
2M S32K148 S32K148 S32K148
M S32K146 S32K146 S32K146
512K S32K144 S32K 144 S32K144
S32K142 * S32K142 /
256K S32K118 S32K118 S32K142
128K S32K116 S32K116
64K
32K
16K
8K
*: S32K142 48LQFP is for development only r SECURE CONNECTIONS
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S32K Solution Offering / S32KI2HAYRRS 2

Hardware Platform

Runtime Software

EHES IETTRIER I
AUTOSAR

- Low cost development board

compatible to Arduino shields

(RAATTRIR , FEArduinol iR

- Onboard debugger and system

basis chip
W EEERAIRS ( OpenSDA ) #l1
SBCGH

Full Hardware evaluation
and Development Platforms

[£RTOS)|

- Auto Grade NXP Software

Development Kit (SDK)
NXPIRESFE RIS

« NXP Middleware e.g. Core Self

Test, LIN Stack
NXPRMEAENY ( WiZBE ,
LINTDMLSE )

. Autosar 4.0 and 4.2 MCAL
« FreeRTOS
- Bootloader

Production grade Software for
Faster time to market

GIAR
SYSTEMS
o~
Green Hills ARM

LAUTERBACH 1‘
DEVELOPMENT TOOLS

- IAR, GHS and GNU toolchains

T#EHIAR , GHSFIGNUT Eg%

« Full-featured, no cost

development platform (S32 DS)
EgE— MR ENF RS

« FreeMASTER

EFAL LA

- Motor Control

FEATIZ

- Touch Sensing

RRRIE R

« Secure Communication

JIIEHELE

- Wireless Charging

ys )

« Near Field Communication

VTIEE

Application Specific Middleware

FSRER FRIAPIE:

SEREHHEINFLES PR |, iR~ LEHiERE

SECURE CONNECTIONS
FOR A SMARTER WORLD
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S32K144 ARCHITECTURE
& KEY FEATURES

S32K 144ZR19 B X885




S32K — Future Proof / A1t

Superior Performance / HAXRITEEE 'd Highest Energy Efficiency / BREFEL
High speed ARM Cortex-M4F CPU with DSP functionality - Low leakage technology (C90TFS) {KiREEiAifA
HEDSPINEAIRIRARM Cortex-M4F CPU - Multiple low power modes ZFP{EINFEE
IEEE-754 HW floating point unit without SW overhead - Internal oscillators e.g. 48MHz 1.3% NERRSS R IR

|EEE-754RERMEZRIEERIT , TTRGFH

Harvard architecture accelerates data handling

I52RY |, IRESEUEIERE

16 bit instruction set (THUMB 2) — ~31% reduced memory usage

Best in class STOP current: 25-40uA (device depended)
STOPEI, FHYEEIR : 25-40f%&

16 EHESE ( Thumb-2 ) ERDTF31%HIAE [ CANFD, Safety, Security /

Combined D/I cache for direct execution W&/ CANFD.IIgER<L . IN&F5|&

BERIEIRAES EFRTEEFR

Concurrent, low latency bus accesses over crossbar - CAN with Flexible Datarate (FD) option according to ISO/CD 11898-1
I 22 X FF R SCHY AT RERY /S R [R5 1) FFE1SO/CD 11898-1RYCAN-FD

Parallel DMA operation - HW motor control support (BLDC/PMSM)

DMAFHTHRME SHFEENEHIEMAHEIR ( BLDC/PMSM )

Dedicated FlexNVM to support read while write - 1S026262 compliance (ASIL-B) 515026262 ASIL-BiZit
ZEFlexNVM |, XERAIEIAE - Communication protocol emulation module (FlexIO)

100Mbit/s Ethernet 100Mbit/sLLA R TR SRR ( FlexIO )

|IEEE 1588 Time Stamping sz #FIEEE 15881r/ERT[AEL - HW security engine (SHE+ compliant) f8{41%55 |22 ( £F&SHE+HIE )

Ny SECURE CONNECTIONS
8 EXTERNAL USE 4\ FOR A SMARTER WORLD



S32K144 Block Diagram / S32K 144ZR{4tEE]

High performance / &1%gE
- ARM Cortex M4F up to 112MHz w FPU

ARM Cortex M4F , R #5112MHz , EEBEEFSIGEETT ARM

eDMA from 57xxx family

MCU Core
Debug and Memories
JTAG Digital
Components

- = e \V Anal
MMPC57xxx 25 tEHeDMATELR SI(:W z;j)(l\:/ngzs)c Cores ar o w | H;- \,'
Software Friendly Architecture / IRUFRIER{EFF 2544 (8MHz 3%) eoosewes. N0 < | g3
High RAM to Flash ratio &RAM/Flashtl# Fast R/C OSC 4 KB I/D-Cache 7
- Independent CPU and peripheral clocking CPU K /MEH IR 7 AT5hEL & )
. 48MHz 1% IRC FEIRCIES5E (128K e 1034

Crossbar Switch with

Registers maintained in all modes FrELFHET, FEFes N EIREF

. . PLL Clk Mul
- Programmable trlggers for ADC - no SW delay counters or extra interrupts -

O ECERIADCHLA — TSR EGEIR SRS T sce | LvD _ prOM
Functlonal safety | NEERS =g P
1SO26262 support for ASIL B or higher 373515026262 ASIL-BELFE 51%11 =
- Memory Protection Unit, ECC on Flash/Dataflash and RAM e

RFRIFETT , SZHfFlash , DataFlashfIRAMEYECCHRES
+ Independent internal OSC for Watchdog

FFE! MMM ERIRIOSC 5 A . - >
- Diversity between ADC and ACMP, SPI/SCI and FlexIO 2 EEEEE o E
TSN ( ADCFIACMP , SPI. SCIFFlexIO ) o B B B BN B s =
Core self test libraries NiZE 10 % = E & o
Scalable LVD protection, CRC {KFE/E{#P , CRCIZIG
Operating Characteristics Packages & 10
Low power / ﬁEI)J% + Voltage range: 2.7V to 5.5V * Open-drain for 3.3 V and hi-drive pins

S P
Low leakage technology fRIBFRIA « Temperature (ambient): -40°C to +125°C  « Powered ESD protection

Multiple VLP modes and IRC combos ZFf{EIiEEFIIRCAHAS 5= . .
- Wake-up on analog thresholds 1&)[5{&) \ 1 fE legjllgll;ages. 100 BGA, 64 LQFP, 100

Security / 7JI]&: N( SECURE CONNECTIONS
HESHENLE ) FOR A SMARTER WORLD
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ASIL-B Functional Safety / jEASIL-BAIIgEZ 21571t ‘3§:‘§§§ERE"

by NXP

- Power supplies F2jE{HEE

) L NIZEGFEF | svAnaogue MCU Core  [RSTIEIN
= Clocks generation i ~4-28 EAER Components | coma
« Core platform (core, DMA, cache ...) NiZZE%: B B

= Busses — XBAR NEREELRLLE ST A shiais
« Memories — NVM, SRAM N1ZZ %t

Cortex M4F
112 MHz 16ch
FPU, DSP, MPU, eDMA
4 KB I/D-Cache

security
- B

= |ISO 26262 development process
1ISO 26262iZiHiRiE B s

/7250 n s o EEPROM
Up To

I SRAM / FLASH
ECCi%3a

EWM

Peripheral
Bridge

B -

= FMEDA S3iiEz S22 it
. Safety manual ?@%Eﬂﬂ' Communications / /O System
= Technical support 787 F

Flex 10

I

q')‘:
Em
kS
QL -
L O
< @
<

3x Flex CAN
1 with FD
3x UART/LIN

= S32K core self-test SW S32KNZ BG4

A CRCHES
PT lib SMEACEE ——

SECURE CONNECTIONS
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S32K Security — CSEc / CSEc R 2 NzztEtR

- Supports all Global OEM Requirements for End Node Security
SRS ERRE SIS MR R N

A%":’q._ TPIU -— mmm“:w PIT =

Supports >SHE functionality et o e e
BT SHER 2MEZRERER oo g
- Secure key storage ‘g ?’

tn : iy L FLASHF &R FECSEC

P % EEAAFashE
- AES-128 encryption/decryption

e s CSE
AES-128/IZE/MREZRIE TP

- AES-128 Cypher-based Message Authentication Code (CMAC)
calculation and authentication

HTAES-128INZEEZHYEEIAUER ( CMAC ) BILHEFIIAIE
- True and Pseudo random number generation
EPEEFI BB &0~ a7

- User configurable Secure Boot Mode (Sequential, Strict, or
Parallel Boot)

AFAEENRZERIEN (IWFED , F&E , FTEE )

Ny SECURE CONNECTIONS
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S32K Security — Use Case / S32K Z2 NNz {E 251

In-Vehicle Security ZERZ 2
Immobilizer / Component Protection - Detection of replacement or modification
BREs/ZEBHRIP — 1N SRR L
- Mileage Protection - Disabling manipulation
ERERIP - B EX
- Secure Boot and Chain of Trust - Verification of authenticity and integrity of application software
L2 FhfEEE - EERRAIERIN AR EIALE
- Secure Communication - Protection of the network from unauthorized access
ZEHB(E - BHLEFERMBEZARZAIE
DRM - Renault Zoe use DRM in batteries
- EFHIRIVETE ( DRM ) - EBiEZoe ERE it {EFIDRM
Connected Vehicle Security ZEix%Z 2
Android application download

RENATH

DRM for content download/streaming
DRMA IR FE/EUER

Remote ECU firmware update

ECURBIHTIZEEHT

Black-box for due government or insurance

BRFRICRIERRT SECURE CONNECTIONS
x FOR A SMARTER WORLD
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S32K — FlexlO Peripheral Capabilities / 3 BI/OYM&E

Flexible input and output peripheral (FlexIO) 3

RSB HIMK

- Programmable logic for complex output waveform generation

A e EHYSE R IR Ak aR

- Emulation of standard communication interfaces

BEtE R SR (SR
« UART, SPI, I12C, I2S, LCD RGB, PWM, SENT, etc.

-Low CPU overhead
CPURIZFFE1E
- DMA support

2 FDMA
- SDK based drivers available

BT SDKEEIREIE AT

13 EXTERNAL USE
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FlexlO — Block Diagram / Flex|OfREREE]

- FlexIO main components
FlexlOFEE£5
- Shifters #2{1/25x4
- Timers EHT28x4

- Muxing interfaces Z %= 1] ( 8xPin)

- FlexIO: I/0O Operation
N R E

- Each timer and shifter can be configured to

use any FlexIO pin as

BT XS ERT eI\ E5HIR(E |, B
FlexXOEIBCE kLA PRI

= Input 41\

« Output data Z¢#EHIH

« Output enable (Open Drain) i {EEE ( FF )

- Bidirectional output ¥ [@%1H

14 EXTERNAL USE

FE=

FXIO_Dn

SHIFTBUFO

----------

SHIFTERO

SHIFTBUFi

----------

External Triggers

TIMERI

Jl*

FXI0_Dn
out/outen

SECURE CONNECTIONS
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S32 DESIGN STUDIO
INTRODUCTION

S32DSHAEWIG A




S32 Design Studio — XIS EFEMIZHIZRRISE R ZIAIR

NXP Software Integrated into the tool as
part of shipping package. When customer
creates a new project he can include NXP
software as part of project creation, no
more user needing to search for and
integrate NXP software. hL{

NXP SR DB S32DSTFR TR | P8R TIZA ST
REAVRHE , THRIIINFNEK.

Automotive Math And Motor Control Libraries

SF R AR 2

 Libraries included automatically

FEXHBEEEETRET

» User just needs to drag functions into source files to utilize
FAP R RSk =CININEE
Software SDK functions available in the environment
FRINEHREE R4 SDK
» Bare Metal Drivers available directly in tool for ease of use
SEAIERENK] , B

« Drag and drop into source to utilize

I ERIEGSCINTHRE
R U “r SECURE CONNECTIONS
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EERENXPER(GE

SDK
AMMCLIB

ERNXPHATER

RERER

FreeMASTER
MCAT
Boot Loader




S32DS - How to create a project / H{AFE TS

- Create a new S32DS Project
HiES32DS T FE

| €fC++ - demo/Sources/main.c - 532 Desi

gn Studio for ARM

File | Edit Source Refactor Mavigate

Search Project Run

Processor Expert  Window Help

Mew

Alt+Shift+MN »

2| Mew S32DS Project

Open File...

7| NewS32DS Project 0 e

| Mew 53205 Project from...

New 532D5 Project for 532K144
Select required cores and parameters for them,
Project Name hands-on
Core Cortex-M4F
Library [EWL =
VO Support [No/O -

|

FPU Support | Teolchain Default ~|
Language [C .]
SDKs 532K144_SDK_gecc El
Debugger [PE Micro GDB server v]

17 EXTERNAL USE

" New S32DS Project W

New 532DS Project
Create New 532D Praject

Use default location

Location: [ CAU:

DS.ARM_FAE_Tr

Browse.

I 32D project | Libray project

Project Type::
Processor
4 (= Family S32K1x0c
H s3244
4 = Family MACSTD5xx
H MACSTDS4H
4 (= Family $32V
¥ 532v234 Cortex-M4
532234 Cortex-AS3
4 (= Family KEA
SKEAZ64 (48 Mhz)
H SKEAZ128 (48 Mha)
 SKEAZNIG (40 Mhz)
¥ SKEAZNZ2 (40 Mha)
B SKEAZNG4 (40 Mhz)
¥ SKEAZN (48 Mhz)

ToolChain Selection:

Core Kind Name

| Mg Cortex-M4F

ToolChain
Standard 53205 toelchain for ARM -

Description

GCC toelchain is selected

® oo e Frn
I
= Select SDK [ =
MName Version Description Status Add...
7] S32K14x AMMCLIE_.. 116 Autemotive Math and Moter Control Library Set for 5. Contributed SDK Edit/Show info
] FreeMaster 532 200 FreePASTER Serial Communication Driver for $32w¢ Contributed SDK
532K144 SDK gcc 0.8.2 532K144 EAR SDK for GCC Contributed SDK Remove
I s —
532K144_SDK _gece 100 532K144 RTM SDK for GCC Contributed SDK Tt

"

SECURE CONNECTIONS
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S32 Design Studio

18

File Edit Source Refactor MNavigate Search Project

Run Processor Expert Window Help

SrHEe B R E NS E S E G E O TR @S S S E 0L e Quick Access | i | (BTG

m

[ 2 Project_Settings/Startup_Code
b 2 SDK
4 2 Sources
b | [g] main.c|
2 include
[» = Documentation

& | [ Project Explorer 3 [=] <;==(>| « — = 0 [£] *main.c &2 = 8 { 5= outl... 32 SDK 2 Mak.. [E] Tas =g &
% 4 £§FirstProject: Debug B @ ** Filename : main.c[] - PEERY ok ~ S
&> [ Includes | _ =4 "
! ** @file main.c i Cpuh
> 2 Generated_Code - 5 pin_muxh

** {version 01.68
** @brief ®" exit_code: volatile int

e Main module. E @ main(void) : int
** This module contains user's applicaticn code.
xy

o
**  (@addtogroup main_module main medule decumentation
@

*f

/* MODULE main */

[» [= Project_Settings I*n E
% ProcessorExpert.pe E > ~]
5. Components - FirstProject &3 = B

SR T
[+ = Generator_Configurations
b= 0Ss
4 = Processors
43 Cpu:S32K144_100
4 [ Components
1> U pin_mucPinSettings

sRIReessALExpertHsx=

L = Pulling it Al Together

volatile int exit_code = @;

/* User includes (#include below this line is not maintained by Processor Expert) */ . .
HENER
\brief The main function for the project. -
\details The startup initialization sequence is the fcllc‘.x'in&{#éﬁiﬁgi& ( Outllne/SDK Explorer )
] ¥
Problems Tasks [E Console Properties EN:| | #HE~-C-= 8

WProcessor Expert

Oct 11, 2816 4:87:38 PM Starting Processor Expert service -
System directory = C:\Freescale\532_ARM vl1.2\eclipse\ProcessorExpert

Internal cache directory = C:\ProgramData\Processor Expert\PECache\68b7ebld

Processor Expert license file = not used (no license file)

Oct 11, 20816 4:87:39 PM Successfully started Processor Expert service

org.eclipse.core.runtime.CoreException: Attempted to beginRule: R/, does not match outer scope rule: MultiRule[P/FirstProject,com.processore
FirstPreoject: Oct 11, 2816 4:28:@3 PM Code generation started.

FirstProject: Code generation time was 4682 ms.

FirstProject: project was successfully generated.

< 1

Error/Warning(ZSE8. , 488

EXTERNAL USE
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S32DS - Graphical configuration environment / aJil{LECEIA S

19

(7| €/C++ - 532 Design Studic for ARM  e— 0 -

C-ERE ®-&-&

File Edit Source Refactor Navigate Search Project Run  Processor Expert Window Help

7 Project Explorer 52 &le =0
4 f:"? 532K144_5DK_Lab_Clocks: Debug
& 4% Binaries
b ) Includes
> 3 Generated_Code
> [ Project_Settings/Startup_Code
(2 SDK
4 2 Sources
¢ [ main.c
(2 include
b (= Debug
> (= Documentation
| (= Project_Settings
Sy ProcessorExpert.pe
3 E’_P? 532K144_5DK_Lab_GPIOs: Debug
& [ 532K144_SDK_Lab_Interrupts: Debug

5. Components - 532K144 SDK_Lab_Clocks 52 = O
Ha -

1+ (= Generator_Configurations
p = 0Ss
4 [ Processors
&P Cpu:S32K144_100
4 (= Components
& U5 pin_muxPinSettings
B clockManl:fsl_clock_manager

15 pin_muscPinSettings

- (= % |
I N N =W T R [ S Quick Access | 5 | R SDK default 4 Debug [T C/CRT )Y Processor Expert
¢ mainc %Y Component Inspector - pin_mux 52 %3 Components Library Advanced | ¥ ¢ = ¥ = B 0% Outline 3 [ SDKEx. (& MakeTa. [] Tasklist = B
5 =
Routin, Functional Properties | Methods | Settings “
? s ] 1 91 An outline is not available.
View Mode Options Generate Report
@ Collapsed (T Pins || Show Only Configurable Signals HTML Report
apc| can| cwp| ewm|sriedo| FTM| GRo| JTAG) mLPRC|® LPSPI| LPTMR B LPUART - Platform | PowerAndGround ® RTC| = swb|= TRGMUK|
T . . . - 1
The group contains selection of the pin routing for peripheral type LPI2ZC
Signals [ B g for peripherel o | Selected Pin/Signal Name
a CANO
Receiver Input N pin routed Tnput
Transmitter Output No pin routed Qutput
a CAN1
Receiver Input Neo pin routed Tnput
Transmitter Output No pin routed Output
4 CAN2
Receiver Input No pin routed Input
Transmitter Qutput No pin routed Qutput
#) Problems (£ Tasks |E] Cansole 53 | [ Properties 3B EE-&#rE-r=0
CDT Build Console [532K144_SDK_Lab_Clocks]
Finished building: ../Generated_Code/clockManl.c -
Finished building: ../Generated_Code/pin_mux.c
Building target: $32K144 SODK_Lab_Clocks.elf
Executing target #16 $32K144 SDK_Lab_Clocks.elf
Invoking: Standard 53205 C Linker
arm-none-eabi-gee -o "$32K144_SOK_Lab_Clocks.elf” "@532K144_SDK_Lab_Clocks.args”
Finished building target: 532K144_SDK_Lab_Clocks.elf
16:01:89 Build Finished (took Bs.789ms) Updates Available x|
Updates are available for your software,
« n Click to review and install updates.
Set up Reminder options
p,

EXTERNAL USE
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S32DS - Graphical configuration environment / aJil{LECEIA S

20

C/C++ - 532 Design Studio for ARM

R B x

{3 Project Explorer &3 =

4 5 532K144_SDK_Lab_Clocks
T;-E' Binaries
mill Includes
2 Generated_Code
2 Project_Settings/Startup_Code
2 SDK
4 2 Sources
.| main.c
= include
+ Debug
Documentation
Project_Settings
% ProcessorExpert.pe
(2% 532K144_SDK_Lab_GPIOs
=5 532K144_SDK_Lab_Interrupts

5. Components - 532K144_SDK_Lab_Clocks &3 -

SR
Generator_Configurations
05s
4 Processors
@ Cpu:S32K144 100
4 Components

i pin_mux:PinSettings
@ clockManl:fsl_clock_manager

i pin_muxPinSettings

N

8

=

i AR CR AN R P EE S PR, e Quick Access
Le| main.c % Component Inspector - pin_muzx &5 % Components Library dvanced j [ == =

Routing *._ Functicnal Propemeq Methodq Settingq

View Mode Options
Collapsed

Pins  [7]Show Only Configurable Signals

Generate Report

HTML Report

ADC| CAN CMP| EWM| FLEXIQ| FI'M| GPID| JTAG|ILPIZC‘ILPSPI| LPTMR‘ILPUART| Platform| PcvwerAndGround‘lRTC| SWD|ITRGMUX|

Signals
a4 CANO
Receiver Input
Transmitter Output
a CAN1
Receiver Input
Transmitter Qutput
a CANZ2
Receiver Input
Transmitter Qutput

Ne pin routed
No pin routed

Ne pin routed
Ne pin routed

No pin routed
No pin routed

[ The group contains selection of the pin routing for peripheral type LPI2C ‘]
T £l

Selected Pin/Signal Name

Input
Output

Input
Qutput

Input
Output

Pins configuration
EHECE

B Console 2
CDT Build Conscle [S32K144_SDK_Lab_Clocks]
Finished building: ../Generated_Code/clockManl.c

Finished building: ../Generated_Code/pin_mux.c
Building target: 532K144 SDK_Lab_Clocks.elf
Executing target #16 532K144_SDK_Lab_Clocks.elf
Invoking: Standard 532DS C Linker

arm-none-eabi-gcc -o "S32K144_SDK_Lab_Clocks.elf” "[@532K144 SDK_Lab_Clocks.args™
Finished building target: S32K144_SDK_Lab Clocks.elf

16:@1:89 Build Finished (tock 8s.789ms)

o @ =

FZ| SDK_default 4§ Debug [Hg C/Cr+ % Processor Expert

EE Outline 52

An outline is not available.

£

= 0

-

Updates Available ®

Updates are available for your software.
Click to review and install updates.

Set up

NONS

/ORLD



S32DS - Graphical configuration environment / aJil{LECEIA S
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C/C++ - 532 Design Studio for ARM

F& Edit Scurce Refactor Mavigate Search Project Run  ProcessorExpert Window Help

- J'('?\,'m: ® e - AR C B ML R SR R Ne= - - Luick Acc
Praject Explorer = main.c % Component Inspector - pin_muzx % Components Library 53 F v=0
c 4 5
o SSZI;::::EEEJK_LEE_CICEIE. Alphabetical “._Categories| Processors | Board Conﬂgurationq
. IGnEcr:L;T"aEtEec\_CCCIE T | | [AH repositories V] [Apphcabla to project  «
o CJ_E[t-SEmn[ s/Startup_Code Component Component Repository Description | il
. ésrl'cez ﬁ fsl_adc S32K144 SDKO1 532 5DK Peripheral Driver for Analog-to-Digital Converter (ADC)
3 main.c m fsl_adc_hal 532K144_SDK01 532 SDK HAL for Analog-to-Digital Converter (ADC HAL)
include @ fsl_clock_manager 532K144_SDKO1 532 SDK Peripheral Driver for Clock Manager (clock_manager)
Debug 3 fsl_cmp 532K144_SDKO1 532 SDK Peripheral Driver for Comparator (cmp)
Documentation m fsl_cmp_hal 532K144_SDKO1 532 5DK HAL for Comparator (cmp)
Project Settings E_CI] fsl_cre S32K144 SDKO1 532 5DK Peripheral Driver for Cyclic Redundancy Check (CRC)
,’% Prccr::; Expert.pe m fsl_cre_hal 532K144_SDK01 532 SDK HAL for Cyclic Redundancy Check (CRC HAL) =
5 532K144 SDK Lab. GPIOS m fzl_dmamuix_hal 532K144_SDKO1 532 SDK HAL for Direct Memory Access Multiplexer (dmamux)
:,.D 532K144_SDK_Lah_IntEHupt5 & fsl_edma 532K144_SDKO1 532 SDK Peripheral Driver for Enhanced Direct Memery Access controller ...
) -7 m fel_edma_hal 532K144_SDKO1 532 5DK HAL for Enhanced Direct Memory Access controller(edma)
% fsl_flash S32K144 SDKO1 532 5DK Peripheral Driver for Flash Memory (FLASH)
@ fsl_flexcan 532K144_SDK01 532 5DK Peripheral Driver for Flexible Controller Area Metwork (FlexCAN)
m fzl_flexcan_hal 532K144_SDKO1 532 SDK HAL for Flexible Controller Area Network (FlexCAN HAL)
) fsl_flexio_hal 532K144_SDK01 532 SDK HAL for Flexible /O (flexio) Lo
Ej fel_flexio_i2c 532K144_SDKO1 532 5DK Peripheral Driver for Inter-Integrated Circuit over Flexible I/O (Fl...
@ fsl_flexio_spi S32K144 SDKO1 532 5DK Peripheral Driver for Serial Peripheral Interface over Flexible I/O (...
@] fsl_ftm 532K144_SDK01 532 5DK Peripheral Driver for FlexTimer Medule (FTM)
A fs_ftm_hal 532K144_SDK01 532 SDK HAL for FlexTimer Module (FTM HAL)
m fsl_gpio_hal 532K144_SDKO1 532 SDK HAL for General-Purpose Input/Output (GPIO HAL)
5. Components - 532K144_SDK_Lab_Clocks ﬂ fel_interrupt_manager 532K144_SDKO1 532 5DK Peripheral Driver for Interrupt Manager (Interrupt_manager)
= B @ fsl_lin S32K144 SDKO1 532 5DK Peripheral Driver for Local Interconnect Metwork (LIN)
Generator_Configurations @ fsl_lpi2e 532K144_SDK01 532 5DK Peripheral Driver for Low Power Inter-Integrated Circuit (LPI2C) .
05 - m fsl_lpi2c_hal 532K144_SDKO1 532 SDK HAL for Low Power Inter-Integrated Cir T@m t I b
. Processore &3 fsl_Ipit 532K144_SDKO1 532 SDK Peripheral Driver for Low Power Interrup) p O n e n S I ra ry
@ Cows32K144 100 m fsl_lpit_hal 532K144_SDKO1 532 SDK HAL for Low Power Interrupt Timer Medule (LPIT HAL)
- @ fsl_lpspi S32K144 SDKO1 532 5DK Peripheral Driver for Low Power Serial Peripheral Interface (LPSPI) = ——
| 4 & Components M@ *sL_ipspi_hal 532K144_SDKOL 532 SDK HAL for Low Power Serial Peripheral Interface (LPSPL HAL) @E' ALB{ ! | lE i
| i pin_mux:PinSettings 4 E n
£ clockMant:fsl_clock_manages Filter on for 532K144_100 (S32K144_SDK_Lab_Clocks) !

&) Console

CDT Build Conscle [S32K144_SDK_Lab_Clocks]
Finished building: ../Generated_Code/clockManl.c

Finished building: ../Generated_Code/pin_mux.c

Building target: 532K144 SDK_Lab_Clocks.elf

Executing target #16 532K144_SDK_Lab_Clocks.elf

Invoking: Standard 532DS C Linker

arm-none-eabi-gcc -o "S32K144_SDK_Lab_Clocks.elf” "[@532K144 SDK_Lab_Clocks.args™
Finished building target: S32K144_SDK_Lab Clocks.elf

16:@1:89 Build Finished (tock 8s.789ms)

5% Outline

An outline is not available.

t] SDK_default 3 Debug

[ - [

C/C++ |»‘»§ Processor Expert |

Updates Available ®

Updates are available for your software.
Click to review and install updates.

Set up

[NONS

//ORLD




S32DS - Graphical configuration environment / EJ{l{tEe BIA S

22

C/C++ - 532 Design Studio for ARM

=R

oS- B w

5 Project Explorer £7 0 S =0
4 |5 532K144 SDK_Lab Clocks

& Binaries

nitl Includes

2 Generated_Code

£} Project_Settings/Startup_Code
SDK

4 2 Sources

|| main.c

include

Debug

Documentation
Project_Settings

% ProcessorExpert.pe
532K144 SDK_Lab_GPIOs
532K144_SDK_Lab_Interrupts

W

@~ H -0 "%-Q-B0 4+

& =
% Component Inspector - pin_mux %
Routing . Functional Properties | Methods | Settings

View Mode
@ Collapsed Pins

Options
Show Only Configurable Signals

ADC| CAN| CMP| EWM|" FLEXIO| FTM| GPIO
Signals
a CAND
Receiver Input
Transmitter Qutput
4 CAN1

Receiver Input

Transmitter Qutput
a CAN2

Receiver Input

Transmitter Qutput

%5 Components - 532K144_SDK_Lab_Clocks &3

= @] -

> (= Generator_Cenfigurations
I (= 0Ss
4 (= Processors
» 4 Cpu:S32K144_100
4 [ Components
[ @ pin_muxPinSettings
[3 E clockManl:fsl_clock_manager

& Console &2

CDT Build Console [S32K144_SDK_Lab_Clocks]
Finished building: ../Generated_Code/clockManl.c

Finished building: ../Generated_Code/pin_mux.c
Building target: 532K144 SDK_Lab_Clocks.elf

Executing target #16 532K144_SDK_Lab_Clocks.elf
In Standard 53205 C Linker
ari

=4 52 4 — 4 [5; g SDK_default 7'{:’}Drzbug %ProceszorExpert
[:]Aclvamcetl - = =0 EE Qutline &3 = 0
=
An outline is not available.
Generate Report
HTML Report
JTAG W LPI2C| W LPSPI) © LPTMR.| M LPUART | Platform | © PowerAndGround | M RTC|© SWD | B TRGMUX

The group contains selection of the pin routing for peripheral type LPI2C }

e T

Selected Pin/Signal Mame

No pin routed
No pin routed

No pin routed
No pin routed

No pin routed
No pin routed

"' "@532K144 SDK_Lab Clocks.args”™

‘Components:

PR R TARAYERE

Updates Available =

Updates are available for your software.

?ﬂ pin_mucPinSettings

g—

Click to review and install updates.

P Set up Reminder optiens

TIONS
VORLD




S32DS - Graphical configuration environment / aJil{LECEIA S

C/C++ - 532 Design Studio for ARM

A B R L

15 Project Explorer -
5 532K144_SDK_Lab_Clocks
5 532K144_SDK_Lab_GPIOs
5 532K144_SDK_Lab_Interrupts

=, Compenents - 532K144_5DK_Lab_Clocks

SN T
Generator_Configurations
05s
4 Processors
i Cpu:S32K144 100
4 Components

'iF pin_mux:PinSettings
FQJ clockManl:fsl_clock_manager
f@j lpuartl:fsl_lpuart

23 @ Ip_uarﬂ:le_lpuart

[

[ AR ECRAIE -SSP R B2 ] -
.g| main.c % Component Inspecter - lpuartl &2 % Compenents Library c| lpuartl.c
Properties Methods] Events)
Compenent name  lpuartl
Device LPUARTO -
Component version  532K144_SDK01
Configurations ~._Shared components | Inherited compon ms]
State structure name  |puartl_State
Configurations list | | 1
# Configuration Mame Type Read only cenfiguration Parity mode  Stop bits Bits per char
0 Ipuartl _InitConfigd  Ipuart_user_config_t Disabled 1 8
>
C ti tor
—t A
—
H =
[
=) Console

Processor Expert
Sep 28, 2816 7:31:15 PM
System directory =

Starting Processor Expert service
reescale\532_ARM_v1.2_clean\eclipse\ProcessorExpert
Internal cache directory = C:\ProgramData\Processor Expert\PECache\ef2ag@e7
Processor Expert license file = not used (no license file)

Sep 28, 20816 7:31:16 PM Successfully started Processor Expert service
GroupItem.loadItem: Null item - ignored symbol:null

= | &

Fg SDK_default 45 Debug z C/C++ |% Processor Expert

o .
o= Outline

An outline is not available,

Updates Available b4

Updates are available for your software.
Click to review and install updates.

=




SBZDS Graphlcal configuration environment / RI#{LECEIFIR

C.r‘C + - $32K144 SDK_Lab_Clocks/Generated CGdEpruarﬂ c-532 Deslgn Studio for ARM

- cg o & - AGRACR A R B NE, =g -C] B (W v 5. - Quick Access [ | O SDK default 45 Debug [T C/C++ |y Processor Expert

[ Project Explorer 2 % | @ T 7 B [d mainc %y Component Inspector - puartl £y Components Library [ lpuartl.c 2 = D_ Qutlinegi%

a 9532K144_SDK_|.§|)_C|0(|:§: Debug @ ** This component module is generated by Processor Expert. Do not modify it.|| O el le Fatlol l
1+ 4 Binaries s/
** @file lpuartl.c

[+ [l Includes .
B ** [version @l.ee

. rtl ngConfigh
4 2 Generated_Code #* @brief argfl_Se
[ clockManl.c —
 [B clockManl.h >
b g Cpuc
» [ Cpuh A rtl _module lpuartl module documentation

L lpuartl.c / -

[0 lpuartl.h
boLg pin_muxc /* MODULE lpuartl. */
B pin_muxh

I+ [ Project_Settings/Startup_Code —finclude “louaril.h WE \ Q *A 1
b 5 SDK /*! lpuartl configuration structure */ / ’n

4 (5 Sources const lpuart_user_config t lpuartl_InitConfige = {

i |g mainc .baudRate = s@eU,
@ include .parityMode = LPUART PARITY DISABLED,
» (= Debug .stopBitCount = LPUART_ONE_STOP_BIT, E
> B> Documentation .bitCountPerChar = LPUART 8 BITS PER CHAR,
1
I (= Project_Settings ’
% ProcessorExpert.pe
|+ i 532K144_SDK_Lab_GPIOs: Debug /*! Driver state structure */
I 5} 532K144_5DK_Lab_Interrupts: Debug lpuart_state_t lpuartl State;
7T END Ipuartl. */
S /*!
tz. Components - 532K144_SDK_lab_Clocks 52 = O > @
*/
= B Cl
Generator_Configurations =
05s -
. Prc’cr:’-’-c:r"- = This file was created by Processor Expert 18.1 [85.21]

P Cpu:s32K144_100

S Ao e kBl E S L |
FMMMMh‘

& Console &2 I:I A & = BE-Sir=0

CDT Build Console [532K144_SDK_Lab_Clocks]

Finished building: ../Generated_Code/clockManl.c -
L] = de/pin_mux.c 1

Kva 1

n locks.elf

ab_Clocks.elf

Invoking: Standard 53205 C Linker

arm-none-gabi-goc -0 "S32K144 SDK_Lab_Clocks.elf” “@532K144 SDK_Lab Clocks.args"

Finished building target: 532K144 SDK_Lab_Clocks.elf

16:01:09 Build Finished (took 8s.789ms) Updates Available *

Updates are available for your software.

< Click to review and install updates, O N S
Setu
24 Writable Smart Insert 2:1 \ ’ R LD
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S32 Design Studio — Deploying the Application / Eg & RET

- Initialize components

RFE RIS E £ R E LI

Clock Initialization and Configuration

Pin Initialization

LPUART Initialization

While (1) { ...}

25 EXTERNAL USE

[ main.c 22

/* Write your code here */
/* For example: for(;;) { } */

/* Initialize and configure clocks
* -  see clock manager component for details
*/
CLOCK_5¥5 Init(g clockManConfigsArr, F5L_CLOCK _MANAGER_COMFIG_CNT,
g_clockManCallbacksArr, FSL_CLOCK MANAGER_CALLBACK CNT);
CLOCK_SYS UpdateConfiguration({@U, CLOCK MANAGER POLICY FORCIBLE);

/* Initialize pins

* -  See PinSettings component for more info

*/

Pins DRV _Init(MUM_OF CONFIGURED PINS, g pin mux_InitConfTighrr);

/* Initialize LPUART instance */

LPUART DRV _Init(FSL_LPUART1, &lpuartl State, &lpuartl_InitConfigh);

/* Send a welcome message */

LPUART DRV SendData(FSL_LPUART1, (uint8 t *)welcomeMsg, strlen(welcomeMsg));
/* Wait for transmission to be complete */

while(LPUART_DRV_GetTransmitStatus(FSL_LPUART1, NULL) != LPUART_STAT_SUCCESS)j

/* Infinite loop:

* - Receiwve data from user
* - Echo the received data back
*/
while (1)
1

/* Get the received data */
while(strReceived == false)




S32DS - Graphical configuration

environment / AJi{LEe BN IS

26

C/C++ - 532K144_SDK_Lab_Clocks/Generated_Code/lpuartl.c - 532 Design Studio for ARM = 3
b = ® &~ LR C R R Rl IR F g 8 7 Tl [ SDK_default 4% Debug |Fg C/C++ ]’% Processor Expert
1 Project Explorer &3 = ¢ lpuartl.c &2 = 8 En- Qutline 2 = B8
c . Do not modif
4 (7% 532K144_SDK _Lab Clocks Do dify i . SR e % T
# Binaries = lpuartlh
nl Includes @ © lpuartl_InitConfigd
Generated_Code ® lpuart State
.e] clockManl.c
lh| clockManl.h
¢ Cpu.c
th] Cpu.h
le] lpuartl.c
A lpuartl.h
L] pin_mux.c
h| pin_muxh
Project_Settings/Startup_Code
SDK 1 ctructure *
4 [ Sources const lpuart_user_config_t lpuartl_InitConfigh = {
[€] main.c .baudRate = 688U,
include .parityMode = LPUART_PARITY_DISABLED,
Debug .stopBitCount RT_ONE_STOP_BIT,
.bitCountPerChar = LPUART & BITS PER CHAR,
Documentation
H
Project_Settings
£y ProcessorExpert.pe
(25 532K144 SDK_Lab_GPIOs structure *
5 532K144_SDK_Lab_Interrupts lpuartl_State;
u5. Components - 532K144_5DK_Lab_Clocks &2 = 4
SN - T
Generator_Configurations
0Ss
a Proc
P Cpu:S32K144_100
4 (= Companents
! pin_muePinSettings
& clockManl:fs|_clock_manager -
] Ipuartlifsl_lpuart
# Problems | Tasks B Console 53 Properties & ﬁ}‘ HE=-BImtB-m~-=0
CDT Build Console [S32K144_SDK_Lab_Clocks]
Finished building: ../Generated_Code/clockManl.c -
Finished building: ../Generated_Code/pin_mux.c
Building target: S32K144_SDK_lab_Clocks.elf
Executing target #16 S32K144 SDK_Lab_Clocks.elf
Invoking: Standard 532D5 C Linker
arm-none-eabi-gec -o "532K144 SDK_Lab_Clocks.elf” "@532K144 _SDK_Lab_Clocks.args”
Finished building target: S32K144_SDK_Lab_Clocks.elf
16:01:89 Build Finished (took Bs.789ms) Updates Available ® ‘
Updates are available for your software.
| ‘ Click to review and install updates.
« [ .
" ]
Writable Smart Insert 231l
e i I I I I I I v v |

EXTERNAL USE

SECURE CONNECTIONS
FOR A SMARTER WORLD



S32DS - OpenSDA Debug Configuration / OpenSDAR Bt &

- To Debug your project with OpenSDA, it is
necessary to select the OpenSDA in the Debug
Configuration. e e T

EFHOpenSDAVEII TR , FEAVFTECESRE T 0t s e s e e

[ Project Explorer 83 Bg|le =0 5 Debug As » -

\ 2
#E O e n S D/ \ a |5 532K144 EVE [E] Debug Configurations... e N
:|: > ) Includes » Organize Favorites... m

4_100
> (£ Project Settings Compilers: GNU € Compiler
4 (2 include * IAR ANSI C/C++ Compiler for ARM

» B core_cmd_simd.h

- Select your project, and click on debug = 15 ppm e

> B core_eminstrh

- - > [B] derivative.h = Abstract:
> B Platform Typesh - Peripheral Access Layer for S32K144
> [B] S32K144.h -
» B startuph | Copyright (c) 1997 - 2015 Freescale Semiconductor, Inc.

» [ system_S32K144.n ALl rights reserved.

N 2 = . . 2= b £ src *  Redistribution and use in source and binary forms, with or without modification,
S \\ 13 532K144_EVE_FledO . are permitted provided that the following conditions are met:
I :l: E 'E 3 $32K144_Flash o
I 7\ 2\ (3 $32K144,FledO “= o Redistributions of source code must retain the above copyright notice, this list

& soxu e - of conditions and the following disclaimer.
3 532K144_FROM Redistributions in binary form must reproduce the shove copyright notice, this
[ $32K144_FTM o list of conditions and the following disclaimer in the documentation and/or
[ $32K144_GPIOs - other materials provided with the distribution.

[ $32K144_hello_project . . . . . . .
o Neither the name of Freescale Semiconductor, Inc. nor the names of its
L3 532K144_Low_Power E ibutors may be used to endorse or promote products derived from this

E * com
5 ,% b . software without specific prior written permission.

o

DED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “"AS IS" AND

THIS SOFTWARE IS PROV:

5. Components - 532KI44_EVB 57 =2 =0 z v 2 R R
ANY EXP S OR IMPLIED WARRANT: » INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANT OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE Al
DISCLATI . IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTCRS B
ANY DIRECT, INDIRECT, INCIDENTAL, LARY, OR CONSEQ!
(INCLUDING, BUT NOT 1. TO, PROCUR OF SUBSTITUTE GOODS
DATA, OR PROFITS; OR BUSTI S INTERRUPTION) HOW
LIABILITY, WHETHI IN CONTRACT, STRICT LIABILITY, OR TORT
NCLUDING NEGLIGENCE OR OTH SE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
7l v
20 Problems 12 Console O] P £ C Hc ¢ v =0
Oitems
Description
< L »
(5 532K144 EVB

4 SECURE CONNECTIONS
A FOR A SMARTER WORLD
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S32DS - OpenSDA Debug Configuration / OpenSDAR Bt &

- Select the Debug configuration under GDB PEMicro Interface Debugging
£GDB PEMicro Interface Debuggingikli= T , GRS N TIERCE

- Click on Debuggertab - owscomumion ooy
fShDebuggertR®E: |

% Y
CEREX B Name: 532K144_EVE_Debug
type filter text Maln\l 3 Debugger] B Startupw By Sourcew = Common}
[£] GDB Hardware Debugging .
. . Project:
a [T] GDB PEMicro Interface Debugging

[T] 532K144_EVB_Debug | €—— 532K144_EVB

[c | 532K144_EVB_Release
[T] GDB SEGGER J-Link Debugging Specify the number of additional EIf Files you wish to program: Generate EIf Fields
= Launch Group C/C++ Application:

Debug/532K144_EVB.elf

Build (if required) before launching

Build configuration: | Use Active ']

() Enable auto build

@ Use workspace settings

X R Apply Revert
Filter matched 6 of 31 items

® | Debug | ’ Close ]

x ‘ SECURE CONNECTIONS
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S32DS - OpenSDA Debug Configuration / OpenSDAR Bt &

- Select OpenSDA as the interface, if your board is plugged should appear in the Port field.
15 0penSDAYEAEIEE |, MicroUSBIEEH &R LI , &EPorti=E~ERN O

- Click Apply and debug to finish.

){_\'T\EAp p |y_ De b u g "] Debug Configurations

Create,

ge, and run confi ti

(¥, Plugin has not been registered. Some fun

ctionality may not be available.

CEX B3~

MNarme:

: 532K144_EVB_Debu

type filter text

Filter matched 6 of 31 items

GDB hwa in
a [c] GDB icro Debugging
532K144 bug
532K144_EVE_Release
[c] cDB R J-Link Debugging
@ Laun oup

A Please register your
BN
icro .

Interface:

9
Main | %% Debugger 3 Startup] Y Source] 1] Commorﬂ
Software Registrati

0 ion

software to remove this message.

i erface Settings

IDpenSDA Embedded Debug - USB Port
IUSBl - OpenSDA (BGAJ1ESD)

- | [ repreie——

Port:
Vet Bzl Family: $32KLic Target: 532K144F512M15
Core:
Specify IP Specify Network Card 1P
Additional Opti

se on connect Use SWD protocol

Hardware Interface Power Centrel (Voltage --» Power-Out Jack)
Provide power to target Regulator Output Voltage Power Down Delay

- I Cs_.ms—w hware

—l I Apply I [ Revert ]

®

Close I

— I Debug I [

29 EXTERNAL USE
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S32DS - P&E Multilink Debug Configuration / MultilinkifFinlBc &

- Select USB Multilink as the interface, if your board is plugged should appear in the Port field.
1FEEUSB MultilinkfERTEIEVE O , KA ssEEA AR LR , SEPorti=E~BMN
. Select S32K144 Device P —— = |

1, Plugin has not been registered. Some functionality may not be available.

iﬁj::%fik ):ILiFIEJ% CEX B3~ [ $32K144_SDK_hello Debug

type filter text D Main | %5 Debugge} B Startup | &/ Source| [C] Common|
[] GDB Hardware Debugging Software Registration |-
- - - 4 [©] GDB PEMicro Interface Debugging i .
Y I C p p y an e u g to I n I S $32K144_SDK_hello Debug Please register your software to remove this message.
]
[Z] GDB SEGGER J-Link Debugging A
B Launch Group
5 - PEMiicro Interface Settings /
- A | - D e b u | Select Target Device [ Interface:  [US8 Multiink, USB Multiink FX, Embedded OSBDM/OSITAG - USB Port__~ | Compatible Hardware
4
Allowed wildeard characters Port: 0551~ Mok Universal Rev C (PEMEF7929) -] [@/
a_ o 2 —
=Match 0 or more characters, 7=Match exactly one character leciberce p Family Tangek
[ Specify IP Specify Network Card IP
type filter text
e Additional Options £
-
" KGX ["] Mass erase on connect Use SWD protocol
4 ks
il I Kix Advanced Options
I K8x
Hardware Interface Power Control (Voltage --> Power-Out Jack)
I KEx .
KL T [T] Provide power to target Regulator Output Voltage Power Down Delay 250 ms
3 %
b Kllx [T Power off target upon software exit |2V - Power Up Delay 1000 ms
3 E\jx Target Communication Speed
B ye
| b Kld A Debug Shift Freq (KHz)? 5000
» KMx ["] Delay after Reset and before communicating to target for 0 ms
p Kix GDB Server Settings
b K [¥] Launch Server Locally
4 532K -
S20KL4AF512MLS| Hostname orIP: | localhost Port Number: 7224
[» Sensors - Server Parameters:
Select | [ Caneel GDB Client Settings
Eiacidabla’ | C\Eeancealal€22 ADAE L1 T\ Cence Tanllace aim nana achid Olhinlame nase ashiadb ca (PSS i R b

Filter matched 5 of 15 items 3
® —

x SECURE CONNECTIONS
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S32DS - Starting the Debugger / izt AIJ

- Debug configuration is only required once. Subsequent starting of debugger does not require those

steps.
Debug Configuration RFEEE—IX , FEEIN THAE.

. Three options to start debugger [E&EIH S0 =F177;%
- If the “Debug Configuration” has not been closed, click on “Debug” button on bottom right

glDebug Configuration&EAXX4] , BExRAa ~EDebugizti

Project [Hun| Window Help

- Select Run — Debug (or hit F11) 5
r ¢ w > Run Ctrl+F11
EiEscBRigsHRuN-Debug ( 8y &1%F11) = o j 2 Debug |\ F11

- Recommended Method: Click on pull down arrow for bug icon and select ... _debug.elf target

HFA , R+ NRFIRE MR NATEINBiR e :
G- HE-O-B-U-Se P~

— o|[E] 1FirstProject Debug PNE L
Debug As P use t
Debug Configurations...
Organize Favorites... '* in
= MNONS
. [ORLD

He Qo i[ltJnainf\.r?id'L L

31 EXTERNAL USE



Debug Basics: Step, Run, Suspend, Resume / fEis{ E D EEE

tor MNavigate Search Progject

. Step INnto (F5) 0 e %ﬁv SRS
BRSBTS e

+ Step Over (F6) 55% e
BIEFIETT | NMHNKIEDIXINREN Step Over (6 )
° Step Return (F7) ctor Mavigate Search Project Rum W
OB [ mm 5 E-Gb‘%i:p%“;#v

[5%
Bk

IZXFERFIRE] , IREIZET
- Suspend

[ Step Return (F7) h

stor Mavigate Search

EE.E OB [ m &F = o= e
415
- Resume (F8)
SIEITI TS o oo
. Terminate (Ctl+F2) (owme 72 )
1,%_”: tor Mavigate Search Projec

0> (1] @N T 0 1 =

32  EXTERNAL USE | Terminate (Ctrl+F2) | x
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Debug Basics: View & Alter Variables /| BEE&{E4ZE

i1t Registers =i Modules

Name Type
td= counter int

\

=
B

)= Variables ¥ ©®e Breakpoints

- View variables in “Variables” tab.
f£“Variables"iR&i=BETERE |

- Click on a value to allow typing in a different value.
miEValuer] AN T 21T E N

Quick Access | [ | O C/C++ [ Debug

| | Debug - sadsd/s
File Edit Source Refactor MNavigate Search Project Run  Processor Expert FreeRTOS  Window Help
m = i w0 E NSRRI R|S H#-0-Q-®o P SeH-H- oo
ml &S X
45 Debug 52 3 & ‘ %‘ i ¥ = O | (0= Variables i ©g Breskpoints . Peripherals I EmbSys Registers = 0
LBl FRR et -
-
4 »
¢ main.c [€] main.c 22 = B 5= Outline i3 AR e % ‘ ® =8
main implementation: use this 'C' sample to create your own application[] - 1 532K144.h
@ mainfveid) : int
# COUNTER_LIMIT

m

#include "S32K144.h" /* include peripheral declarations 532K144 */

- int main(void)

{
#define COUNTER_LIMIT 1@@
int counter = @;

for(5:) {
counter++;
r

B ®B~-mi-=0

<
2. Problems Executables

# ¥ = B & Console 52 J Tasks
~ Project Creation - Buld/Debug  ~ Settings FreeRTOS Task Aware Debugger Console
@y GE

w  New 532D5 Project LY
s New 53205 Project from Example  #ff @ g

3 Dashboard 57

[0
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Debug Basics: View & Alter Registers | BEH&{EN 51755

= ‘Variables “e Breakpoints |:7 Registers 2 | @i Modules

- View CPU registers in the “Registers” tab

Mame Value
. - NS
“Reaqist RS RS PUJE =S 1=258
T Registers inéf= CPUBHEF=5 5
5
C I H H . H C 536866944
. ICK on a value to allow typing In a airferent value
8
n
\ & (=] [m]
Valuer Z N &1F )
VASYY =z =
: : : . (13 : - I T
. lew peripnheral registers in the "Em S Register : - : - e
& Expressions (0= Variables ©g Breakpoints 5. Peripherals =i, Modules | 11 EmbSys Registers 532 = O
8 Arch: cortex-m0 Vendor: Freescale Chip: SKEAZ1284 Board: ——- none ---
Register Hex Bin Reset Access  Address Description =
- el v cal MY 4 Jfm
[0 I b S R t " A <~ 4 = RQ Interrupt
I I I yS e g IS e rS / l\ \ Vi | a s5C 000 00000000 000 RW  0x40031000 Interrupt Pin Request Status and Co|
[=1 IRQMOD (bit 03 O 1] &8 0: IRQ event is detected only on 1
- [=] IRQIE (bit1) O 1] & 0: Interrupt request when IRQF s
Debug - hello_interrupts/sre/hello, interrupts 5] RQACK (bit 2) O 0 IRQ Acknowledge
File Edit Source Refactor Mavigate Search Project Run Processor Expert FreeRTOS Window Help =] IRQF (bit3) 00 0 & 0: No IRQ request
BrHEa B w I PN S Fr O R @E Fr Fe H v G D, Quick Access || [ | B C/C+ (%5 Debug) [=] IRQPE (bit 4) ] 0 & 0: IRQ pin function is disabled.
[5] IRQEDG (bit 5) O 0 & 0: IRQ is falling-edge or falling-e
45 Debug 52 % et |1 v = 8 fw-Variables % Breakpomtslé'f,‘,? Registers 52 ﬁ Peripherals =, Modu\asl Embiy;REg\stErsI = 5 [=] IRQPDD (bit 6] Ox0 0 & 0: IRQ pull device enabled if IRQI
[ hello_interrupts_Debug [GDB PEMicro Interface Debugging] bk E| e v [=] RESERVED (bit 7} 00 Q no d.escr\ptlon available s
4 i hello.interrupts.eif Mame Value Description = a T — v
4 Thread £1 <main> (Suspended : Signal : SIGINT:Interrupt) . |
= rmaing) at hellointemupts.c58 1548 4 44 General Registers General Purpose and FPU Register Grol
55 C\Freescale\S32DS_ARM v1 3\eclipse\plugins\com.pemicro.debug.gebjtag.pne_2.9.6.201704281541\win32\pegdbsd T ﬁ ;149
55 arm-none-eabi-gdb. o p—
45 Semihosting Console
18459691
0
0 -
T = 0] ’
No details to display for the current selection.
< - -
hello_interrupts.c 53 = 8 G Outline 13 CEEZRS o % =0
&
] disable_WDOG(); - U derivativeh -
init_ports(); /* Configure ports */ = clocks_and_modes.h B
init_S0SC_8MHz(); /* Initialize system pscilator for 8 MHz xtal */ ® idle z;ume’mm
init SPLL_8@MHz(); /* Initialize SPLL to 8@ MHz with 8 MHz S0SC */ .
NormalRUNmode 80MHz();  /* Init clocks: 86 MHz SPLL & core, 40 MHz bus, 20 MHz flash */ @ lpitd_chd_flag_counter - int L
init_IR0s(); /* Enable desired interrupts and priorities */ © init JRQs(void) : void 3
init_LPITE(); /* Initialize PIT@ for 1 second timeout */ m @ init_ports(void) : void
® init_LPITO{void) :
F"'i" dgiméntem_ il o disable WDOG(void) : void
* = ® main(void) : int i
24 Dashbeard 53 # < = 0 | B Console 5 & Tasks [*] Problems (3 Executables ([J Memor % % | B | G| #MBE-Ciy=0
~ Project Creation ~ Build/Debug v Settings ooz nterrupts Debug [GDB PEMicro Interface Debugging] arm-none-eabigdh _  coses- "
s New 53205 Project ®| o GE . : . .
= NowS32D5 Praject from Ecormple. 4 @ 4 Temporary :;::ﬁ:;a;oéb.ram () at ../sre/hello interrupts.cise Il
L - i u
Program received signal SIGINT, Interrupt. -
< . ] ] I
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Debug Basics: View & Alter Memory / BE&IERREFEPRINE

- Add Memory Monitor
s IAMemory i EsE

- Select Base Address to Start at : 40000000
IR E I , MOX40000000FF%4

- View Memory
BaE&Memory

File Edit Source Refactor Navigate Search Project Run Processor Expert FreeRTOS Window Help

C-BRel & W m MRS S F-0-Q-Bo I Ao i e D Quick Access | [ | B C/C++ (£ Debug )
45 Debug 52 G #t|Hi| i T S O 00 Variables @ Breakpoints |ifli Registers 32 | %2, Peripherals m\ Modules " EmbSys Registers =8
a [&] hello_interrupts_Debug [GDB PEMicro Interface Debugging] LEB|rie v
. "E”_‘;;“"tz’:;’“ eff y e Signat s SIGINT Name Value Description e
<main> : : Interrupt]
. =':m0 e ‘(m“j:;t;m‘ufg:g ntertupy 4 X3 General Registers General Purpose and FPU Register Grol )
G DS_ARM _v1. debug.gdbjt . 2.9.6.201704281541\win32\ pegdlb: L "i im
4 arm-none-eabi-gdb i -
W Semihosting Console R
] 18450691
i 0

0

7l 0 ]

No details to display for the current selection

<[ i 3
[€] hello_interrupts.c & = O 5 Outline 2 PEEL_Y e ¥ Y= 0O
disable WDOG(); - & derivativeh P
init_ports(); o ;* Eu"hg;re ports */ B , ™ clocks and_modesh
init_SOSC_8MHz(); = Initialize system oscilater for 8 M *
init_SPLL_80MHzZ(); /* Initialize SPLL to 88 MHz with 8 MHz SOSC */ ®  idle_counter: int
NormalRUNmode_8BMHz(); /= Init clocks: 80 MHz SPLL & core, 46 MHz bus, 20 MHz flash */ ® Ipitd_ch0 flag_counter  int
init TRQs(); /* Enable desired interrupts and priorities */ © init IRQs(void) : void
init_LPITB(); /* Initialize PIT@ for 1 second timeout */ o © init_ports(void) : void
P ® init LPITO(void) : void
or (53 "
L e s i ©  disable WDOG(vaid) : void
’ ©  main(void) : int -
4 Dashboard 52 % ~ = 0O )| B cConsole 58 & Tasks [2] Problems {3 Executables [] Memor X% BEEE
~ Project Creation - Buld/Debug  ~ Setting] he xSV B DE0Lg [DR FEMICTe Iterfece Debga Ml SO SO s cssese
s New S32DS Project ® [CO . . . . .
- New$3205 Project from Bcmple @ % Temporary breakpoint 1, main () st .. /src/hello dnterrupts. c:so
50 disable_WDOG(); a
% &
Program received signal SIGINT, Interrupt. -
« i i K »
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E] Console J=| Tasks [2] Problems 2 Executables [ Memory 53
Monitors .:R K I
Ly

[Add Memorny Monitor l

® " Monitor MernDI u

Enter address or expression to monitor:

40000000 1 -

@ J

E) Console =] Tasks [®] Problems #2) Executables | [J Memory 3

Monitors 2k 3 “5¢ (40000000 : 0x2625400 <Hexs 53 o Mew Renderings..

| % 40000000 | Address ® - 3 4 -7 8 - B Co=mF

B2625M86
B|2625A18
B2625A26
B2625A368
B|2625A46
B2625A58
B2625A68

SECURE CONNECTIONS
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Debug Basics: Breakpoints / i B

- Add Breakpoint: Point and Click

IREWTR , RN T M E
- light blue dot represents debugger breakpomt

m@'}?/u\%j_liﬁ,“\ h— - _ R »

8 [h] SKEAZMEA2.h [£] ies.c [£] *lin_lld_uart.c [£] FirstProject.c &3

|-.—|

2& * main implementation: use this 'C' sample to create your own application[]
5

B

7 #include “derivatiwve.h™ /* include peripheral declarations SKEAZ128M4 */

8

S= int main(woid)

e {

9 [Line breakpoint: FirstProject.c [line: 117}

o

13 for(;:) 1
14 counter++;

x ‘ SECURE CONNECTIONS
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S32K SDK HANDS-ON
S32K SDK{ERBIEIEHI




SPICE Compliant Products
Min. Quality Compliant (ISO/TS16949)
Open Source Software

SDK  SDK Product Overview / SR{EFEE

=
—

e, -
- -
-

- Features
Applications Ex;rlr\]/elres » Integrated Non-Autosar SW package
> EEAKHYAFAUTOSARZEMRYARIHE
: » Graphical-based configuration
Middleware B &R
_ Touch + Layered SW architecture
rocessor L
Expert « Documented Source code and examples
n Low-level Drivers Config IR FIRY S SR
@) files + Integrated with S32 Design Studio
E comms Timers SoC Safety & EERRIES32DSFFA IS
3, i A L DB Security « Featuring various Middleware (sold
(D) FlexIO LPIT Interrupts EIM v d bi
(o CAN-FD LPTMR Power . separately, demo as binary)

SPI RTC Pins eRe FESHFRIPEMFERG ( FRERIRWSE )
12C WDOG FLASH MPU * FreeRTOS integration
EWM CcSEC Start-up/ EERKFreeRTOSSERTRIER S
linker file « Multiple toolchains supported

Headers FZfh T B
» Several examples and demos

SECURE CONNECTIONS
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SPICE Compliant Products
Min. Quality Compliant (ISO/TS16949)
Open Source Software

SDK  SDK SW Architect / SDKER{4284

=

—
— .

- —

-

Examples Tools « High-level drivers
=)
« Handle entire functionality
Processor « Based on HAL/other peripheral
drivers/system services

Expert

| | Config BT HAL/EMIMZIXEN R FIRFS R EL
Peripheral Drivers (DRV) files - E.g, ADC_DRV_ConfigConverter()

—_ow-level drivers
» Abstract hardware peripherals
Start-up/ register access
Headers linker file IR MR Z 7 2SAIAPI
C Stdlib Headers + E.g, ADC_HAL_SetClockDivide()

Hardware Abstraction Layer (HAL)

N
O
—
o
)
=
LL

Hardware

SECURE CONNECTIONS
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Get to know S32K EVB / S32K FF&ARIZ xR

Communication Bus J104 1-2 Reset signal to OpenSDA, use to
enter into OpenSDA Bootloader mode

OpenSDA USB
SBC UJA1169 2-3 (Default) Reset signal direct to the MCU, use to
Reset Button reset S32K144.

External Power OpenSDA MCU

Supply (5-12V)
OpenSDA JTAG

J107 1-2 S32K144 powered by 12V power
source.

J2 Header
2-3 (Default) S32K144 powered by USB micro
J3 Header connector.
J109/J108 1-2 (Default) Removes CAN termination resistor
J1 Header
Red LED PTD15 (FTMO CHO) CAN TX PTE5(CANO_TX)
S32K144 MCU Blue LED PTDO(FTMO CH2) CAN RX PTE4 (CANO_RX)
5 Header J6 Header  Green LED PTD16(FTMO CH1) LIN TX PTD7(LPUART2_TX)
Potentiometer PTC14 (ADCO_SE12) LIN RX PTD6 (LPUART2_RX)
SW2 PTC12 SBC_SCK PTB14 (LPSPI1_SCK)
SW3 PTC13 SBC_MISO PTB15(LPSPI1_SIN)
Touch electrodes
OpenSDA UART TX PTC7(LPUARTI_TX) SBC_MOSI PTB16(LPSPI1_SOUT)
RGB LED Potentiometer  5,00SDA UART RX PTC6(LPUARTL_RX) SBC_CS PTB17(LPSPI1_PCS3)

User Buttons

Ny SECURE CONNECTIONS
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Lab 01.
S32K144 CLOCKING

- In this lab you will learn:

AREFAREZEILLTAR
- About the clock tree in S32K144
S32K144B3$# 5370

- How to create a new SDK project with
S32DS.

{FRS32DSHFTEESDK T IE

- How to setup S32K144 in the following
clock configuration

AT S32K 144531 T80 FESHHECE
« Core Clock iZH75%: 50MHz

« Bus Clock SZ5HT5: 25MHz

= Flash Clock Flashfs4: 25MHz

x SECURE CONNECTIONS
FOR A SMARTER WORLD




S32K144 Clocks Lab: Resources to be used

- In this lab will be used the following components of the EVB:

42

ASCi

VA

A, RS

- 8 MHz Xtal Fix

XTAL S32K144 PIN

1
2

PTBY
PTB6

EXTERNAL USE

LI TREVB&RE

8MHz Xtal

"

SECURE CONNECTIONS
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S32K 144 Clocks Lab: Clock Distribution / B339 70

» Clock source for the core: - =° - R o] come
SR | = w =
 FIRC (48M HZ) Slow SCG—LC:;::BUSI FFFFFF
- SIRC (8 MHz) V eeh
. PLL (up to 112 MHz) A s LB —sona)
. SOSC (8 — 40 MHz) L e .
« PLL Flexible multiplier (16 — 47) _Tha— reovecu |
PLLREHIEINERZN ( 16-47 ) -l I | R e
 PLL source is external oscillator ; ol | | )
S ERERTRIE/APLLATERIR -
By default device clock is FIRC. Core

Frequency is 48 MHz.

FRERESE F TSR AFIRC |, 48MHz
« Multiple clock source for peripherals  *

FPMIMNRB SRS IR
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S32K 144 Clocks Lab: Clock Description / B§fsig

Core Clock Clocks the ARM core

System Clock Clocks the Crossbar, NVIC, Flash controller, FTM, PDB, and so on. Same as Core Clock
Bus Clock Clocks the chip Peripherals

Flash Clock Clocks the flash module

SPLL DIVx Clock  Optional divided PLL source for peripherals

SIRC DIVx Clock  Optional divided SIRC source for peripherals

FIRC DIVx Clock Optional divided FIRC source for peripherals

OSC DIVx Clock Optional divided System Oscillator clock for peripherals

LPO Clock Low power oscillator clock inside PMC
RTC Clock Out RTC Oscillator output driving external pin
Clock Out Optional output clock source for external devices

\ ¥ 4 SECURE CONNECTIONS
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S32K 144 Clocks Lab: Clock in power mode / DiiEiEsi9AS 4B =

For each power mode (HSRUN,RUN,VLPR) there are three dividers that are controlled independently:
FXIEAIIFERTL ( HSRUN,RUN,VLPR ) #3EHENAI3 MO IRES , Bl EIRXSE N INFEETIL NIRRT S TECE
- DIVCORE: Core Clock divider FiZAth53 475248

45

DIVBUS:

Bus Clock divider /2255 $mZ24

- DIVSLOW: Flash Clock divider FlashBJ$1455mZ 24

Each of these dividers bit fields inside the Clock Control Register of each mode
DIREHMI L EHF AT R AYClock Control RegisterZ#7284 ( SCG_RCCR , SCG_VCCR , SCG_HCCR)
The source clock for each mode is selected with the SCS bits:
IS SCSEURHE AT LAUEERE N IIFERTU TRIBTERIR

FIRC
SIRC
PLL

OSC

EXTERNAL USE

26.3.4 Run Clock Control Register (SCG_RCCR)

This register controls the system clock source and the system clock dividers for the core,
platform, external and bus clock domains when in Run mode only. This ster can only

19-16
DIVCORE

Care Clock Divide Ratio

0000  Divide-by-1
0001 Divide-by-2
0010  Divide-by-3
0011 Divide-by-4
0100  Divide-by-5
0101 Divide-by-6
0110 Divide-by-7
0111  Divide-by-8
1000 Divide-by-9

be written using a 32-bit write. Selecting a different clock source whe RUN requires
that clock source to be enabled first and be valid before system cl
clock source. If system clock divide ratios also change when
mode when in RUN, new system clock divide ratios will n
source is valid.

ting a different clock
ake affect until new clock

Address: Oh base + 14h offset = 1dh

Bit 31 30 20 23 27 26 25 24 23 22 21 2D 19 1B AT 1 5 44 13 12 1 W0 o & T & 5 4 3 T 1 ©

Reserved 0 DIVBUS DIVSLOW

R )] 505 0

DIVCORE

Resct® 0O O O O O 1 1 0O o " "|DDDD|’JDGDGI}DI}DGD1

* Motes:
» DIVCORE field: The reset value is controlled by user F
are div-by-1 and div-by-2

iz that get uploaded during resst. The two option resst values

27-24
5C5

System Clock Source

Selects the clock source generating the system clock in Run mode. Atiempting to select a clock that is not
valid will be ignored. Selecting a different clock source when in Run mode requires that clock source to be
enabled first and be valid before system clocks are allowed to switch to that clock source.

0000 Ressrved

0001 System 0BG (SOSC_CLK)
0010 Slow IRC (SIAC_CLK)
0011 Fast IRC (FIRC_CLK)
0100 Reserved

0101 Reserved

0110 Systern PLL (SPLL_CLK)
0111 Reserved




S32K 144 Clocks Lab: Clock Requirement / BJ$$5

:&'.II;

Core Clock* 112MHz orless ~ 80MHz or less AMHz or less
System Clock*  112MHz orless = 80MHz or less 4AMHz or less Any RESET|
Bus Clock* 56MHz or less 48MHz or less 4MHz or less
Flash Clock 28MHz or less 26.67MHz or less 1MHz or less

NOTE: System clock and core clock must not be configured to less than bus clock.

Please see Chapter 25.4 of reference manual for more details.
BMERANFEAR T IES IIReference Manual 25.4E7,

\ ¥ 4 SECURE CONNECTIONS
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S32K144 Clocks Lab: Peripherals Clock Configuration / yMEBIhECE

- Modules can be individually turn on or off using the PCC module.

EIIPCCIRIR |, IMKBILAIRIZFJFFEL KA

- Clock source for each peripheral can be selected from multiple sources.

FPMIMRATTRERS SRt

- Before using a peripheral, turn on its clock.

{EREIMRKZ BIBE TR

PCC Register

27.6.19.2 Diagram

Bits N 30 29 28 27 26 25 24 21 20 19 18 17 16
R PR
w CGC PCS

Reset 1 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 12 12 11 10 9 g 5 4 3 2 1 0
R 0 0
w

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0

47 EXTERNAL USE

Chip-specific clock

PCC

Intarface clock control
Gate

[CGC]

Functional clock control (when available)

OFF Extarnal
clock %

X

Clock option 1

Interiace clock

00

Clock option 2 010
Clock option 3 011 Divider
Clock option 4 100 i
Clock option & 101 [FRAC, PCD]
Clock option &

option 10
Clock option 7 | 111

[PCS]

[ ]

o module
interface clock

to module
functional clock

= Mot all module functional clocks have a divider or an external clock option.
= Internal bus interfaca clock for module registars and logic
Functional clock = Clock for module applications (Mot all modulas have functional clocks.)



S32K144 Clocks Lab: Perli | Clock Summ | 9MZH
A
OCKS LaD. rFeripnera OC u ary 1 oEg
Bus interface Peripheral Bus interface clock’ Peripheral
Bus interface | clock cating functional clock ] Comments and _ Bus gating functional clock ) Comments and
Module name Additonal clocks maximum Module name | interface Additonal clocks MEKimum
clock Gated by [CGC] | Clocks controlled frequencies clock 1 Gated by [CGC] of | Clocks controlled frequencies
of PCC by [PCS] of PCC PCC by [PCS] of PCC
Communications Maximum frequancy
TRGMUX BUS_CLK Mo — — govemned by
FIRCDIV2 LK Maximum frequency
LPUART[0:3] BUS CLK Yes SIRCDIVE CLK. — govemed by Maximum frequancy
SOSCOINE CLK BUS_CLK DMAMUXD BUS_CLK Yes - - govemed by
— BUS_CLK
FIRCDIV2 LK Maxinum foquoncy T
LPSPI[:2] BUS CLK Yes SlHCDlVE_CLKl — govemed by DA SY5_CLK Mo — — govemsd by
SOSCDIVZ_CLK HUS_CLK SYS Ok
Maximum fraguency
%E%E ||¥§—g||j§‘ Maximum frequency MFU S5YS_CLK No —_ — govemned by
LPIZCO BUS CLK Yes — ! — govemed by 8YS5_CLK
SIRCDIV2Z_CLEK, BUS CLK -
SOSCDIv2_GLK _ EIM 5¥5_CLK M Maxlmunﬂ-f;qbu:nw
| o — — gove
D o s e Sl
FlaxIO BUS CLK Yes SIHCDIVE_CLKI — govemed by Maximum frequancy
e BUS CLK ERM SYS_CLK Mo — — govemed by
SOSCDIVZ_CLK SYS_OLK
5 40 MHz § .
OUSD(EDEHS*CL; - MSCM 5¥5_CLK M Mmmuﬂn-z-dﬁquenw
must be =1.5x the - o - - g;w\f% CLKW
proiocol clock; while —
BUS CLK synchronous Memory Modules
FlexCAM[0:2] S5YS_CLK Yes — SOSCONV2 CLK operation (whe_n Maximum frequency
- protocol clock is FTFC FLASH_CLK Yes — — govemsd by
salacted to FLASH_CLK
BUS_CLK) can ba Maximum freqoen
done at 1:1 clock 5 ¥
ysi=m RAM SY5_CLK No — — govemsd by
fraquency. SYS CLK
Timers Analog Modules
SPLLDIVZ_CLK, 1 ] SPLLDIVZ_CLK
FIRCDIVZ CLK, CLK32K1, Maximum frequency FIRGDIUE_CLK )
LPTMA BUS_CLK Yes SIACDIVE CLK SIRCDIVZ_CLK, |govemned by ADC[0:4] BUS_CLK Yes - _ 50 MMz
TR LPO1K_CLK BUS_CLK SIRCDIV2_CLK,
S0OSCDIVZ_CLK — - SOSCDIVZ_CLK
SPLLDIVZ_CLK, - Maximum frequency
LPIT aUS LK ves FIRCDIVZ_CLK, _ E"’w”g'mggfqmw CMPD BUS_CLK ez — — govermed by
- SIRCDIVZ_CLK, BUS CLK BUS_CLK
S0SCDIVZ_CLK -
CLK32K? H
RTC BUS CLK Y — ' —
: e LFOTK Ok Please see Chapter 25.6 of reference manual for more details.
PDB[0:1] 5YS CLK fas — — — /\ i = -
BMERINFEAHRSTIESIReference Manual 25.6&17,
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S32K144 Clocks Lab: Previous Steps / iER R

- Create a new S32DS Project — —

New 532DS Project
Create New 53205 Project

—— ——
HHeES32DS T8 o ———

Lacation: | CAU: DS.ARM_FAE_Tr Browse,

1 $3205 project | Library project |

Project Type: ToolChain Selection:

Processor

_j CfC++ - demo/Sources/main.c - 532 Design Studio for ARM
4 (= Family S32Klsex Core Kind larpe ToolChain

File | Edit Source Refactor Mavigate Search Preoject Run  Processor Expert Window Help [ CortecMdF  Standard $3205 toolchain for ARM -
4 (= Family MAC57D5xx

MNew Alt+Shift+M » J Mew 53205 Project B MACSTDSIH
4 (= Family S32V
B 532234 Cortex-M4

Open File... | New 532DS Project from... B 552023 Conents?

4 (= Family KEA

Description

H§ SKEAZ54 (48 Mhz)
B SKEAZ128 48 Mhz) GCC toolchain is selected - (]
B SKEAZN16 (40 Mhz)
B SKEAZN32 (40 Mhz)
B SKEAZNEA (40 Mhz)
B SKEAZNS (48 Mhz)
| New S32DS Prject 0 W SRRl ™
. @ < Back Next > Finish Cancel
New 532D5 Project for 532K144 |
Select required cores and parameters for them.
Project Mame hands-on
Core Cortex-M4F
Library [EWL vl
/O Support [Nu o) ,l
FRUS "t | Name Version Description
uppo ;
PP [T““"C"a‘“ Default 'l 7] 532K14x AMMCLIB_gec 116 Automotive Math and Motor Control Library Set for S32K14x dev...
Language C - I:‘ FreeMaster_S32xx 2.00 FreeMASTER Serial Communication Driver for S32xx
SDKs 532K144_SDK_gec o [] 532K144 SDK gcc 082 $32K144 EAR SDK for GCC
532K144_SDK_gcc 0.9.0 532K144 Beta SDK for GCC I
Debugger PE Micro GDB server v]

x SECURE CONNECTIONS
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S32K 144 Clocks Lab: Add Clock Manager / SlICIockEMEZETTE

D Component Inspector - pin_mul ’%Components Library I

° G O to CO m p O n e n tS L I b r ary WI n d OW Alphabetical Categories] Processorﬂ Board Conﬁgura‘cionﬂ
i | {AII repositories vl {Applicable to project ~
. L\
\#)\C O m po n e ntS LI b rary%m Component Component Repository Description
:h Adl adc SDK_S32K144 03 532 SDK Peripheral Driver for Analog-to-Digital Converte...
[ adc_hal SDK_S32K144 03 532 SDK HAL for Analog-to-Digital Converter (ADC HAL)
1 1 SDK_S32K144_03 $32 SDK Peripheral Driver for Clock Manager (clock_mana..
® Se I eCt the C I O C k_m an ag er I n th e A I p h ab et I C al Tab & cmp SDK_S32K144 03 532 5DK Peripheral Driver for Comparator (cmp)
m cmp_hal SDK_S32K144 03 532 SDK HAL for Comparator (cmp)
Z— - — oKL = crc SDK_S32K144_03 532 SDK Peripheral Driver for Cyclic Redundancy Check (C...
:tAl p h ab etl Cal */j‘ﬁ : %T%C | O C k I\/I an ag e r @ crc_hal SDK_S32K144_03 532 SDK HAL for Cyclic Redundancy Check (CRC HAL)
= csec SDK_S32K144 03 532 SDK Peripheral Driver (csec)
. . @ csec_hal SDK_S32K144_03 532 SDK HAL for Cryptographic Services Engine (csec)
° DO u b I e CI |C k C I 0 C k m an ag er to ad d to yo u r p rOJ eCt . dmamux_hal SDK_532K144_03 532 SDK HAL for Direct Memory Access Multiplexer (dma...
— B edma SDK_S32K144 03 532 SDK Peripheral Driver for Enhanced Direct Memary A...
N \ NV = edma_hal SDK_S32K144 03 532 SDK HAL for Enhanced Direct Memory Access control...
yﬂic | ocC k M an ag e r\%ﬂ”]#é H U I*E &l eim SDK_S32K144 03 $32 SDK Peripheral Driver for Error Injection Module (EIM)
— IIJ‘\ eim_hal SDK_S32K144_03 532 SDK HAL for Error Injection Module (EIM HAL)
= erm SDK_S32K144_03 532 SDK Peripheral Driver for Error Reporting Module (ER...
M erm_hal SDK_S32K144 03 532 SDK HAL for Error Reporting Module (ERM HAL)
-« Clock component should appear on the component window. =: KA 5Ok Pt v vl acton onior.
ewm_hal SDK_S32K144 03 532 SDK HAL for External Watchdog Monitor (EWM HAL)

C I oC kll‘:l'l_|31l_-l:alj ﬂEILB_?ECO m po ne nt I:l EFI Filter on for $32K144_100 (Hands-On-Clock)
- This component is added by default to your project. : Components - Hands-On-Clock 22

s Generatmr_CDnﬁguratimns§

Clock_ManagerZi A il T2 & 0ss

a (= Processors
. 4P Cpu:S32K144_100
4 = Components
5 oine DinSetii

- 13 clockManl:clock_manager

- ## intManLinterrupt_manager

Ny SECURE CONNECTIONS
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S32K144 Clocks Lab: Enable Clock

- Select the clock_manager component in the Components window

%@ Components - Hands-On-Clock 22

> L_—;- Generator_Configurations
» = 0S5
4 = Processors
+ 48 Cpu:S32K144_100
4 = Components

- Ui pin_mux:PinSettings

- 3 clockManl:clock_manager

- o] intManl:interrupt_manager

Ny SECURE CONNECTIONS
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S32K144 Clocks Lab: Select SOSC configuration /

In the Clock sources -> SOSC_CLK->Frequency field write 8000000(corresponding to 8MHz)
f£Clock SourcesXigi# , HHESOCC_ CLKAI$m=8000000 ( RP8MHz )

In the Functional Clock-> SOSCDIVx_CLK->DIV1 CLK select SOSC_CLK/1

fEFunctional Clock -> SOSCDIVx_CLK -> DIV1_CLK 1%&##S0SC_CLK/1

52

EXTERN

£y Component Inspector - clockManl 52 &Y Components Library

Properties Mathodq

2>

eESOSC

Component name  clockManl
Component version  532K144_SDK01

Clock Cenfig

Callbacks| Shared components | Inherited components}

Clock configurations - 1

ES Clock configuration

0 clockManl | .. ]

Details for selected row:

Clock configuration 0

| Settings EISIRQ FIRC| RTC| 505C| SPLL| CLKOUT | LBO| SIM| TCLK| Trace | Clock Values Summary |

Peripheral Clocks

Interface clocks

Clock Name Enable Interface Clock  Functional Clock  Multiply

ADCO_CLK B BUSCLK SIRCOM2CLK

ADC1_CLK B BUSCLK SIRCON2_CLK

CMPO_CLK ] BUS CLK

CRCO_CLK B BUSCLK

DMAMUX0_CLK ] BUSCLK

EWMO_CLK B BUSCLK

FlexCANO_CLK ] NS CLK

Functional clocks

Clock Hame DIVI_CLK (x=1) DIV1_CLK Frequency DN2_CLK (x=2)

SIRCDIVx_CLK (x=1,2) 8 MHz SIRC_CLKAL

FIRCOIVx CLK (x=12) 43 WHz FIRC_CLK/1

SOSCDIVx_CLK 8 MHz Jsosc_cLii
parai SPLL_CLK/A

Divide Frequency

—z
—

DIV2_CLK Frequency
8 MHz

48 MHz

8 MHz

112 MHz

Description
SIRC_CLK Divide x. (
FIRC_CLK Divide x. {
SOSC_CLK Divide x. (x=1,2)
SPLL_CLK Divide x. (x=1,2)

Clock Name RUN Freq.in RUN Mode  VLPR Freq.in VLPR Mode HSRUM Freq. in HSRUN Mode  Description
SCS5_CLK FIRC_CLK 48 MHz SIRC_CLK 8 MHz SPLL_CLK 112 MHz System clock
SY5_CLK FIRC_CLK 48 MHz SIRC_CLK/2 4 MHz SPLLCLK/T 112 MHz Core clock
BUS_CLK FIRC_CLK/2 24 MHz SIRC_CLK/A 4 MHz SPLL_CLK/2 56 MHz Bus clock
SLOW_CLK FIRC_CLK/2 24 MHz SIRC_CLK/4 1 NMHz SPLL_CLK/4 28 MHz Flash clock
Clock sources

Clock Name Enable Reference Divide Multiply Frequency Monitor Description

SIRC_CLK 8.0 MHz Slow internal reference clock
FIRC CLK MHZ Fact internal reference clock
SOSC_CLK Crystal oscillator 3000000 Disabled System oscillator clock I

m

HeadDHBE@me #

NNECTIONS
:TER WORLD



S32K144 Clocks Lab: Select PLL configuration / BgE&PLL

- Inthe Clock sources -> SPLL_CLK->Reference select SOSC
IREPLLAYRTERIR : SOSC

- Inthe Clock sources -> SPLL_CLK->Divide select /1
IREDINERE - /1
In the Clock sources -> SPLL_CLK->Multiplicity field select *25
IREEINAREN : x25

Clock sources

Clock Name Enable Reference Divide Multiply  Frequency Maonitor
SIRC_CLK 8.0 MHz

FIRC_CLK 48.0 MHz

SOSC CLK Crystal oscillator 2000000 Disabled
SPLL_CLK S0OS5C /1 *25 /2 =100 MHz | Disabled
LPO_CLK 128 kHz

Description

Slow internal reference clock
Fast internal reference clock
System oscillator clock
System phase-locked loop
Low Power Oscillator

53 EXTERNAL USE
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S32K144 Clocks Lab: Select PLL configuration / BEeE&PLL

- In the Functional clocks->SPLLDIVx_CLK->DIV1 CLK select SPLL_CLK/1.
IRESPLLDIV1 CLKBEYSRERZN

- In the Functional clocks->SPLLDIVx_CLK->DIV2_CLK select SPLL_CLK/2.
IZESPLLDIV2_CLKAIIREEL

Functional clocks

Clock Name DIV1_CLK (x=1) DIV1_CLK Frequency DIVZ _CLK (x=2) DIVZ_CLK Frequency Description
SIRCDIVx_CLK (x=1,2) SIRC_CLK/1 8 MHz SIRC_CLK/1 8 MHz SIRC_CLK Divide x. (x=1,2)
FIRCDIVx_CLK (x=1,2) FIRC_CLK/1 48 MHz FIRC_CLK/1 48 MHz FIRC_CLK Divide x. (x=1,2)
SOSCDIVx_CLK (x=1,2) SOSC C1KA 8 MHz _SOSC KA - 28MHz SOSC_CLK Divide x. (x=1,2)
SPLLDIVx_CLK (x=1,2) SPLL_CLK/1 100 MHz SPLL_CLK/2 50 MHz SPLL_CLK Divide x. (x=1,2)
\ ¥ 4 SECURE CONNECTIONS
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S32K144 Clocks Lab: Select PLL configuration / BEeE&PLL

- In the Interface clocks section select the following RUN configuration:
XRUNIRZUH TR ECE
- System Clock Source: SPLL
- Core Clock Divide Ratio: SPLL_CLK/2
- Platform Clock Divide Ratio: SPLL_CLK/2
- Bus Clock Divide Ratio: SPLL_CLK/2
- Slow Clock(Flash Clock) Divide Ratio: SPLL_CLK/2

Interface clocks

Clock Name RUN Freq. in RUN Mode VLPR Freqg. in VLPR Mode HSRUN Freg. in HSRUN Mode Description
SCS_CLK SPLL_CLK | 100 MHz SIRC_CLK 8 MHz SPLL_CLK 100 MHz System clock
SYS_CLK SPLL_CLK/2| 50 MHz SIRC_CLK/2 4 MHz SPLL_CLK/1 100 MHz Core clock
BUS_CLK . SPLL_CLK/2| 25 MHz SIRC_CLK/1 4 MHz SPLL_CLK/2 50 MHz Bus clock
SLOW_CLK SPLL_CLK/2| 25 MHz SIRC_CLK/4 1 MHz SPLL_CLK/4 25 MHz Flash clock
\ ¥ 4 SECURE CONNECTIONS
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S32K144 Clock Lab: Generate the code / fXi34%ER)

- To generate the code for the configuration select, click the generate code icon #

In the Components window.

BeENIEBERL , mEGenerate Code
- Wait for the code to be generated.

FrHERTT

&= Components - Blinking_LED 23 =REY N

» [ Generator_Configurations
> = OS5
4 = Processors
. 4 Cpu:S32K144_100
4 = Components
4 [~ Referenced_Components
» ﬁ’] intManl:interrupt_manager
s @J cleckManl:clock_rmanager
> U pin_muxPinSettings
- |1 IpitLilpit
> m gpicl:gpic_hal

56 EXTERNAL USE

(i

_| Generating code Em1
- "\-.I Generating code - pin_mux component
| |
[ Always run in background
[Flun in Eackgmund] ’ Cancel ] ’ Details = »
ry SECURE CONNECTIONS
4\ FOR A SMARTER WORLD



S32K 144 GPIOs Lab: Open the main.c / ¥JFFmain.c {4

- In the project window double click the main.c file to open it

ETREEND , WEmain.cSXHFTF

[ Project Explorer &2 — {fﬂ e ~ 0O

. iE"SEE}ﬂM_SDK_Lah_CInckiDEI“ug
}g:;-_ﬁ'Ehnanes ..........................................................
s Eﬂ.l Includes
- A2 Generated_Code
[ Project_Settings/Startup_Code
s 2 SDE
4 [ Sources

:-IE] main.c
A2 include
> = Debug
» [ Documentation
> == Project_Settings
% ProcessorExpert.pe

4 SECURE CONNECTIONS
FOR A SMARTER WORLD

h
L
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S32K144 Clocks Lab: Add Init and Update Configuration
functions / ZRINYIRICFIECE B FRER N R

. . I = 0Ss
- Expand the clock_manager component in the Components Window o
I Cpu:532K144_100
4 (= Components

FEFFClock_Managerapi . 4 pin mucpinSettings

. . . . 4|/ clockManl:clock_manager|
- Drag and drop the CLOCK_SYS _Init function into main. s i
» Ml scg_halliscg_ha
v Bl pec_hall:pec_hal

#BIRCLOCK_SYS_InitBRZgZEIMaine®Zq+ e

[ m smc_hall:smc_hal

- Drag and drop the CLOCK_SYS UpdateConfiguration function into main. » & device specific

1 _comman,

H CLOCK_SYS_Init

Tﬂ_ﬂ,flﬁc LOC K SYS U pdate CO nﬁ g u rat| ONER *ﬁgu M a.| n |:| &El:l H CLOCK_SYS_UpdateConfiguration

® CLOCK_SYS_SetConfiguration

M CLOCK_SYS_GetCurrentConfiguration

- Include an infinite loop after these functions. J75/J1—~E1&# 1 CLOCKSYS GeCureniCon

H CLOCK_SYS_GetFreq

= int main(void)
- 2 intManlinterrupt_manager

/* Write your local variable definition here */

/*** Processor Expert internal initialization. DON'T REMOVE THIS CODE!!! *¥%/
#ifdef PEX_RTOS INIT

PEX_RTOS_INIT(); /* Initialization of the selected RTOS. Macro is defined by the RTOS component. */
#endif

Hkk [

/*** End of Processor Expert internal initialization.

/* Write your code here */
/* For example: for(;;) { } */

CLOCK_S¥Ss_Init(g_clockManConfigsArr, CLOCK_MANAGER_CONFIG_CNT, g_cleckManCallbacksArr, CLOCK_MANAGER_CALLBACK CNT);
CLOCK_S5YS_UpdateConfiguration();

for(;:){

PYT Y]

/*** Don't write any code pass this line, or it will be deleted during code generation.
/*** RTOS startup code. Macro PEX_RTOS START is defined by the RTOS component. DON'T MODIFY THIS CODEL!! **%/

#ifdef PEX_RTOS_START
PEX_RTOS_START(); /* Startup of the selected RT0S. Macre is defined by the RTOS component. */

P of s startup code. 4 SECURE CONNECTIONS
/ Processor Expert end of main routine. DON'T MODIFY THIS CODE!!! / FOR A SMARTER WORLD

for(;s) 1
if(exit_code != 8) {
break;

}

58 EXTERNAL USE




S32K144 Clocks Lab: Add Init and Update Configuration
functlons | AR EC BB FhER £

In the CLOCK_SYS Init function add the following parameters.
IHECLOCK_SYS_InitERZIEVSEN

- g_clockManConfigsAtrr,

- CLOCK_MANAGER_CONFIG_CNT,

- g_clockManCallbacksArr,

- CLOCK_MANAGER_CALLBACK_CNT

In the CLOCK_SYS UpdateConfiguration add the following parameters.
IHECLOCK_SYS UpdateConfiguratinE&AgaI24%

- 0U,

- CLOCK_MANAGER_POLICY_AGREEMENT

CLOCK_SYS_Init(g_clockManConfigsArr, CLOCK_MANAGER_CONFIG_CNT,
g _clockManCallbacksArr, CLOCK_MANAGER_CALLBACK_CNT);
CLOCK_SYS UpdateConfiguration(@U, CLOCK MANAGER _POLICY AGREEMENT);

4 SECURE CONNECTIONS
FOR A SMARTER WORLD

h
L
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S32K 144 Clocks Lab: Build and debug the lab / fgiFEii LIz

- Click on the build icon to make sure that there a no compiler errors.

Pz Liz , BIARERE

File Edit Source Refactor Mavigate Search Project Run  Processor Expert Window Help

= - @lwlﬁv@@vﬁﬁv@v@v#vc)v&v%v | & & - Do E@DE-Fl-Ee-D- Quick Access | 3 | (EGCr] 45 Debug

- Configure the debug configuration start a new debug session

EcEWREIO , FFaavEin [ —

(1, Plugin has not been registered. Some functionality may not be available.

0B X | =i Name:  hands-en_Debug
type filter text Mainl %5 Debugger :I = Startup] B Source] i Common} & C‘SAwareﬂess]
[£] GDE Hardware Debugging Software Registration Il

4 [t] GDB PEMicro Interface Debugg

To] hands-on_Debug A Please register your software to remove this message.

I hands-on_Debug RAM é

[T] hands-on_Release
[€] GDB SEGGER J-Link Debugging PEMicro Interface Settings

- Launch G
Window Help ¥ Launch Group Interface: OpenSDA Embedded Debug - USB Port

EedRd |ﬂ = 95 ~ Q@D g | Port: USBL - OpenSDA (B6821E61)

(no launch history) Vendor: NP Family: 532Klxc Target: $32K144F512M15
Debug As 2

Specify IP Specify Network Card IP

4

Compatible Hardware
[Refresh|

a4

I Debug Configurations... I
Additional Options

OI'gEI"IiZE Favorites... || Emergency Kinetis Device Recovery by Full Chip Erase Use SWD protocel

Advanced Options

Hardware Interface Power Control (Voltage --> Power-Out Jack)

Provide power to target Regulator Qutput Voltage Power Down Delay ms

Power off target upon software exit |2V Power Up Delay ms

Target Communication Speed
Debug Shift Freq (KH2)® | 5000

|| Delay after Reset and before communicating to target for 0 ms

. ; E CONNECTIONS
60 EXTERNAL USE Filter matched 7 of 11 items [ seety  J[ Reven | SMARTER WORLD

@ I Debug I [ Close ]




S32K 144 Clocks Lab: Build and debug the lab / fgiFEii LIz

In the debug perspective click the run icon to start the project.

EENAE , RESFEETER

N-Eo&| & W etz obs 0|8 H-Q- - @O ¥ [De G~ 5l -t~
4§ Debug &1 % Variables @g Breakpoints £ 1lf Registers &9 C-SPY Auto Perig
4 E 532K144_SDK_Lab_Clocks_Debug [GDE PEMicro Interface Debugging]
a ([ 532K144_SDK _Lab_Clocks.elf W] & [address: 0x0000000000000450] [type: Temporary]
& main.c [function: main] [type: Temporary]

4 f# Thread #1 (Suspended : Breakpoint)

= main(]) at main.c49 d45¢
5| C\Freescale\532_ARM_v1.2\eclipse\plugins\com.pemicro.debug.gdbjtag.pne_2.4.4.201604111648\win32\pegdbserver_console

5| arm-none-eabi-gdb
s Semihosting Console

@ main.c 23
2 /*!
‘\brief The main function for the project.
“details The startup initialization sequence is the following:
* - startup asm routine
* - main()

* g
!

= int main(void)

/* Write your local variable definition here */

m

/*** Processor Expert internal initialization. DON'T REMOVE THIS CODE!!! ***/

#ifdef PEX_RTOS INIT
PEX_RTOS_INIT(); /* Initialization of the selected RTOS. Macro is defimed by the RTOS component. */

gendif
/*** End of Processor Expert internal initialization. *rxy
|  cLock sys_Init(g clockManConfigsArr, F5SL_CLOCK MANAGER CONFIG_CNT, ONNECTIONS
g_clockManCallbacksArr, FSL_CLOCK MANAGER_CALLBACK CNT);
CLOCK_SYS_UpdateConfiguration(@U, CLOCK MANAGER_POLICY FORCIBLE); ARTER WORLD

for(;;)
1
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Lab 02.
S32K144 GPIOS

- In this lab you will learn:

AREFAREZEILLTAR
- About the GPIOs structure in S32K144
S32K144 GPIOsZEHy

- How to create a new SDK project with
S32DS.

{FFS32DSHTESDKIFE
- How to set a pin as output/input with SDK
Qn{el{sE FASDKEC & S BB A\ B i

- Configure GPIOs to turn ON Red LED every
time SW2 is pressed

ECEGPIOs , EE/RSW2AE FITE =46
LEDYT

x SECURE CONNECTIONS
FOR A SMARTER WORLD




S32K144 GPIOs Lab: Resources to be used

- In this lab will be used the following components of the EVB:

ALIGH |, (REEBLUTEVBRAIR
- RGB LED Zf81LED

LED S32K144 PIN | Pull resistor

BLUE PTDO Pull up
RED PTD15 Pull up
GREEN PTD16 Pull up SW2

- SW?2 and SW3 & 2f 1453

S32K144 PIN | Pull resistor

SW2  PTCI2 Pull down SW3
SW3 PTC13 Pull down RGB LED
x ‘ SECURE CONNECTIONS
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S32K144 GPIOs Lab: Theory

. There are up to 89 GPIOs in the S32K144
S32K144m /271589 1NGPIO 100 LQFP/64 LQFP/ BGA 89/58 11
- 5PORTs ( PTA, PTB, PTC, PTD, PTE) FF;ISS

- 11 high current pins (up to 20 mA each) - PTD16
LIANKEETRER ( RRS520mA ) st

- Each I/O is interrupt capable : ﬁgi
BNMIOE ISR =4l - PTE4

- Each I/O is DMA capable ot
FHNM/OERIYRIF=4EDMAIGK . PTAI10

- Support for edge or level sensitive
& =y VAN VA= S U

- Each can wake up MCU from low power modes
FERIY ] NMEDIFE R IREEMCU

- Digital filter included for each 1/0O
FNMOEHE B FIRIK:S

} y SECURE CONNECTIONS
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S32K144 GPIOs Lab: Theory

- Each I/O is multiplexed with different functionalities
B MIORI SRRk FIIRE
- 1/O functionality is selected with PORTX register, MUX bits.
/OLEEEIE PORTXE ZesMUXLL IR EC E
- Alternative 1 (MUX=0b001) is GPIO functionality for all I/OS
FrEI/IOBIGPIOILEEER 2 Alternative 13510
- 1/O interrupt configuration (IRQC bit flied) is controlled independently

ERIRIZ =M/ ORIl

- 1/0 Pull resistor (PE bit and PS bit) is controlled independently Pin Control Register n (PORT_PCRn)
B Yz R ANM/OfY _E T HIFEE N

] 0 ISF o]

IR

g=]
D

LK AL DSE E PFE
@
@

Reservad
m
&
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S32K144 GPIOs Lab: Theory

- Each port pin is mapped to the following 32-bit GPIO registers, each bit represents a pin in the port x:

B/ um [ IYIRET R 32-bit GPIOFFas , BRI MmO FrI— &R

GPIOx->PDOR

P R ' — GPIOx->PSOR
i, s o & o © o o o GPIOx->PCOR
LI ' GPIOx->PTOR
| S B B GPIOx->PDIR
GPIOx->PDDR

GPIOx->PIDR

)

(=)
[=]
=]
(=)
=]
=]
o

m
m
=
w
na
=
Li=]
w
a
na
(=]

i

(=]
=
=)
(=]
=)
=]
[=]
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Port Data Output Register
Port Set Output Register
Port Clear Output Register
Port Toggle Output Register
Port Data Input register
Port Data Direction register
Port Input disable register

A ¥ 4 SECURE CONNECTIONS
4\ FOR A SMARTER WORLD



S32K144 GPIOs Lab: Theory

GPIO Direction selected with PDDR register.
PDDRE{Fa81ZEGPIOHI N &t

- GPIO INPUT ¥\

67

- Logic state available in PDIR register
BB SIFEPDIRSZREF
GPIO OUTPUT &

- Logic state controlled via PDOR or PCOR,PSOR and PTOR.

BE1IIPDOR, PCOR, PSORFIPTORE =815

If

Then

A pin is configured for the GPIO function and the
corresponding port data direction register bit is clear.

The pin is configured as an input.

A pin is configurefd for the GPIO function and the
corresponding port data direction register bit is set.

The pin is configured as an output and and the logic state of
the pin is equal to the corresponding port data output register.

EXTERNAL USE

SECURE CONNECTIONS
FOR A SMARTER WORLD



S32K 144 GPIOs Lab: Pin Configuration / Bt E &}

Create a new S32DS Project

68

FTiES32DSTHE
Setup the clocks of the S32K144

IRE R GeATE

Select the pin_mux component in the Components window

FEFEPIn_MuxEpiaF

- Select GPIO tab inside the Routing to select pin direction

EHIBYRouting FRISEER | 15EFEE S [E

GPIOIRE

EXTERNAL USE

| I I\\\

% Compenent Inspector - pin_mux 23 % Components Library

Routing . Functicnal Prapertieq Methudq Settingq

| =

= Components - Hands-On-Clock 2
» = Generator_Configurations
» = 0S8
4 (= Processors
- 4 Cpu:S32K144_100
4 = Components

A pin_mux:PinSettings

- i3 clockManl:clock_manager
- #f| intManlinterrupt_manager

Advanced 9 <& 2 ¥ = 8

Vlew Mode

ADC| CAN‘ CMP‘ EWM| FLEXIO‘ I-—I'MI GPIDI JTAG| LP[ZC|ILPSPI| LPTMR|ILPUART| Platform | “4

1 Pins

Options
[7] Show Only Configurable Signals

Generate Report
HTML Report

b

Signals

a PTA
Pin 0
Pin1
Pin 2
Pin 3
Pin 4
Pin 5
Pin 6

Pin/Signal Selection

Mo pin routed
Mo pin routed
Mo pin routed
Mo pin routed
Mo pin routed
Mo pin routed
Mo pin routed

Direction

Mo pin routed
Mo pin routed
Mo pin routed
Mo pin routed
Mo pin routed
Mo pin routed
Mo pin routed

Selected Pin/Signal Name | =

SECURE CONNECTIONS
FOR A SMARTER WORLD



S32K144 GPIOs Lab: Select Input pin / iZEiMN\ 5

- In the Pin/Signal Selection Colum, select PTC12.

69

Go to PTC and select pin 12.

In the Direction Colum, select Input.

EPTC (wMC ) T, EFEEML2 , IRENInput

‘% *Component Inspector - pin_mux &3 ‘% Components Library

Routing ~._Functional Prnpertieq Methndq Settingq

Advanced j R |

View Mode Options

@ Collapsed () Pins  [7] Show Only Cenfigurable Signals

ADC| CAN| CMP| EWM| FLEXIO| FTM | GPIO JTAG| LPIZC‘ILPSPI| LPTMR‘ILPUART| Platform

Generate Report

HTML Report

»
4

Signals Pin/Signal Selection Direction Selected Pin/Signal Name
Pin16 Mo pin routed Mo pin routed
Pin17 No pin routed No pin routed
a4 PTC
Pin0 No pin routed No pin routed
Pin1 No pin routed Ne pin routed
Pin 2 No pin routed No pin routed
Pin 3 No pin routed No pin routed
Pin 4 Mo pin routed Mo pin routed
Pin5 No pin routed Ne pin routed
Ping Mo pin routed Mo pin routed
Pin7 No pin routed No pin routed
Pin & Mo pin routed Ne pin routed
Pin9 No pin routed No pin routed
Pin 10 No pin routed Ne pin routed
Pin 1l Mo i mopted Mo pin royted
| Pin 12 PTC12 — pTci2 |
EXTERNAL USE Pin13 Ne pin routed Ne pin routed
Pin14 Min nin rnted MNn nin rated

-

m

SECURE CONNECTIONS
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S32K144 GPIOs Lab: Select Output pin / iZEia e

- Goto PTD and select pin 16.
- In the Pin/Signal Selection Colum, select PTD16.
- In the Direction Colum, select Output.

EPTD (#wMD ) T , EEEMRI16 , ixE/90utput

70

% *Component Inspector - pin_mux 23 ‘% Components Library

Routing

View M
@ Coll

ADC| CAN| CMP| EWM| FLEXIO| FTM |  GPIO .ITAG‘ LPI.ZC|I LPSPI| LPTMR|ILPUART‘ Platform

Functional Prupertieq Methodq Settingq

Advanced j oo ¥ =2 A

| =

ode

apsed |

[} Show Only Configurable Signals

Generate Report

HTML Report

»»
4

Signals Pin/Signal Selection Direction Selected Pin/Signal Name

Pin 16 No pin routed No pin routed

Pin 17 No pin routed No pin routed

| 4 PO

Mo pin routed No pin routed
Pinl Mo pin routed No pin routed

Pin 2 No pin routed No pin routed

Pin 3 No pin routed No pin routed

Pin 4 No pin routed No pin routed

Pin 5 No pin routed No pin routed

Pin & No pin routed No pin routed

Pin 7 No pin routed No pin routed

Pin 8 No pin routed No pin routed

Pin9 No pin routed No pin routed

Pin 10 No pin routed No pin routed

Pin11 No pin routed No pin routed

Pin12 No pin routed No pin routed

Pin13 No pin routed No pin routed
EXTERNAL USE Pin 14 Mo pin routed No pin routed
Pinl5 No pin routed No pin routed

| Pin 16 PTD16

PTD16

Cutput

-

m

SECURE CONNECTIONS
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S32K144 GPIOs Lab: Generate the code / {Xi34%ERL

- To generate the code for the configuration select, click the generate code icon #
In the Components window.

BoE{CIE4&ER , miEGenerate CodeEfR
- Wait for the code to be generated.

FIHESRTT

%= Components - Hands-On-Clock &2 2 B -

| Generating code ' Elﬂlg

- "\-.I Generating code - pin_mux component

» = Generator_Configurations
» = 0Ss U
4 = Processors — -

- 4 Cpu:S32K144_100
4 (= Components

. . . ["] Always run in background
» 4 pin_mux:PinSettings

: @J ElDL‘kManl'ElD[k manager [Flunirl Eackgmund] ’ Cancel ] ’ Details ==

- & intManlinterrupt_manager

4 SECURE CONNECTIONS
FOR A SMARTER WORLD

h
L
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S32K 144 GPIOs Lab: Open the main.c / ¥JFFmain.c {4

- In the project window double click the main.c file to open it

72

FEIRES

EXTERNAL USE

I yyf

Fmain.cSEFTFF

[ Project Explorer 53

A 5:5 532K144 _5DK_Lab_GPIOs: Debug
s Iﬂ'].l Includes
- 22 Generated_Code
» 2 Project_Settings/Startup_Code
» 2B SDK
4 [2 Sources
» | €] main.c
A include
» = Documentation
» (&= Project_Settings
% ProcessorExpert.pe

h

SECURE CONNECTIONS
FOR A SMARTER WORLD



| =

S32K 144 GPIOs Lab: Initialize pins / #Ja{C E R

- Expand the pin_mux component in the Components Window.
RFFPIn_Muxai4

- Drag and drop the Pins_DRV_Init function inside the, into main, below the clock configuration
HE#Pins_DRV_InitR&Y , ZEMain¥z+ , BB EN RIS G

= Components - Hands-On-Clock & = b B _-
i = Generator_Configurations o
~ E_e? DS‘S _.“:”“' Processor Expert internal initialization. DON'T REMOVE THIS CODE!!!l ***/
#lgg;fR:;;:§;??E§TIT /* Initialization of the selected RTOS. Macro is defined by the RTOS component. */
4 = Processors sendi

/*** End of Processor Expert internal initialization.

CLOCK_SYS_Init(g_clockManConfigsArr, FSL_CLOCK_MANAGER_CONFIG_CNT,
g_clockManCallbacksArr, FSL_CLOCK_MANAGER_CALLBACK_CNT);
CLOCK_SYS UpdateConfiguration(@U, CLOCK MANAGER POLICY FORCIBLE);
Pins_DRV_Init(NUM_OF CONFIGURED PINS,);

- 49 Cpu:S32K144_100
4 (= Components

for(;;)

4 Ui pin_mux:PinSettings
- M port_hall:port_hal

. Ml gpio_hall:gpio_hal
ﬁ PINS_DRV Init

- /M) clockManl:clock_manager

/ on't write any code pass this line, or it will be deleted during code generation. ***%/
/*** RTOS startup code. Macro PEX_RTOS_START is defined by the RTOS component. DON'T MODIFY THIS CODE!!! ***/
#ifdef PEX_RTOS_START

PEX_RTOS_START(); /* Startup of the selected RTOS. Macro is defined by the RTOS component. */

de. S
xpert end of main routine. DON'T MODIFY THIS CODE!!! ***/

- 2] intManlinterrupt_manager

/*** Processor Expert end of main routine. DON'T WRITE CODE BELOW!!! *=**/

} :.'““”': End of main routine. DO l-lg;n.".C-g;;Y THIS TEXT!!! ***/
AV 4 SECURE CONNECTIONS
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S32K144 GPIOs Lab: Initialize pins

- Pins_DRV_Init function receives two parameters:
Pins_ DRV_InitBREBRWINES28
- Number of pins to configure S ELE ALY
- Configuration structure fg & 254K
- The number of pins to configure is included by default
S ERENERNET BOASET
- The configuration structure is already created, with the name g_pin_mux_InitConfigArr
SEBBERER BER , &79°g_pin_mux_InitConfigArr”
- Add the configuration structure into the Pins_DRV _Init function
BLEMIREINPIns DRV _IntSE_ NS

Pins DRV Init(MNUM_OF CONFIGURED PINS,g pin mux_ InitConfighArr);

SECURE CONNECTIONS
A FOR A SMARTER WORLD

h
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S32K 144 GPIOs Lab: Read SW2(PTC12) input / EEH¥giESW289{E

Expand the GPIO HAL component in the Components Window

T

'GPIO HAL1FER4

Drag and drop the GPIO_HAL ReadPins function in to main, and place it inside
an infinite loop.

B GPIO HAL ReadPinsiRZ{E

%5, Components - Hands-On-Clock & = R

» = Generator_Configurations
s = 0Ss
4 (= Processors
- 4 Cpu:S32K144_100
4 (= Components
4 i pin_mux:PinSettings

75 E

> B port_hall:port_hal
4 M gpio_hall:gpio_hal

M GPIO_HAL_WritePin

M GPIO_HAL_WritePins

H GPIO_HAL_GetPinsOQutput
M GPIO_HAL_SetPins

H GPIO_HAL ClearPins

M GPIO_HAL TogglePins

I M GPIO_HAL_ReadPins I
_HAL_GetPinsDirection

M GPIO_HAL_SetPinDirection
M GPIO_HAL SetPinsDirection
M GPIO_HAL_SetPortInputDisable
M GPIO_HAL_GetPortInputDisable

[ PINS_DRV_Init
> @) clockManl:clock_manager

> 28] intManlinterrupt_manager

FEREY , BEEETSRE

[€] main.c ¥ = 0
#endif -
End of Processor Expert internal initializatioen. % f
/* Write your code here */
/* For example: for(;;) { } */

CLOCK_SYS_TInit(g clocI-c|‘1a|nCc;r'l'hgsAr'r'J FSL_CLOCK_MANAGER_CONFIG_CNT,

g_clockManCallbacksArr, FSL_-CLOCI-‘L_F’\.AN.»!\GER_-C.-l\LLB.ACI{_CI'\IT)J
CLOCK_SYS_UpdateConfiguration(@U, CLOCK MANAGER POLICY FORCIBLE);
Pins_DRV_Init(NUM_OF_CONFIGURED_PINS,g pin_mux_InitConfighrr);
for (55)

GPIO_HAL_ReadPins();|

Don't write any code pass this line, or it will be deleted during code generation. */
RTOS startup code. Macro PEX_RTO5S_START is defined by the RTOS component. DON'T MODIFY THIS CODE!l! **=%/
#:lfdef PEX_RTOS5_START

PEX_RTOS_START(); /* Startup of the selected RTOS. Macro is defined by the RTOS component. */
#endif
End of RTOS startup code.
Processor Expert end of main routine. DON'T MODIFY THIS CODE!!! ***/
For‘(u) {

if(exit_code != @) {

break;

}
}
return exit_code;
Processor Expert end of main routine. DON'T WRITE CO DE BEL Oow!ll *=*=f
End of main routine. DO NOT MODIFY THIS TEXT!!! *:

m

.




S32K 144 GPIOs Lab: Read SW2(PTC12) input

- GPIO_HAL_ReadPins function receives one parameter:
GPIO_HAL_ReadPinsEREIEE— 1S4 , Blim
- PORTXx to read

- GPIO_HAL_ReadPins returns the value of the PIDR of PORTX
GPIO_HAL_ReadPinsiR[E]XJ N PortAiYPIDRE{FesHYE

- Use an if statement as follows to read SW2(PTC12)
{EFif-else S TUEEIEHFESW2HIE

for(s;)

1
if({GPIO_HAL ReadPins(PTC)>»>12==1)

¥
4 SECURE CONNECTIONS
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S32K144 GPIOs Lab: Turn on Green LED (PTD16)

- Expand the GPIO HAL component in the Components Window
EFFGPIO_HAL1FZH4

- Drag and drop the GPIO_HAL _ClearPins function in to main, an place it inside the if statement
HEHGPIO _HAL ClearPinsEXFE , TN

- Drag and drop the GPIO_HAL _SetPins function in to main, an place it inside the else statement
HEFIGPIO HAL_SetPinsZ=F R , iifEelse Dt

5. Components - Hands-On-Clock 22 = Ha -
- = Generator_Configurations
s = OSs
4 (= Processors
» i Cpu:S32K144_100
4 (= Components

te your co e */
example: for(;;) { } */

" Fo
4 U pin_muxPinSettings CLOCK_5YS_Init(g_clockManConfigsArr, FSL_CLOCK_MANAGER_COMFIG_CNT,
- @ port_halL:port_hal g clockManCallbacksArr, FSL_CLOCK_MANAGER_CALLBACK_CNT);
-+ M gpio_hall:gpio_hal CLOCK_5YS_UpdateConfiguration(@u, CLOCK MANAGER POLICY FORCIBLE);
H GPIO_HAL WritePin Pins_DRV_Init(NUM_OF_CONFIGURED_PINS,g pin_mux_InitConfighrr);
A GPIO_HAL WritePins
w\_um_ S0y
H GPIO_HAL_SetPins
H GPIO_HAL ClearPins
T W GPIO_PALToggierins
A GPIO_HAL_ReadPins
H GPIO_HAL GetPinsDirection
H GPIO_HAL_SetPinDirection
A GPIO_HAL_SetPinsDirection
H GPIO_HAL SetPortlnputDisable

if(GPIO_HAL_ReadPins(PTC)>»12==1)
GPIO _HAL ClearPins();

lse

Bl | T

GPIO_HAL_SetPins();]
H GPIO_HAL_GetPortlnputDisable

H PINS_DRV_Init
» €0 clockManl:clock_manager

| intManlinterrupt_manager } I ECTIO N S
77 EXTERNAL UL_ o A\ | FORA SMARTER WORLD



S32K144 GPIOs Lab: Turn on Green LED (PTD16) /| R=&&BLED

- Both functions receive two parameters:
XA R ZEFRELL TR S
- PORTX to modify iz
- Bit mask EUHFA

- In order to turn on/off the green LED, include the following parameters into the Clear and Set

functions

ESHI\ClearfISetRE , S/ KEFELED

for(;;)

1
/* If button pressed*/
if(GPIO_HAL ReadPins(PTC)»>12==1)

{

/* Turn ON green LED */

GPIO HAL ClearPins(PTD,1<<16);

h

else

1
/* Turn OFF green LED */
GPIO HAL SetPins(PTD,1<<16);]

78 EXTERNAL USE 3 ]
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S32K 144 GPIOs Lab: Build and debug the lab / iRt LIz

- Click on the build icon to make sure that there a no compiler errors.
X LIz , FIAIRBIRE

- Configure the debug configuration start a new debug session
BoEREIO , FiaiEa

File Edit Source Refactor MNavigate Search Project Rug ssor Expert Window  Help
il SRR SN RIRACRNCE 7N [ R B % | & S s BeEOEH - H oD~ Quick Access &5 | (E& C/Cr+] 45 Debug

Quick Access o= | % Debug

SECURE CONNECTIONS
A FOR A SMARTER WORLD

h
|

79 EXTERNAL USE



S32K 144 GPIOs Lab: Build and debug the lab / iRt LIz

- In the debug perspective click the run icon to start the project.

Press SW2 and the Green LED should turn on.
SERE1T , IEFSW2 , ZFEBLEDS ST

Processor Expert Window  Help
-0 -%-®me -3

P (I T N
¢ it

| Debug - 532K144.
File Edit Source

il | @m

ch Project Run

Refactor
e e

% Debug 53
a [T] 532K144_SDK_Lab_GPIOs_Debug [GDE PEMicro Interface Debugging]
4 (17 532K144_SDK_Lab_GPIOs.elf
4 P Thread #1 (Suspended : Breakpoint)
= main() at main.c:50 01900
p Ci\Freescale\S32_ARM_vl 2\eclipse\plugins'.com.pemicro.debug.gdbjtag.pne_2.4.4 201604111648\ win32\pegdbserver_console

s arm-none-eabi-gdb
s Semihosting Console

[£) mainc B2
S e
* - main()

*)

~int main(void)

i
/* Write your lecal variable definition here */
J/*** Processor Expert internal initialization. DON'T REMOVE THIS CODE!!! ***/
#ifdef PEX_RTOS_INIT
/* Initialization of the selected RTOS. Macro is defined by the RTOS .
ok )

PEX_RTOS_INIT();
#endif
/*** End of Processor Expert internal initialization.
CLOCK_SYS_Init(g_clockManConfigsArr, FSL_CLOCK MANAGER_CONFIG_CNT,
SECURE CONNECTIONS
FOR A SMARTER WORLD

g_clockManCallbacksArr, FSL_CLOCK_MANAGER CALLBACK_CNT);
CLOCK_SYS_UpdateConfiguration(@U, CLOCK MANAGER_POLICY FORCIBLE);

/*Init pins*/
Pins_DRV_Init(NUM_OF CONFIGURED_PINS,g_pin_mux_InitConfigarr);

for(;;)
{

/* If button pressed*/

80



Lab 03.
S32K144 INTERRUPTS

- In this lab you will learn:

ALRAREFIATRE
- How interrupts works on S32K144

S32K 1447 Rl
-How the use the LPIT peripheral

QM{AHsERALPITHRLR

-Set up an interrupt in S32K144 using
SDK

{EFSDKIR & S32K 144890k

-Blink an LED every 1 sec using the
LPIT interrupt

{EALPITHRET , F1FDFPINMKLED

x SECURE CONNECTIONS
FOR A SMARTER WORLD




S32K144 Interrupts Lab: Resources to be used

- In this lab will be used the following components of the EVB:

82

ASCi

VA

A, RS

LI TREVB&RE

- Green LED 5L ED

LED
BLUE
RED
GREEN PTD16

S32K144 PIN

PTDO
PTD15

EXTERNAL USE

RGB LED

"
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S32K144 Interrupts Lab: Theory

Cortex-M4 processor
. Nested T
NVIC (Nested Vector Interrupt Controller) ntempts and Voutored Cortex-M4 or F s
[u ] I B jriy [-1-] < > 3 + >
HRE q:l E‘ﬁ IT:IJ E;Iﬁu B (gr;tr?tl;roljl Iitr pgg:::ol‘;ﬂ;;e |, [Trace
. . . (NVlC) Macrocell
- Responsible of interrupt handling v o > (ETM)
t A A
EFI'&'E[][‘DJ M ﬁv?ke-urt) : : v v : y
nterrup!
- Supports vector table relocation cm;er Flash Patoh Memory Wa?czt;m
.\ Breakpoint «—» Protection [«
FEXREEM (FPB) Unit (PU) and Trace
N~ / (DwT)
- Up to 240 vectored interrupts 3 . =
— A/ = + A ‘ A
EEIi%ﬁT%-:ZA]-O/PEF' %EFEUE + Serial-Wire t ¥ ¥
_ 204 interru ts available in S32K14XX or JTAG AHB Instrumentation Trace Port
p Debug Port {¢——» Access Port [ ® BusMatrix [« Trace Macrocell |¢ » Interface Unit
=+ Nk (SW-DP (AHB-AP) (ITM) (TPIU)
S32K14 & FS7 35204 h i SWJ_DPT i
- Asynchronous Wake-up Interrupt Controller (AWIC) I Tttt I
EJJJ: B ] ;lg Il:ln e ¢
> uﬁﬁiq: %;I*JEE . i$R2 \gérbeu;r l J'— —¢ + CoreSight l Tlratcefport
- Detect asynchronous wake-up events in stop modes Interface ICode DCode System | ROM table nterface
AHB-Lite AHB-Lite AHB-Lite
TESTOPHET, TSRS 4 rstucion  data system debug sysem
. interface interface interface interface
- Signal to clock control logic to resume system clocking
E =5 \Lﬂ] Hj-%q]}fﬁ%J Eﬁ %Uﬁﬁig\éfﬁﬁj@ T For the Cortex-M4F processor, the core includes a Floating Point Unit (FPU)
Optional t
- After clock restart, NVIC observes the pending interrupt and performs normal ___ * 2o «omeerent
R ERGE . NVICIINESEEFFINSEIFRT , #UTEMBFENIE
- Used during low power modes to generate an wake up signal
T ERIFEERIN N LR ES
vy SECURE CONNECTIONS
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S32K144 Interrupts Lab: Theory

What happens when an interrupt occurs in an ARM Cortex M47?

ARM Cortex M4 &4 lHY s M AT

Interrupt seevice routine clears the
l intermupt request at the pedpheral

Assertion of interrupt
request cause pending
status 1o be set
Entering the interrupt handler cause
the pending status 1o be cleared

Interrupt request X

Interrupt pending
status X

Handier
Processor mode
Thread /L \ Thread

Entering the interrupt handler cause

the active status to beset
Interrupt active I l
status X
Processor operation ( Thread L? X Interrupt Handler X ‘ X Y Thread )
Unstacking
Stacking &
Vector fetch g
M SECURE CONNECTIONS
FOR A SMARTER WORLD
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S32K144 Interrupts Lab: Theory

. LPIT (Low power interrupt timer) Ri#ERT 25

_ 4 Channels PCC module
BUS CLK EETT— to module__
- Individual or chained channel operation 700 arogae (0G0
- 32 bit counter per channel
. SOSCDIV2_CLK B

- 4 operation modes: ——

= 32-bit Periodic Counter ;zzzzf‘m o modulg

= Dual 16-bit Periodic Counter Eiiiﬁfﬁz_m

Reserved

= 32-bit Trigger Accumulator

= 32-bit Trigger Input Capture PCC_amodule>{PCS]

LPIT Full functionality Full functionality Async operation Async operation

\ ¥ 4 SECURE CONNECTIONS
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S32K144 Interrupts Lab: LPIT Configuration / LPITEC &

- Create a new S32DS Project

- Setup the clocks of the S32K144, Setup GPIOs of the S32K144 to enable EVB LED

86

3R S32DST 72

BoEATTPFIGPIO
- Go to Component Library window, select the Ipit in the Alphabetical tab. Double click Ipit to add to your

project.

IEFELPITERMY: , iNIDH TR

EXTERNM

£y *Component Inspector - Ipitl I% Components Library 2:1

Alphabetical ~._Categories| Processors Board Configurations

T

Component
@ ftm
M@ ftm_hal
gpio_hal
&1 interrupt_manager
= lin
%8| LinStack
& LinStack
& Ipi2c
IpiZc_hal

[AII repositories

V] [Applicable to project =

Component Repository
SDK_S32K144 03
SDK_S32K144_03
SDK_S32K144_03
SDK_S32K144_03
SDK_S32K144 03
532K144_SDK02
SDK_S32K144_03
SDK_S32K144_03
SDK_S32K144 03

Description

$32 SDK Peripheral Driver for FlexTimer Module (FTM)

532 SDK HAL for FlexTimer Module (FTM HAL)

§32 SDK HAL for General-Purpose Input/Output (GPIO HA...
$32 SDK Peripheral Driver for Interrupt Manager (Interrup...

$32 SDK Peripheral Driver for Local Interconnect Network ...
532 SDK Middleware for Local Interconnect Network Stac...

532 SDK Middleware for Local Interconnect Network Stac...

532 SDK Peripheral Driver for Low Power Inter-Integrated ...
532 SDK HAL for Low Power Inter-Integrated Circuit (LPI2..

@ Ipit

SDK_S32K144 03

pit_hal
= Ipspi
Ipspi_hal
@ Iptmr
@ Iptmr_hal
& Ipuart
Ipuart_hal
& mpu
[ mpu_hal

TDR 532R14a 03
SDK_532K144_03
SDK_532K144_03
SDK_532K144_03
SDK_532K144_03
SDK_532K144_03
SDK_532K144_03
SDK_532K144_03
SDK_532K144_03

Filter on for S32K144_100 (Hands-On-Clock)

$32 SDK Peripheral Driver for Low Power Interrupt Timer (... I
532 5DK HAL for Low Power Interrupt Timer Module
§32 SDK Peripheral Driver for Low Power Serial Peripheral...
532 SDK HAL for Low Power Serial Peripheral Interface (L...
$32 SDK Peripheral Driver for Low Power Timer (Iptmr)

532 SDK HAL for Low Power Timer {Iptmr)

532 SDK Peripheral Driver for Low Power Universal Async...
532 SDK HAL for Low Power Universal Asynchronous Rece...
§32 SDK Peripheral Driver for Memory Protection Unit (M...
$32 SDK HAL for Memory Protection Unit control (MPU)

% Components - Hands-On-Clock 22 | = b B

: = Generator_Configurations
= 0Ss
4 = Processors
. &8 Cpu:S32K144_100
4 = Components
4 Ui pin_mux:PinSettings
- B port_hall:port_hal
- M gpio_hall:gpioc_hal
M PINS_DRV _Init
- ) clockManl:clock_manager
: =0 intManLinterrupt_manager
> [ IpitLipit

CURE CONNECTIONS
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S32K144 Interrupts Lab: Select LPIT Clock / i{&ELPITHS$h

Component name hpitl

Go to Components Inspector. e -

Component version 532K144_SDKO1

EL P ITS‘I-:|Z|314:?)I_ILJ —F Conﬁguratio-ns E'_;hared components} Inherited components}
Check the Timer Run In Debug Mode box [ imer un i etug woce

[ Timer Run In Doze Mode

@iﬁTlmer Run |n Debug MOdeiﬁIﬁj Channel configurations list - 1 A v

# Configuration MName Read only Timer mode Perio

Ipitl_ChnConfig0 ﬂ 32 bit periodic counter

Check the Interrupt enable box
Ai%Interrput enableiZkln

< | 11

Select in Period units Microseconds unit Details for selected rov:

Configuration 0 The LPIT clock frequency is 8000000 [Hz]!

&?%PerIOd U n Itsyg US Name Ipitl_ChnCaonfig0

Read only O]

- Inthe Timer period field type 1000000 counts for 1 sec Timermode | _ 33 i prodl counie
fETimer PerioddFiE5 1000000 , F~1s e e

Reload on trigger []
Stop on interrupt  [C]
Start on trigger ]
_Channel chain |
Interrupt enable

x ‘ SECURE CONNECTIONS
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S32K144 Interrupts Lab: Select LPIT Clock / i{&ELPITHS$h

: . Components - Hands-On-Clock 52 | = & #
- In the Components Window select the Clock Manager component.

i+ = Generator_Configurations

%&£ Clock Managerspi . & 0Ss
4 = Processors
- Select the Settings tab . @ Cpu:S32K144 100
> ; — a =
ﬁj:%settmgd:mﬁ*: omponents

- GiF pin_mux:PinSettings
- Check the Enable box for LPIT > @ clockMan:clock manager

& intManlinterrupt_manager

(FRELPITHRLRAYET . € IpitL:ipit
- Select the SOSCDIV2_CLK as the functional clock source
JFEEESOSCDIV2_CLK{EALPITHIIHEERT TR

Clock configuration 0

Settings ™. SIRC| FIRC|RTC| SOSC| SPLL| CLKOUT|LPO| SIM| TCLK | Trace | Clock Values Summary |

Peripheral Clocks

Clock Name Enable Interface Clock Functional Clock Multiply  Divide Frequency

FTM2_CLK O swax SIRCDIV CIK OHz

FTM3_CLK 0 swax SIRCDIVL CIK OHz

LPI2CO_CLK ] suscik SIRCDIV2CLK 0Hz

LPITO_CLK BUS_CLK SOSCDIV2_ CLK 8 MHz

1]

o eik E e o SECURE CONNECTIONS
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LPSPI2_CLK O suscix SIRCDIV2 CLK 0Hz




S32K144 GPIOs Lab: Generate the code

- To generate the code for the configuration select, click the generate code icon #
In the Components window.

BoE{CIE4&ER , miEGenerate CodeEfR
- Wait for the code to be generated.

FIHESRTT

iz Components - Hands-On-Clock &2 = %l B |° | Generating code leorl ) oS
> = Generator_Configurations @ Generating code - pin_mux component

> = 08s

4 = Processors — .y

. 49 Cpu:S32K144_100
4 = Components

- U4iF pin_muxPinSettings [ Always run in background

- /| clockManl:clock_manager

. ﬂ] intManLinterrupt_manager [Runin Backgmund] ’ Cancel ] ’ Details = » ]

- 1 IpitLipit

Ny SECURE CONNECTIONS
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S32K 144 Interrupts Lab: Install LPIT interrupt / 3&&kL PITHRER

- In the project window double click the main.c file to open it

FIFFMain.CERZEYL

- Expand the interrupt_manager component in the Components Window

EFFinterrupt_managerzp(t

Drag and drop the INT_SYS InstallHandler function. Placed it after the Pins_DRV_Init function in

main.c

- HBINT _SYS InstallHandert&AZ8ZEMaintRg8 , BEPIn¥JBERE S E

90

©5. Components - Hands-On-Clock &2 = M B

» (= Generator_Configurations
= 05s
4 = Processors
- & Cpu:S32K144_100
4 (= Components
- 4 pin_muxPinSettings
» @J clockManl:clock_manager

M INT_SYS_InstallHandler

M INT_SYS_EnableIRQ

M INT_SYS_DisableIRQ

M INT_SYS_EnablelRQGlobal
M INT_SYS_DisableIRQGlobal
M INT_SYS_SetPriority

M INT_SYS_GetPriority

M INT_SYS_ClearPending

M INT_SYS_SetPending

M INT_SYS_GetPending

M INT_SYS_GetActive

EXTERDY | g pitvipit

@ main.c &g

VOLaT1le 1INT eX1T_Code = d;

/* User includes (#include below this line is not maintained by Processor Expert) */

f*1

\brief The main function for the project.
\details The startup initialization sequence is the following:

* - startup gsm routine
* - main()
/

int main(void)

1

/* Write your local variable definition here */

/*** Processor Expert internal initialization. DON'T REMOVE THIS CODE!!! ***/
#ifdef PEX_RTOS_INIT
PEX_RTOS_INIT(); /* Initialization of the selected RTOS. Macre is defined by the RTOS component. */
#endif
/*** End of Processor Expert internal initialization.

CLOCK_S¥S_Init(g_clockManConfigsArr, FSL_CLOCK _MAMNAGER_CONFIG_CNT,

g clockManCallbacksArr, FSL_CLOCK_MANAGER_CALLBACK_CNT);
CLOCK_SY¥S_UpdateConfiguration(BU, CLOCK MANAGER POLICY FORCIBLEY;
Pins_DRV_Init({NUM_OF CONFIGURED PINS,g pin mux_InitConfigArr);
INT_SYS_InstallHandler();|

for(;;)
i

INS
LD



S32K 144 Interrupts Lab: Install LPIT interrupt / 3&&kL PITHRER

- Inthe INT_SYS InstallHandler function add the following parameters:
INT_SYS InstallHandlertRZNEELN 244
- LPITO_ChO_IRQn,
- &LPIT_ISR,
- (isr_t*0

/* Install LPIT ISR as LPIT interrupt handler */
INT _SYS InstallHandler(LPITO ChO IRQn, &LPIT ISR, (isr_t *)@);

- Create a new function named LPIT_ISR and placed above main

EMainRELEy , FIiE— 1 REL, B AHLPIT_ISR

void LPIT_ISR(void)

1
I
}

Iz
‘\brief The main function for the project.
“details The startup initialization sequence is the following:
* - startup asm routine

; - main()
?nt main(void) SECURE CONNECTIONS
91 EXTERNAL US| /* Write your local variable definition here */ FOR A SMARTER WORLD



S32K 144 Interrupts Lab: Initialize LPIT / #J8g{EGLPIT

- Expand the Ipit component in the Components Window

BEFFLPITEMY

- Drag and drop the following functions in to main, place them after the INT_SYS_InstallHandler function
et LA N EREZEMainRE] , BIEINT_SYS InstallHandlerZ&iZg

92

- LPIT_DRV _Init
- LPIT_DRV _InitChannel

- LPIT_DRV_StartTimerChannels

. Components - Hands-On-Clock &2 | = & ¥ = O

+ = Generator_Configurations
+ = 0Ss
4 = Processors
- 48 Cpu:S32K144_100
4 (= Components
> 4# pin_mux:PinSettings
: B3 clockManl:clock_manager
- 2| intManLinterrupt_manager
a @) IpitLipit
- [ Ipit_halldpit_hal
[ |PIT DRV Init
M LPIT_DRV_Deinit
[ LPIT_ DRV InitChannel
[ LPIT_DRV_StartTimerChannels
" LPIT_DRV_StopTimerChannels
M LPIT_DRV_SetTimerPeriodByUs
[ LPIT_DRV_SetTimerPeriodInDuall6ModeByUs

M 1DTT MR et TirmarDars ~ A0l 1o

/* Install LPIT ISR as LPIT interrupt handler */
INT _SYS InstallHandler(LPITO Che@ IRQn, &LPIT ISR, (isr t *)@);

LPIT DRV_Init(INST_LPIT1, &lpitl InitConfig);

LPIT DRV_InitChannel(INST LPIT1, /*uint32 t channel*/,
&1pitl ChnConfig@);

LPIT DRV_StartTimerChannels(INST LPIT1,);

Ny SECURE CONNECTIONS
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S32K 144 Interrupts Lab: Initialize LPIT / #J8g{EGLPIT

=R AIFELUTESE
« Inthe LPIT_DRV_Init function add the following parameters..
- FSL_LPITY1,
- &Ipitl_InitConfig
In the LPIT_DRV_InitChannel function add the following parameters..
- FSL_LPITY1,
-0
- &lpitl_ChnConfig0
In the LPIT_DRV_StartTimerChannels function add the following parameters:.
- FSL_LPITY1,

-(1<<0) - . n
/* Install LPIT ISR as LPIT interrupt handler */
INT_5YS InstallHandler(LPIT@ Ch@ IRQn, ELPIT ISR, (isr t *)@);
LPIT DRV _Init({INST LPIT1, &lpitl InitCenfig);
LPIT DRV InitChannel({INST LPIT1, @, &lpitl ChnConfigh);
93 EXTERNAL USE LPIT DRV StartTimerChannels(INST LPITL, (l<<@));



S32K 144 Interrupts Lab: Clear LPIT Flag in interrupt / s PR

- Expand the Ipit component in the Components Window

FEFFLPITER

- Drag and drop the following function into LPIT_ISR:

FELPIT_ISRFEMET |, HEHLATEREL

- LPIT_DRV_ClearinterruptFlagTimerChannels
- Inthe LPIT_DRV_ClearinterruptFlagTimerChannels function add the following parameters:

PRESENT
. Companents - Hands-On-Clock 52 = % &~ = O
—_ FS L L P I T 1 » E: ({E)E;r;erator_Conﬁgurations
- 4 (= Processors
- (1<<0)

- @ Cpu:S32K144_100
4 (= Components
> 4 pin_mux:PinSettings
> /@ clockManl:clock_manager
| intManlinterrupt_manager
4 @@ IpitLipit
» Bl Ipit_halL:lpit_hal
M LPIT_DRV_Init
H LPIT_DRV_Deinit
® LPIT_DRV_InitChannel
® LPIT_DRV_StartTimerChannels
B |LPIT_DRV_StopTimerChannels
® LPIT_DRV_SetTimerPeriodByUs
® LPIT_DRV_SetTimerPeriodInDual16ModeByUs
H LPIT_ DRV _GetTimerPeriodByUs
B LPIT_DRV_GetCurrentTimerUs
H LPIT_DRV_SetTimerPeriodByCount
F LPIT_DRV_SetTimerPeriodInDual16ModeByCoun
H LPIT_DRV_GetTimerPeriod ByCount
B LPIT_DRV_GetCurrentTimerCount
| PIT DRV GetInterruptflagTimerChannels

M LPIT_DRV _ClearInterruptFlagTimerChannels

94  EXTERNAL USE

vold LPIT ISR(void)

{

LPIT DRV ClearInterruptFlagTimerChannels(FSL_LPIT1,(1 << @));]

Ny SECURE CONNECTIONS
4\ FOR A SMARTER WORLD



S32K144 Interrupts Lab: Toggle Green LED (PTD16) / IAYKLED
- Expand the gpio_hal component in the Components Window

EFFGPIO_HALF3B4
- Drag and drop the GPIO_HAL _TogglePins function into LPIT_ISR

B GPIO_HAL_TogglePinsERZY , BIFELPIT ISREELF
- Add the following parameters: 7 J1Z%4

- PTD 5. Components - Hands-On-Clock 22 = b & void LPIT IERI:UDid:I
» = Generator_Configurations { -
- (1<<16) ’ g E:Cessms LPIT DRV ClearInterruptFlagTimerChannels(FSL LPITL, (1 << @));
| @ Cous32K144. 100 GPIO HAL TogglePins(PTD,(1<<16));
4 (= Components }

a Ui pin_mux:PinSettings
- M port_hall:port_hal
4 M gpio_hall:gpio_hal

gGPIO_HAL_WritePin - Remember to initialize LEDs to be OFF (IOW'Side driVE):
GPIO_HAL WritePins
eyt #IRICAT oG LEDIRK

IE GPIO_HAL TogglePins

M GPIO_HAL_ReadPins
M GPIO_HAL_GetPinsDirection

GPIO_HAL_SetPins(PTD, 1<<16);

y SECURE CONNECTIONS
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S32K144 Interrupts Lab: Build and debug the lab / #giFiEit LI

- Click on the build icon to make sure that there a no compiler errors.
X LIz , FIAIRBIRE

- Configure the debug configuration start a new debug session
BoEREIO , FiaiEa

File Edit Source Refactor MNavigate Search Project Rug ssor Expert Window  Help
il SRR SN RIRACRNCE 7N [ R B % | & S s BeEOEH - H oD~ Quick Access &5 | (E& C/Cr+] 45 Debug

Quick Access o= | % Debug

SECURE CONNECTIONS
A FOR A SMARTER WORLD

h
|
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S32K144 Interrupts Lab: Build and debug the lab / #giFiEit LI

- In the debug perspective click the run icon to start the project.
- Green LED should toggle every 1 sec.

97

\

RIZ1T , MERB|FELEDAN:

ITJ Debug - $32K144 SDK_Lab_Interrupts/Sources/main.c - $32 Design Studio for ARM

File

%5 Debug 2
4 I'El 532K144_SDK_Lab_Interrupts_Debug [GDE PEMicro Interface Debugging]

4 EC;) 532K144_SDK_Lab_Interrupts.elf

4 f* Thread #1 (Suspended : Breakpoint)
= main() at main.c:57 (3048

po Ci\Freescale\532_ARM_v1.2\eclipse'\pluginsicom.pemicro.debug.gdbjtag.pne_2.4.4.201604111648 win32\ pegdbserver_conscle
s arm-none-eabi-gdb
s Semihosting Console

[€] main.c 22

CLOCK_SYS_Init(g_clockManConfigsArr, FSL_CLOCK_MANAGER_CONFIG_CNT,
g_clockManCallbacksArr, FSL_CLOCK MANAGER_CALLBACK CNT);
CLOCK_SYS UpdateConfiguration(8U, CLOCK MANAGER POLICY FORCIBLE);

Pins_DRV_Init(NUM_OF_CONFIGURED_PINS,g_pin_mux_InitConfighrr);
GPIO_HAL_SetPins(PTD, (1<<@|1<<15|1<<16));

J* Install LPIT_ISR as LPIT interrupt handler */
INT_SYS_InstallHandler(LPIT@ IfQn, &LPIT_ISR, (isr_t *)@);
LPIT_DRV_Init(FSL_LPIT1,&1pitl_InitConfig);
LPIT_DRV_InitChannel(FSL_LPIT1,@,&1pitl_ChnConfig®);
LPIT_DRV_StartTimerChannels(FSL_LPIT1, (1 << @));

for(3;)

i

}

/* Write your code here */
/* For example: for(;;) { } */

/*** Don't write any code pass this line, or it will be deleted during code generation. ***/

Edit Source Refactor Navigate Search Project Run  Processor Expert Window Help
H-rBealR B2 RS RS H-0-®U- B F- S

R AR

J/*** RTOS startup code. Macro PEX_RTOS_START is defined by the RTOS component. DON'T MODIFY THIS CODE!!! ***/

SECURE CONNECTIONS
FOR A SMARTER WORLD



Lab 04.
S32K144 FLEXCAN

- In this lab you will learn:

ANELFAREFILITARS
-How to configure FlexCAN module for
CAN transmission and Reception

e B FlexCANTELRIKI A& CANIR ST

- Use callbacks for Send and Receive
operations

(EFIENAR AR A
- Use pin edge interrupt

{E PN G RRRT

x SECURE CONNECTIONS
FOR A SMARTER WORLD




S32K144 FlexCAN Lab: Theory CAN Communication

Bus

- In this lab will be used the following components of the EVB:
AL, (RIS(ERLITEVBRIR
-RED and Green LEDs
T EBFN4REBLED
- CAN Low and CAN High
CANE. CAN{K

W2 and SW3 .

BLUELED PTDO
Y2532 1L5E
g2, RS RED LED PTD15

GREEN LED PTD16

SW3
SW2 PTC12
RGB LED
SW3 PTC13
CAN TX PTES
CAN RX PTE4 ¢ ‘ SECURE CONNECTIONS
99  EXTERNAL USE FOR A SMARTER WORLD



S32K144 FlexCAN Lab: CAN Message / CANIRMNIET

Identifier: '0' (0=000) H [0x48) e (0x65) | {0x6C) | {Dx6C) o (Ox6F) ' (0x20] W (0x57) o (0x5F) CRC: 'S799' (0x164.7)

w | Arbitration| 2 Data CRC % o
Q1 Field S Field Field |x| W
O @)
<
A
i \ iz ) c a
2 hEE H) SE CRCY 4
b4 % 5 =

\ ¥ 4 SECURE CONNECTIONS
100 EXTERNAL USE 4\ FOR A SMARTER WORLD



S32K144 FlexCAN Lab: Theory

- Provides full implementation for CAN FD and Standard
CAN implementation (CAN 2.0B)

22 INREAICANFDHMSFIFRAECANTMY
- Compliant with 1ISO 11899-1 standard

fFE1S0 11899-1HRAE
- Configurable mailboxes with 0-64 bytes of data

MailboxesR]FL & Rk 0-64byte

- RX FIFO and Pretended Networking support
Z1FRX FIFOIRZ(f1Pretended Networkingf&= i,

- 3 instances of FlexCAN available on S32K144

S32K1444F3 1 FlexCAN
Module Names Number of Message | ISO CAN FD feature PNET feature
Buffers (MB)
FlexCANO 32 MBs Yes Yes
FlexCAN1 16 MBs No No
FlexCAN2 16 MBs No No

------------------------------------------------------------------------------------------------------

Peripheral Bus Interface

Address, Data, Clocks, Interrupts
Bus InterfaceUnit Message
Registers Buffers
(MBs)
l Controller i
i Host Interface i RAM
i Tx Rx
| | Arbitration Matching
Protocol Engine
CAN Txl } CAN Rx Chip
CAN Transceiver
! 1
CAN Bus
vy SECURE CONNECTIONS
4\ FOR A SMARTER WORLD



S32K 144 FlexCAN Lab: Enable Clocks / {EgERIh

- Select the clock_manager component in the Components window
- Inthe Clock sources -> SOSC_CLK field write 8000000(corresponding to 8MHz)

- In the Functional Clock-> SOSCDIVx_CLK->DIV1 CLK select SOSC CLK/1
BLESOSC_CLKA8MHz , iIREH S IIAYFFSOSCDIV1_CLK/ASOSC_CLK/1

102 EXTERNAL USE

Settings | SIRC| FIRC| RTC| SOSC| SPLL| CLKOUT| LPO| SIM| TCLK| Trace | Clock Values Summary |

Peripheral Clocks
Clock Name Enable
ADCO_CLK
ADC1 CLK
CMPO_CLK
CRCO_CLK
DMAMUXO0_CLK
EWMO_CLK
FlexCANO_CLK

i

Functional clocks
Clock Name
SIRCDIVx_CLK (x=1,2)
FIRCDIVx_CLK (x=1,2)

DIV1_CIK (x=1)
SIRC_CLK/1 & MHz
FIRC CLK/1 48 MHz

Interface Clock Functional Clock Multiply  Divide Frequency

BUS CLK IBCOND CLK

BLUS CLK IBCOND LY

SOSCDIVx_CLK (x=1,2) SOSC_CLK/1 & MHz

SPLLDIVx_CLK (x=1,2) PLL_

Interface clocks
Clock Name RUN
SCS_CLK FIRC_CLK
SYS_CLK FIRC_CLK/1
BUS_CLK FIRC_CLK/2
SLOW_CLK FIRC_CLK/2

Clock sources

Clock Name Enable
SIRC_CLK

FIRC_CLK

SOSC_CLK

SPLL_CLK

LPO_CLK

K/ 112 MHz

Freq. in RUN Mode VLPR

DIV1_CLK Frequency

=
8Hz

DIV2_CLK (x=2) DIV2_CLK Frequency
SIRC_CLK/1 8 MHz

FIRC_CLK/1 48 MHz
SOSC_CLK/1 8 MHz

SPLL_CLK/1 112 MHz

Freq. in VLPR Mode HSRUN

Description

SIRC_CLK Divide x. (x=12)

FIRC_CLK Divide x. (x=1,2)

SOSC_CLK Divide x. (x=1,2)
SPLL_CLK Divide x. (x=1,2)

Freq. in HSRUN Mode Description

48 MHz SIRC CLK 8 MHz SPLLCLK 112 MHz System clock
48 MHz SIRC_CLK/2 4 MHz SPLL_CLK/1 112 MHz Core clock
24 MHz SIRC_CLK/1 4 MHz SPLL_CLK/2 56 MHz Bus clock
24 MHz SIRC_CLK/4 1 MHz SPLL_CLK/4 28 MHz Flash clock
Reference Divide Multiply ~ Frequency Monitor ~ Description
8.0 MHz Slow internal reference clock

m. Fast internal reference clock
Crystal oscill... 8000000 Disabled System oscillator clock
SOSC /1 *28 1 2= ViHz Disabled System phase-locked loop

128 kHz Low Power Oscillator

L | »

SECURE CONNECTIONS
FOR A SMARTER WORLD



S32K144 FlexCAN Lab: Enable Clocks / {BEERJEh

- In Peripheral Clock section -> FlexCANO_CLK check: enable
{FHEFLexCANOEIRAYRT &

‘Settings *_SIRC | FIRC | RTC| SOSC | SPLL| CLKOUT | LPO | SIM| TCLK| Trace| Clock Values Summary|

Peripheral Clocks

Clock Mame Enable Interface Clock  Functional Cleck  Multiply Divide Frequency
CRCO_CLK ] BUS CLEK

DMAMUX0_CLK BUS_CLEK

EWMD_CLK ] BUS CLK

FlexCANO CLK SY5_CLK

FlexCAN1_CLK Il SYE CLK

FlexCAN2_CLK [ SYS CLK

FLEXIOD_CLK ] BUS CLK SIRCDIV2 CLK (WSEY

x ‘ SECURE CONNECTIONS

103 EXTERNAL USE FOR A SMARTER WORLD



S32K144 FlexCAN Lab: Select 1/0 pins / i &I/OEH]

- Select the pin_mux component in the Components window

- Select CAN tab inside the Routing tab

- In the Pin/Signal Selection Column, select PTE4(Rx) and PTES5(TX).
BCECANORHRAIEM] , PTE4AIRX , PTESHTX

Routing

Functional Properties | Methods | Settings

View Mode Options
@ Collapsed () Pins [T Show Only Configurable Signals

ADC | CAM| CMP| EBEWM | O FLEXIO| FTM| GPIO| JTAG|® LPL2C| M LPSPI © LPTMR | M LPUART| Platform |  PowerfindGround
Signals Pin/Signal Selection Direction
4 CANO
Receiver Input PTE4 Input
Transmitter Output PTES Output
a4 CAN1
Receiver Input MNo pin routed Input
Transritter Qutput No pin routed Output
4 CAN2
Receiver Input Mo pin routed Input
Transrnitter Qutput MNo pin routed Output
\
104 EXTERNAL USE 4

P

= Components - Hands-On-Clock &2
- = Generator_Configurations
» = 0Ss
4 = Processors
. 4 Cpu:S32K144_100
4 = Components

> U pin_mux:PinSettings

- 3 clockManl:clock_manager
- & intManlinterrupt_manager

SECURE CONNECTIONS
FOR A SMARTER WORLD



S32K144 FlexCAN Lab: Select 1/0 pins / i &I/OEH]

- Select PTD, Pin 15 and 16 -> set PTD15 and PTD16

- In the direction tab configure the pin as Output

ALEPTD15FIPTD16 9%

=yl

ADC| CAN| CMP| EWM| FLEKIG| FTM | GPIO JTF\.IE| LP‘I.ZC|ILP5PI| LPTMR|ILPUART| Platfcrrm| Powerﬁ..ndﬁmund| RTC| 5WD| TRGMUK|

Signals Pin/Signal Selection Direction Selected Pin/Signal Mame
Pin7 Ne pin routed No pin routed
Pin & Mo pin routed No pin routed
Pin9 No pin routed No pin routed
Pin 10 Mo pin routed No pin routed
Pin11 Ne pin routed No pin routed
Pinl2 Mo pin routed No pin routed
Pin13 No pin routed No pin routed
Pin 14 Mo pin routed No pin routed
Pin15 PTD15S Output PTD15
Pin 16 PTD16 Clutput PTD1E
Pin 17 No pin routed No pin routed
Ny SECURE CONNECTIONS
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S32K144 FlexCAN Lab: Select 1/0 pins / i &I/OEH]

- Select PTC, Pin 12 and 13 ->set PTC12 and PTC13
- In the direction tab configure the pin as Input

ELESPTCL12FIPTC13 M NE ]

ADC| CAN| CMP| EWM| FLE.K'I[}| FTM | GPIO JTAG| LPIEC|ILP5PI| LPTMF‘.|ILPUAHT| PIatForm| PowerAndGroun:

L =)

Signals Pin/Signal Selection Direction

 PTA

- PTB

a PTC
Pin 0 No pin routed Mo pin routed
Pin1 No pin routed No pin routed
Pin 2 No pin routed Mo pin routed
Pin 3 No pin routed Mo pin routed
Pin 4 Mo pin routed Mo pin routed
Pin 5 No pin routed Mo pin routed
Pin & No pin routed Mo pin routed
Pin7 No pin routed Mo pin routed
Pin & No pin routed No pin routed
Pin 9 No pin routed Mo pin routed
Pin 10 No pin routed Mo pin routed
Pin11 No pin routed Mo pin routed
Pin12 PTC12 Input
Pin 13 PTC13 Input
Miw 14 Bl mdm e cbmdd Alm oo e cdmd

106 EXTERNAL USE

h
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S32K 144 FlexCAN Lab: Configure Button Interrupt / Be EB¥zEEPER

- Switch to Functional Properties tab and type ptc in Pin Filter input
- Select “ISF Flag and Interrupt on rising-edge” for PTC12 and PTC13

fE£Functional Propertiestr&f=F

Reuting (Funr:til:unal Properties

Methndq Settingq

NG BPTC12F1PTC13 A EFH Al

Yiew Mode

@ Pins

Pernpheral Signals

Pad Configuration

Fin Filter

? ptc

107 EXTERNAL USE

\
4

Pin User Pin/Signal N;me Interrupt Flag Interrupt Pin Mux

40 PTCO Don't modify Interrupt Status Flag (15F) s disabled. Pin disabled (...
39 PTC1 Don't modify Interrupt Status Flag (I5F) s disabled. FPin disabled (...
52 PTC10 Don't modify Interrupt Status Flag (I5F) s disabled. Pin disabled (...
51 PTC11 Deon't modify Interrupt Status Flag (ISF) is disabled. Pin disabled (...
50 PTC12 Don't modify ISF flag and Interrupt on rising-edge. Alternative 1 (...
49 PTC13 Don't modify I5F flag and Interrupt on rising-edge. Alternative 1 {...
46 PTC14 Don't modify Interrupt Status Flag (ISF) s disabled. FPin disabled (...

SECURE CONNECTIONS

FOR A SMARTER WORLD



S32K144 FlexCAN Lab: Configure FlexCAN / figE&FlexCAN

- Go to Component Library window. Select the flexcan in the Alphabetical tab.

- Double click flexcan to add to your project. FlexCAN component should appear on the component
window.

ZI0FlexCANERBEZ T2

% *Compoenent Inspector - clockManl | %y Components Library 2

108

Alphabetical ~._Categories| Processors | Board Configurations

¥l

Component
A4l adc
@ adc_hal
@) clock_manager
# cmp
B cmp_hal
& crc
B cre_hal
& csec
3 csec_hal
@ dmamux_hal
B edma
B edma_hal
& eim
B eim_hal
& erm
erm_hal
2 ewm
B ewm_hal

[AII repositories

V] IAppIicable to project ~

Component Repository
SDK_S32K144_03
SDK_S32K144 03
SDK_S32K144 03
SDK_S32K144_03
SDK_S32K144 03
SDK_S32K144 03
SDK_S32K144 03
SDK_S32K144_03
SDK_S32K144 03
SDK_S32K144 03
SDK_S32K144 03
SDK_S32K144_03
SDK_S32K144 03
SDK_S32K144 03
SDK_S32K144_03
SDK_S32K144 03
SDK_S32K144 03
SDK_S32K144 03
SLK S22K044 023

Description

532 SDK Peripheral Driver for Analog-to-Digital Converte...
532 SDK HAL for Analog-to-Digital Converter (ADC HAL)
532 SDK Peripheral Driver for Clock Manager (clock mana...
532 SDK Peripheral Oriver for Comparator (cmp)

532 SDK HAL for Comparator {cmp)

532 SDK Peripheral Driver for Cyclic Redundancy Check (C...
532 SDK HAL for Cyclic Redundancy Check (CRC HAL)

532 SDK Peripheral Driver (csec)

532 SDK HAL for Cryptographic Services Engine {csec)

532 SDK HAL for Direct Memory Access Multiplexer (dma...
532 SDK Peripheral Driver for Enhanced Direct Memary A...
532 SDK HAL for Enhanced Direct Memory Access control...
532 SDK Peripheral Driver for Error Injection Module (EIM)
532 SDK HAL for Error Injection Module (EIM HAL)

532 SDK Peripheral Driver for Error Reporting Module (ER...
532 SDK HAL for Error Reporting Module (ERM HAL)

532 SDK Peripheral Driver for External Watchdog Monitor...
532 SDK HAL for External Watchdog Monitor (EWM HAL)

S32 D Peripheral Dover ior Flash Memary (FLASE)

fal
flexcan

SDK_532K144 03

532 SDK PeriEheraI Driver for Flexible Controller Area Net... I

3 flexcan_hal
[ flexio_hal
= flexio_i2c
= flexio i2s
= flexio_spi
= flexio_uart
8 FreeRTOS
@ ftm

B ftm_hal

Bl Aania hal

SDK_§32K144 03
SDK_S32K144 03
SDK_532K144 03
SDK_S532K144 03
SDK_532K144 03
SDK_S32K144 03
SDK_532K144 03
SDK_S32K144 03
SDK_532K144 03
CNK S27k144 N2

532 SDK HAL for Flexible Controller Area Network (FlexC...
532 SDK HAL for Flexible I/O (flexio)

532 SDK Peripheral Driver for Inter-Integrated Circuit over...
532 SDK Peripheral Driver for Serial Peripheral Interface o...
532 SDK Peripheral Driver for Serial Peripheral Interface o...
532 SDK Peripheral Oriver for UART over Flexible I/O (Flex...
FreeRTOS Operating System Component (FreeRTOS)

532 SDK Peripheral Criver for FlexTimer Module (FTM)

532 SDK HAL for FlexTimer Module (FTM HAL)

S22 CNK HAL for General-Purnoce Inout/Ontnut (GPTO HA

‘t=. Components - 532K144 FlexCAMN_Lab &3

> =+ Generator_Configurations
> = O%s
4 [~ Processors
. Ef) Cpu:S32K144_100
4 [ Components
> [ Referenced_Components
> Ui pin_mux:PinSettings
» £ clockManl:clock_manager
. =8| intManl:interrupt_manager

s canComl:flexcan
oz

Ny SECURE CONNECTIONS
4\ FOR A SMARTER WORLD



S32K 144 FlexCAN Lab: Configure FlexCAN / figB&FlexCAN

- Select CANO as Deuvice.
- Select first item from the Configurations list.
- The configuration will appear under the table.

1ECANO, , NEBCE

Component name canComl
Device CAMND -
Component version  532K144_5DK0L

P
Configurations . Pretended M etwurking\l Shared components | Inherited compon entq

Driver state structure name  canComl_State

P
Configurations list

Configurations list _ i

# Configuration Mame Read only Enable FD PE clock source MBs number RxFIFO ID filters number Use RxFIFQ  RxFIFO transfer type  Ruf
] itConfi V] V] Sys clock 16 8 Px FIFO Filters ] Using interrupts Ch

€| 1 3
)

......... NNECTIONS
109 EXTERNAL USE 41 FOR A SMARTER WORLD



S32K144 FlexCAN Lab: Configure FlexCAN / figE&FlexCAN

- Check the box linked to Enable FD
- Select PE clock source as Sys clock and Payload size to 16

A%Enable FD , 1%&31%Sys Clock#i9 CANIESRAIETERR

Mame canComl_InitConfigd
Read only
Enable FD
PE clock source Sys clock -
MBs number 16
RxFIFOQ ID filters number &8 Rx FIFO Filters -
Use Rx FIFO ]
RxFIFO transfer type Using interrupts -
RxFIFO transfer DMA channel number | Channel 0 -
Operation Mode Mormal -
Payload Size FLEXCAM_PAYLOAD SIZE 16 -
Module clock 48 MHz
PE clock 48 MHz
Bitrate to time segments
Bitrate configuration
Item Propagation segment  Phase segmentl Phase segment2  Prescaler Division Factor  Resync jump width  Bitrate [kbit/s] Sampling point [%5]
110 EX Arbitration Phase 7 4 1 5 1 500 87.5 ;II\_I[S)

Data Phase 17 2 2 1 1 1000 &7.5



S32K144 FlexCAN Lab: Configure FlexCAN / figE&FlexCAN

- Set Bitrate for Arbitration Phase to 500kbit/s
- Set Bitrate for Data Phase to 1000kbit/s

Ao & Arbitration PhaselYi452 /9500kbit/s
AdEData PhasefYiR452/91000Kkbit/s

111

Mame

Read cnly
Enable FD

PE clock source

MEBs number

RxFIFO IO filters number
Lse Rx FIFO

RxFIFO transfer type

canComl_InitConfigl

Sys clock

& Fx FIFO Filters

Using interrupts

RxFIFD transfer DMA channel number | Channel 0

Operation Maode

Payload 5ize

Module clock

PE clock

Bitrate to time segrments
Bitrate configuration
Itemn
Arbitration Phase

EXTERNAL U  DataPhase

Propagation segment  Phase segmentl Phase segment2  Prescaler Division Factor  Resync jummp width  Bitrate [kbit/s] Sampling peint [%]

17

4
2

FLEXCAN_PAYLOAD SIZE 16

1
2

-

-

-
-
—
—

5
1

1
1

500

1000

875
815

INNECTIONS
RTER WORLD



S32K144 FlexCAN Lab: Generate the code / {Xt834ERL

- To generate the code for the configuration select, click the generate code icon #
In the Components window.

BoE{CIE4&ER , miEGenerate CodeEfR
- Wait for the code to be generated.

FIHESRTT

5. Components - 532K144 FlexCAN_Lab 22 [= [fq L)

| Generating code ' Elﬂlg

Generating code - pin_mux component

> [ Generator_Configurations
> 2= O5s
4 = Processors
. G Cpu:S32K144_100
4 [ Components

» = Referenced_Components
> U5F pin_muxPinSettings
- ) clockManl:clock_manager

’ ﬂj intManl:interrupt_manager I [Flun in Eackgmund] ’ Cancel ] ’ Details = »
5 @ canComl:flexcan

[ Always run in background

4 SECURE CONNECTIONS
FOR A SMARTER WORLD

h
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S32K144 FlexCAN Lab: FlexCAN Configuration / BigE&gFlexCAN
Add Clock Init and Update Configuration functions.

Initialize pins.

IR CETsPAIPInECE

Drag and Drop FLEXCAN_DRV _Init into main.c file, after PINS_ DRV _Init call.

HEFEFLEXCAN_DRV_InitEREIZEMainRZ] , B{EPINS DRV _InitgRE < f5

i, Components - 532K144_FlexCAN_Lab 52 [ Eb By

» [== Generator_Configurations
s = 05s
4 = Processors
> 4 Cpu:S32K144 100
4 = Components
» [ Referenced_Components
> Ui pin_muxPinSettings
> B clockManl:clock_manager
> 20 intManl:interrupt_manager
4 BT canComl:flexcan
s m flexcan_hall:flexcan_hal
M FLEXCAN_DRV SetBitrate
M FLEXCAN_DRV_SetBitrateCht
M FLEXCAN_DRV GetBitrate
M FLEXCAN_DRV_SetRxMaskType
M FLEXCAN_DRV SetRxFifoGlobalMask
M FLEXCAN_DRV_SetRxMbGlobalMask
? FLEXCAM DRV SetRudndividualMask
M FLEXCAN_DRV Init

113 EXTERNAL U T FLEXCAN_DRV Deinit

/* Write your local variable definition here */

/*** Processor Expert internal initialization. DON'T REMOVE THIS CODE!!! *
#ifdef PEX_RTOS_INIT

PE)(_RTOS_INIT() /* Initialization of the selected RTO
#tendif
/*** End of Processor Expert internal initialization.

CLOCK_SYS_Init(g_clockManConfigsArr, CLOCK _MAMAGER_COMFIG_CNT,
g_clockManCallbacksArr, CLOCK_MANAGER_CALLBACK_CNT);
CLOCK_S¥S UpdateConfiguration{@U, CLOCK MANAGER POLICY AGREEMENT);

PINS_ DRV _Init(MUM_OF _CONFIGURED_PINS, g_pin_mux_InitConfighArr);

FLEXCAN DRV Init(INST CANCOM1, &canComl State, &canComl InitConfigl);

* Don't write any code pass this line, or it will be deleted during cod
* RTOS startup code. Macro PEX_RTOS_START is defined by the RTOS compon
#ifdef PEX_RTOS START
PEX_RTOS_START(); /* Startup of the selected RTOS. Macr
#end1f
"* End of RTOS startup code. *%%/
J/*** Processor Expert end of main routine. DON'T MODIFY THIS CODE!!!l ***/

/!

TS

For(;;) { JRE CONNECTIONS

if(exit_code != 8) {

break; A SMARTER WORLD



S32K 144 FlexCAN Lab: Buttons interrupt / B B¥zBEPER

- Enable IRQ for buttons PORTC
1%@% P O RTC EI\J HH IZI:,E CLOCK_S¥S Init(g clockManConfigsArr, CLOCK MANAGER_CONFIG _CNT,

g clockManCallbacksArr, CLOCK MANAGER CALLBACK CNT);
CLOCK_SY5 UpdateConfiguration(@U, CLOCK MANAGER POLICY AGREEMENT);

4 ﬂj intManl:interrupt_manager PINS DRV_Init(NUM OF CONFIGURED PINS, g pin mux_InitConfigArr);

lﬁl INT_5Y5 InstallHandler FLEXCAN DRV Init({INST CANCOML, &canComl State, &canComl InitConfige):
Lﬁl INT_5Y5 EnablelR.Q) ‘ INT_SYS_EnableIRQ(PORTC IRQn);
M INT_5YS5_DisablelRQ

M INT_SYS_EnablelRQGlobal

M INT_5YS_DisablelRQGlobal

Drag and drop INT_SYS EnablelRQ from interrupt manager component.
Add PORTC_IRQn parameter to enable IRQ for PORTC
WHEINT _SYS EnablelRQEEZIEMaInREY , IMAZSEIPORTC _IRQN

Ny SECURE CONNECTIONS
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S32K 144 FlexCAN Lab: Buttons interrupt / B B¥zBEPER

- Add PORTC IRQHandler function
In main.c file to get which button was
pressed and to set the message that
will be sent

FEPORTC IRQHandlerg®dzy , =
TR MY, REERERER

115 EXTERNAL USE

void PORTC_IRQHandler(void)

{
uint32 t buttonsPressed;
buttonsPressed = PORT_HAL GetPortIntFlag(PORTC);
switch(buttonsPressed)
{
case (1 << 12):
pMessage = messagel;
toSend = true;
break;
case (1 << 13):
pMessage = message2;
toSend = true;
break;
default:
break;
}
PORT_HAL_ClearPortIntFlagCmd(PORTC);
}

Ny SECURE CONNECTIONS
4\ FOR A SMARTER WORLD



S32K144 FlexCAN Lab: Adding global variables / il R/BEEE

- Add global variables to main.c file, for storing messages and flags

SINEREE , FHREAKXRIHER | IERIRS

"Hello World!";
"Hello Board!";

const uint8_t messagell[]
const uint8_t message2[]

const uint8_t * pMessage;
volatile bool toSend;
volatile bool dataReceived;

uint8_t rxDataBuffer[16];

4 SECURE CONNECTIONS
FOR A SMARTER WORLD

h
L
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S32K 144 FlexCAN Lab: Turning off LEDs / SRFAILEDXT

- Add function calls to GPIO in main function, to turn off both LEDs
EMainEREYH 5o ZLED

4 i pin_muxPinSettings
> m port_hall:port_hal

INT _S¥S EnableIRQ{PORTC IRQn);

4 m gpic_hall:gpio_hal EF'I':'_H.-'JI.L_'I.'JFitEF'iH I: PTD, 15, 1 :I »
[P GPIO_HAL WritePin ‘ GPIO HAL WritePin(PTD, 16, 1);
M GPIO_HAL_WritePins
E GPIG_HHL_GEtP.iHEDLItpLIt Hhi].E‘l: 1 :|
M| GPIO_HAL_SetPins
M| GPIO_HAL_ClearPins {
M| GPIO_HAL TogglePins I
I GPIO_HAL ReadPins 1
4 SECURE CONNECTIONS
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S32K 144 FlexCAN Lab: CAN Mailboxes / igECANEE &+

- Declare FlexCAN data descriptor in ' [frecaasee iniot compatatored]

f*** Processor Expert internal initialization. DON'T REMOVE THIS CODE!!!l *=**

the Egr]tr)/ of main #ifdef PEX_RTOS_INIT
PEX_RTOS _INIT(); /* Initialization of the selected RTOS.
. : : . endif
- Define frame information : ID size, )
GPIO HAL WritePin(PTD, 15, 1);
FD support, data length GPIO_HAL_WritePin(PTD, 16, 1);

T

Z_Mamﬁ B |, FBHFLexCANZEY canDataInfo.msg_id_type = FLEXCAN_MSG_ID STD;

j:.H.\ 92 )UI] E/J1IZI'U‘ canDataInfo.is _remote = false;

canDatalInfo.enable brs = true;
canDatalInfo.fd_enable = true;
canDatalnfo.fd_padding = 0U;
canDataInfo.data_length = sizeof(messagel);

4 SECURE CONNECTIONS
FOR A SMARTER WORLD
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S32K144 FlexCAN Lab: CAN Mailboxes / CANiHEEF

4 @ canComl:flexcan
s m flexcan_hall:flexcan_hal
M FLEXCAN_DRV_SetBitrate
M| FLEXCAN_DRV SetBitrateChbt
M| FLEXCAN_DRV_GetBitrate
M FLEXCAMN_DRV_SetRxMaszkType
M FLEXCAMN_DRV_SetRxFifoGlobalMaszk

B FLEXCAN_DRV_SetRxMbGlobalMask .
‘ FLEXCAN DRV _ConfigTxMb(INST_CANCOML,):

canDataInfo.msg id type = FLEXCAN MSG ID STD;
canDataInfo.is remocte = false;
canDataInfoc.enable brs = true;

canDataInfo.fd enable = true;

canDatalnfo.fd padding = @U;

canDatalnfo.data length = sizeof(messagel);

M| FLEXCAM_DRV_SetRxdndividualMask - .
| FLEXCAN_DRV Init FLEXCAN DRV ConfigRxMb(INST CANCOML,):

FLEXCAN_DRV_Deinit
B FLEXCAN_DRV_ConfigTxMb

I FLEXCAMN_DRV_SendElocking « Drag and Drop FLEXCAN_DRV_ConfigTXMb and
T FLEXCAN_DRV Send FLEXCAN_DRV_ConfigRxMb from the FlexCAN
H FLEXCAM_DRV_AbortTransfer PEX component.
I FLEXCAN_DRV_ConfigRxMb }HEFEFLEXCAN_DRV_ConfigTxMb . _ConfigRxMbZE
mainiRzy
wr SECURE CONNECTIONS
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S32K144 FlexCAN Lab: CAN Mailboxes / CANiHEEF

* Fill in the required parameters.
IEWNZIE= S

 For Tx:
* Mailbox number — OU
« Message Descriptor - &canDatalnfo
« Message ID —0U or IU

* For Rx:
« Mailbox number — 1U
« Message Descriptor - &canDatalnfo
« Message ID — 1U or OU

FLEXCAN _DRV_ConfigTxMb(INST_CANCOM1l, 0OU, &canDataInfo, 0OU); B d1
FLEXCAN_DRV_ConfigRxMb(INST CANCOM1, 1U, &canDataInfo, 1U); oar

FLEXCAN_DRV_ConfigTxMb(INST_CANCOM1, @U, &canDatalnfo, 1U);

Board 2
FLEXCAN_DRV_ConfigRxMb(INST_CANCOM1, 1U, &canDataInfo, @U);

\ Vi 4 SECURE CONNECTIONS
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S32K144 FlexCAN Lab: Defining FlexCAN callback / X [BliE &%

void flexcan@_Callback(uint8_t instance,

- Define FlexCAN callbac_k. In our | - Flexcan event type ¢ eventType,
case, the only event action needed is { flexcan_state_t *flexcanstate)
to set the dataReceived flag when (void)flexcanState;

RX iS Complete (void)instance;
| itch tT
REX FLexCANEIEREY , Al FEFE e eventyee)
case FLEXCAN EVENT RX COMPLETE:
Ti%T}RLIQTGEZEIJ* 'f__]'dataRecelved dataReceived =_tr‘ae;
Ve pren
- ? case FLEXCAN_EVENT TX_COMPLETE:
break;
default:
break;
}
}

4 SECURE CONNECTIONS
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S32K 144 FlexCAN Lab: Installing FlexCAN callback / 25k [oliE %4

l @ canComl:flexcan

. I flexcan_hall:flexcan_hal FLEXCAN DRV ConfigTxMb(INST CANCOML, ®U, &canDatalnfo, @U);
I FLEXCAN_DRV_SetBitrate FLEXCAN DRV ConfigRxMb(INST CANCOM1, 1U, &canDataInfo, 1U);
Al FLEXCAN_DRV_SetBitrateCbt ‘

[ FLEXCAM_DRV_GetBitrate FLEXCAN DRV InstallEventCallback(INST CANCOML. ]l_;l

I FLEXCAN_DRV_SetRxMaskType
I FLEXCAN_DRV_SetRxFifoGlobalMask

M FLEXCAMN_DRV_SetRxMbGlobalMask Drag and Drop

B FLEACAN DRV Remetockin FLEXCAN_DRV_InstallEventCallback

B FLEXCAN_DRV_RFifo from the FlexCAN PEx component.

M| FLEXCAMN_DRV_IRQHandler — z= LTz
P FLEXCAN, DRV WakeUpHandier #EFLEXCAN DRV _InstallEventCallbackZEMainkd£g

FLEXCAM DRV GetTransferStatus
M| FLEXCAMN_DRV_InstallEventCallback
M FLEXCAM_DRV_ConfigPM

« Add the required parameters to the method:
« Callback — callback defined previous : flexcan0_Callback
« User Paremeters — Not required in this lab : NULL

2 ElfERREY , AELINTTHERAFSE

12  FLEXCAN_DRV_InstallEventCallback(INST_CANCOM1, flexcan@_Callback, NULL); IRWORLD

A\




S32K144 FlexCAN Lab: Starting initial Receive / I8k

- Prior to the infinite loop, we need to call FLEXCAN_DRV_Receive to start the
receive process.

EEAZE , EFCEAFIexCAN_DRV_Receive FRESEFFIACANIZEIKLRFE

a W] canComl:flexcan

s m flexcan_hall:flexcan_hal
M| FLEXCAMN_DRV_SetBitrate
M| FLEXCAMN_DRV_SetBitrateCbt
H FLEXCAM_DRV_GetBitrate FLEXCAN DRV ConfigTxMb(INST CANCOM1, 8U, &canDataInfo, BU);
H FLEXCAMN_DRV_SetRxMaskType FLEXCAN DRV ConfigRxMb(INST CANCOM1, 1U, &canDataInfo, 1U);
M FLEXCAN_DRV_SetRxFifoGlobalMask

FLEXCAN_DRY_SetRxMbGlobalMask

r% FLEXCAN_DRV Receive ‘ FLEXCAN DRV Receive(INST CANCOML,):|
M| FLEXCAMN_DRV_RxFifoBlocking
M| FLEXCAMN_DRV_RxFifo

FLEXCAN DRV InstallEventCallback({INST CANCOM1, flexcan@ Callback, MNULL);

H FLEKCAN:DHU:IHQHandler Drag and DI‘Op
H FLEXCAM_DRV WakeUpHandler FLEXCAN DRV Recejve
FLEXCAM_DRV GetTransferS - .
% FLE}{CAN:DHU:InE;a[IEé:e:’:CZEIT;I:ck from the FlexCAN PEX Component
| FLEXCAN_DRV_ConfigPN }m}EFLEXCAN DRV ReceiveH2q
Ny SECURE CONNECTIONS
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S32K144 FlexCAN Lab: Starting initial Receive / I8k

- For the receive operation, we first need to allocate the required buffer.
SEEFREBuUffer , I TIZIR/E  /* Write your local variable definition here */

tlexcan_data_info t canDatalnfo;
Flexcan m5§huff t rxDatabuff;
/*** Processor Expert internal initialization. I

- Add parameters to FLEXCAN_DRV_Receive /75124

-Mailbox number — 1U Mailbox should be the same as
- Data buffer — as defined before, &rxDataBuffer previously configured

124

FLEXCAN DRV ConfigTxMb(INST CANCOML, @U » BU);
FLEXCAN DRV ConfigRxMb(INST CANCOM1, 1U, &canDgkdInfo, 1U);

FLEXCAN DRV InstallEventCallback(INST COM1, fTlexcan® Callback, MNULL);

FLEXCAN DRV Receiwve(INST CANCOM1, 1U, &rxDataBuff);




S32K 144 FlexCAN Lab: Infinite loop / &%

- If toSend flag is set, we must perform a send operation. This is done by calling
FLEXCAN_DRV_Send.

- To avoid sending when it is not necessary, toSend flag must be set as false.

YNtosendt/MRFT A True , TR &IXE{E , LA RPAFLEXCAN _DRV_SendiRZ,
Z e Ehfttosend& NFalse , R ANVERZIE,

Vi

while(1){

if(toSend)

{ Board 1
FLEXCAN _DRV_Send(INST_CANCOM1, ©U, &canDatalnfo, OU, pMessage);
FLEXCAN_DRV_Send (INST_CANCOM1, @U, &canDataInfo, 1U, pMessage); Board 2
toSend = W / /

1

i /

- : wr SECURE CONNECTIONS
125 exreruM@iibox number - Descriptor  Message ID  Message! i\ ‘FORASMARTERWORLD



S32K 144 FlexCAN Lab: Infinite loop / &%

- Composed from multiple blocks:  whitew)

{
- Copying Rx data to a local buffer F(rosend)
S+ FLEXCAN_DRV_Send(INST_CANCOM1, oU, & DataInfo, OU, pM 5
}%D_JRX’;':‘QE:ZF:ZIKi{BBUffer FLEXCAN faIsZ? ( _ canDataInfo pMessage)
. . . }
- Comparing received data with i¥(dataReceived)
: {
eXpeCted StrlngS memcpy (rxDataBuffer, rxDataBuff.data, rxDataBuff.datalLen);
; o Lt . N A if(strcmp((char *)rxDataBuffer, (char *)messagel) == 0)
R R SEA EERN iR { |
GPIO _HAL_TogglePins(PTD, (1 << 16));
— ' ' }
ReStartlng receive proceSS else if(strcmp((char *)rxDataBuffer, (char *)message2) == 0)
===z =z |UiZ=Fa {
Egd‘ﬁﬂ"tﬁ?ﬁ”&l)lﬁi GPIO HAL_TogglePins(PTD, (1 << 15));
}
else
{
GPIO HAL WritePin(PTD, 15, 1);
GPIO HAL_WritePin(PTD, 16, 1);
}
FLEXCAN_DRV_Receive(INST_CANCOM1, 1U, &rxDataBuff);
dataReceived = false;
}
}

Ny SECURE CONNECTIONS
126 EXTERNAL USE 4\ FOR A SMARTER WORLD



S32K144 FlexCAN Lab: Comparing received data / EbE3EUSAIZE

Add system includes to main volatile int exit_code = @;
for mgmcpy and strcmp ‘ f* User includes (#include be
42 #include <string.h:

IncludeZR& %34, : .
\
szFFmemcpy#listrempi& &) finclude <atdlib.he

memcpy ( rxDataBuffer, rxDataBuff.data, rxDataBuff.datalen);

- Use memcpy function to copy data from FlexCAN buffer to local buffer
{FEAAmMemcpyREGFlexCAN bufferdrRIEidEE I E A tHbuffer9
- Fill the following parameters for memcpy call:
IEANUUTSE
- rxDataBuffer . Global buffer declared before as uint8 t
rxDataBuffer: 2 E N Auint8 tZERIAYE Fbuffer
- rxDataBuff.data . Data retrieved by the CAN engine from the signals on CAN High and CAN Low
rxDataBuff.data: \CANFZIRCANSHICANRAHS SEHERIRIETR
- rxDataBuff.datalLen : Data length of the frame determined from the DLC
rxDataBuff.datalen : B DLCE MBI

y SECURE CONNECTIONS
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S32K144 FlexCAN Lab: Comparing received data / EbE3EUSAIZE

- Use strcmp function to compare received
string with predefined messages.

{%%Strcmpﬁﬁﬁttiﬁﬁﬁ\?fgég memcpy ( rxDataBuffer, rxDataBuff.data, rxDataBuff.datalen);
_ if{stromp((char *)rxDataBuffer, (char *)messagel) == 8)
- Three cases available: {
_ ] GPIO HAL TogglePins(PTD, (1 << 16));
- Rx string is equal to message 1 — toggle }
green LED else if(stromp({char *)rxDataBuffer, (char *)message2) == 8)
L i
Rxglszj:)%ﬂ]Messageljﬁﬁ-}{_‘-‘{%gil@LED } GPIO _HAL TogglePins(PTD, (1 << 15));
- Rx string is equal to message 2 — toggle else
RED LED { .
GPIO _HAL WritePin(PTD, 15, 1);
RX%KHE?F[IMessageZd‘EIE-,ﬁ%éI@,LED , GPIO HAL WritePin(PTD, 16, 1);

- Rx string is not equal to message 1 or
message 2 — turn off both LEDs

RxZEFIMessage1/2E&BAHR- XA LED

4 SECURE CONNECTIONS
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S32K 144 FlexCAN Lab: Restarting Receive / EEFRUN

- Restart process needs to be started
after the previous operation was
finished.

BETEIEE

- Use FLEXCAN_ DRV _Receive to
restart the process.
{FFHFLEXCAN_DRV_Receive

- Also dataReceived flag needs to be
cleared to avoid entering the branch
when not required.
igbrdataReceivedin&Fir , LARFANAR
BT
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while(1)
if(toSend)

FLEXCAN DRV Send(INST_CANCOM1, @U, &canDataInfo, @U, pMessage);
toSend = false;

¥

if(dataReceived)

1

memcpy (rxDataBuffer, rxDataBuff.data, rxDataBuff.datalen);
if(stromp((char *)rxDataBuffer, (char *)messagel) == @)

1
GPIO HAL TogglePins(PTD, (1 << 16));

}

else if(stromp((char *)rxDataBuffer, (char *)message2) == @)

1
GPIO HAL TogglePins(PTD, (1 << 15));

¥

else

1

GPIO HAL WritePin(PTD, 15, 1);

GPIO HAL WritePin(PTD, 16, 1);
1
FLEXCAN DRV Receive(INST CANCOM1, 1U, &rxDataBuff);
dataReceived = false;

Ny SECURE CONNECTIONS
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S32K 144 FlexCAN Lab: Boards setup / IRF&EE

CAN HIGH
CAN LOW
END ‘ ‘ OpenSpA
connection
p— i (UUSB)
B ST OpenSDA
12V power e Bl connection
supply it 9 (UUSB)
3104: 1-2 for J104: 1-2 for
Tl OpenSDA
, -l OpenSDA :
J107: 1-2 power e connection connection
from SBC
12V power J107: 1-2 power
Supply T N, from SBC

SECURE CONNECTIONS
FOR A SMARTER WORLD
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S32K 144 FlexCAN Lab: Build and debug the lab / #giFEiEit LIz

- Click on the build icon to make sure that there a no compiler errors.

Pz Liz , BIARERE

File Edit Source Refactor Mavigate Search Project Run  Processor Expert Window Help

o~ @l@vl%v@@vﬁﬁv.ﬁvﬁ"#'ﬁv&'%' x| & S -@e B3 ey Quick Access & | [EC/C++] 45 Debug

- Configure the debug configuration start a new debug session

BCEVEIO , FraEin

File Edit Source Refactor Mavigate Search Project Ru ssor Expert Window  Help
o~ @l@v%v@ﬁvﬁﬁv.ﬁv@‘ﬁﬁv&'%' x| & S -@e B3 ey Quick Access & | [EC/C++] 45 Debug
A ¥ 4 SECURE CONNECTIONS
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S32K 144 FlexCAN Lab: Build and debug the lab / ggiFiEit LTiE

In the debug perspective click the run icon to start the project.
On buttons press, LEDs on the other boards will toggle.

SWE(T , TR, B—HIRT LIERNLEDKT 2R

N-EGel B ‘e\. "ERE A -0~ Q- &0 V-Do t ey~
Quick Access 528 | @ c/ces

45 Debug 2 | =g Perip Jodu.. | TiEmb.. % = O
4 [C] 532K144_FlexCAM_Lab_Debug [GDB PEMicro Interface Debugging] =] ﬁ @
4 12 532K144_FlexCAN_Lab.elf Project: [532K144_FlexCAN_Lab] =>Arch: cortex-m4 Vendor: Freescale Chip: 532K144 Board
4 # Thread #1 (Suspended : Breakpoint) Register Hex Bin -
_ = main() at main.c106 0x4176 . . . . C= CSE_PRAM [
po| R:\Softwarg\MXP'532D5_ARM_v1.3_17011%\eclipse\plugins\com.pemicro.debug.g P AIPE:
= . P k=
12 Seminosting Conole > €5 Ml
- 9 . (= DMA
> = MPU
> = ERM
. = CThA i
1| i | + 4 | 1 | +
[ main.c 2 | [ canComl.c ] flexcan_driv... [€] flexcan_hal.h (8] startup_S32K... ! = O  g= Outline &2 = O
flexcan_msgbuff_t rxDataBuff; - = lﬂz L} E\S ] ‘-HE| F
** Processor Expert internal initialization. DON'T R THIS CODE!!! ***/ = Cpuh i
#:l'FdE’F PEX_RTOS_INIT a in muxh F
PEX_RTOS, II"IIT(:JJ /* Initialization of the selected RTOS. Macro is defined by pin_mu.
i F - | o clockManl.h
#endif
End of Processor Expert internal initialization. xxx/ = canComl.h =
2 dmalControllerl.h
| CLOCK_SYS_Init(g_clockManConfigsArr, CLOCK_MANAGER_CONFIG_CNT, | _ 1 osiflh
g _clockManCallbacksArr, CLOCK_MANAGER_CALLBACK_CNT): A ©" exit code: volatile int
CLOCK_SY5_UpdateConfiguration(@U, CLOCK MANAGER POLICY AGREEMENT); o i o m
ring.
PINS_DRV_Init(NUM_OF_CONFIGURED PINS, g_pin_mux_InitConfigArr); & stdlib.h
@c messagel : const uintd_t[]
FLEXCAN_DRV_Init(INST_CANCOML, &canComl_State, &canComl_InitConfig@); @ © message2: const uint8_t[]
i & C nheccane - ronct intR
< | [0 | [ 4| 1 +

Ny SECURE CONNECTIONS
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- In this lab you will learn:

@ AT, (D —THE

-How to use FTM peripheral in PWM
edge alignhed mode

A{AJ{sEEFEF TMARER = EE 10 SRR SFHIPWM

-How to use ADC peripheral with
software trigger

QYAsE FRAR AR AZHIADC

S32K144 ADC-FTM f
i

x SECURE CONNECTIONS
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S32K144 FTM-ADC Lab: Theory

- In this lab will be used the following components of the EVB:
AELIEH | (REERLATEVBERIR
- RED LED - connected to FTMO Channel O
TELED , 33RMFTMO Channel0
- POTENTIOMETER - connected to ADCO SE12
BE{\/ES , XYMWADCO SE12

S32K144 PIN POT

BLUE LED PTDO

RED LED PTD15
GREEN LED PTD16
Potentiometer PTC14 (ADCO_SE12) RGB LED

x ‘ SECURE CONNECTIONS
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S32K144 FTM-ADC Lab: FlexTimer

FTM(FlexTimer) e

CLKS

FTMEN

CUADEN

FTM input clock

0 [ Fs ]

O X‘;
prescaler -
(1,2 4,8 16,32, 64 or 128) |

- One counter (16 bits) 16{i7i1%i22 oot I :

- 8 channels 8 MEIE S R v )y viiin

- Configurable clock source BJFCEHYHT R ::Jrggﬂ PV counier = s oo

. Combine channels mode ZiHH&SEIEET — e — [ e o
. Fault control §812=| e s

- Supported modes: 7 IR Ve e L, mal0

- PWM (edge aligned, center aligned, combined modes)

dual edge capture

PWM (AFXIFF , FOXITF , AEE( )

2
| mode and nput
[ % capturs mode

channel 0 input —

Input capture (single and dual edge input capture)
IR ( BNMGAIXANG

Output compare
B ERER

Quadrature decoder
IERZfRNS

i

L ‘ [ [¥naich triggsr

output modes logic *+
{genemtion of channels 0 and 1 cutputs signals in cutput | channel 0
mpare, EFWM, CPWM, Combine, and Modified Combane output signal
according to ndfiskization, complementary mods, | |y channal 4
imverfing, software output control, deadtme inssrtion, autput signal
oartput mask, faull control and polarity control)

™ channel 1 Ty
> e channel 1
miemupt  ERITRIG] J match trigger

pair channals 3 - channels 6 and 7

DECAPEN, MCOMBINE], COMBINE],
CPWMS. MSEB:MSEA, ELSEE:ELSEA,
MSTB.MSTA, ELSTB.ELSTA

rve

dual edge capture

mode and input

- Register synchronization to avoid glitch

channel & input — | capture made

n ure
P mods

iraaEy | ERTBR
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channel T input

CHEIE ™ chamnel& [CRETRIGH—
[EHETRIG] J_ | channsl &

e &
CHEF ~ intermipt match trigger

output modes kogic
[generation of channels & and 7 cutputs signals in | channel &
comparz, EPWM, CPWM, Combine, and Modified Combine output sgnal
PWM mades according o inittakization, complementary mode, g channel 7
inverting. software output control, deadtime insartion, output signal
output mask, f2ult control and polarity control)

T o] —nzEL ZCTIONS
RWORLD




| =

S32K144 FTM-ADC Lab: Clock and Pins / Be & ¢hFIES B

Select ClockMan component in the Components Window

1EFEClockManZR(4

In the Clock sources -> SOSC_CLK field write 8000000(corresponding to 8MHz)
SOSC_CLKIZE&/I8MHz

In the Functional Clock-> SOSCDIVx_CLK->DIV1 CLK select SOSC _CLK/1
I®ESOSCDIV1_CLKASOSC CLK/1

In Peripheral Clock section -> FTMO_CLK check: enable

{EREFTMORYATE

In Peripheral Clock section -> FTMO_CLK -> Functional Clock: SOSCDIV1_CLK
EEFEFTMORITHEERT$9SOSCFDIV1_CLK

Select the pin_mux component in the Components window, select FTM tab inside the Routing tab
JEEREpin_muxERit , IEIEFTMIZIIR

Go to FTMO and select Channel O

1EFEFTMORIChannel 0

In the Pin/Signal Selection Colum, select PTD15.

f£Pin/Signal Selection%!] , FEEPTD15

In the Direction Colum, select Output.

& & 90utput

4 SECURE CONNECTIONS
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h
L

136 EXTERNAL USE



S32K144 FTM-ADC Lab: Configure FTM / EEE&FTM

- Go to Component Library window. Select the ftm in the Alphabetical tab. Double click ftm to add
to your project. FTM component should appear on the component window.

s INFtmMEMEE SR THE

£y *Compenent Inspector - clockManl %y Components Library %

Tl

Component
Al adc
[ adc_hal
&) clock_manager
& cmp
M@ cmp_hal
& cre
M crc_hal
& csec
@ csec_hal
@ dmamux_hal
& edma
[ edma_hal
= eim
@ eim_hal
&= erm
@ erm_hal
&) ewm
[ ewm_hal
8 flash
& flexcan
@ flexcan_hal
[ flexio_hal
& flexio_i2c
& flexio_i2s
] flexio_spi
& flexio_uart

.S et

Alphabetical ategories | Processors| Board Configurations

lAII repositories

v“Applicahle to project ~

Component Repository
SDK_S532K144_03
SDK_S32K144 03
SDK_S32K144_03
SDK_S532K144_03
SDK_S32K144 03
SDK_S32K144_03
SDK_S532K144_03
SDK_S32K144 03
SDK_S32K144_03
SDK_S32K144_03
SDK_S532K144_03
SDK_S32K144 03
SDK_S32K144_03
SDK_S532K144_03
SDK_S32K144 03
SDK_S32K144_03
SDK_S532K144_03
SDK_S32K144 03
SDK_S32K144 03
SDK_S32K144_03
SDK_S532K144_03
SDK_S32K144 03
SDK_S32K144_03
SDK_S532K144_03
SDK_S32K144 03
SDK_S32K144_03

Shicsaac s oo

Description

532 SDK Peripheral Driver for Analog-to-Digital Converte...

$32 SDK HAL for Analog-to-Digital Converter (ADC HAL)

532 SDK Peripheral Driver for Clock Manager (clock_mana...

532 SDK Peripheral Driver for Comparator (cmp)
$32 SDK HAL for Comparator (cmp)

532 SDK Peripheral Driver for Cyclic Redundancy Check (C...

$32 SDK HAL for Cyclic Redundancy Check (CRC HAL)
$32 SDK Peripheral Driver (csec)
532 SDK HAL for Cryptographic Services Engine (csec)

532 SDK HAL for Direct Memory Access Multiplexer (dma...
532 SDK Peripheral Driver for Enhanced Direct Memory A...

$32 SDK HAL for Enhanced Direct Memory Access control.
532 SDK Peripheral Driver for Error Injection Module (EIM)
$32 SDK HAL for Error Injection Module (EIM HAL)

$32 SDK Peripheral Driver for Error Reporting Module (ER.
532 SDK HAL for Error Reporting Module (ERM HAL)

532 SDK Peripheral Driver for External Watchdog Monitor...

$32 SDK HAL for External Watchdog Monitor (EWM HAL)
$32 SDK Peripheral Driver for Flash Memory (FLASH)

532 SDK Peripheral Driver for Flexible Controller Area Net...

532 SDK HAL for Flexible Controller Area Network (FlexC...
532 SDK HAL for Flexible I/O (flexio)

532 SDK Peripheral Driver for Inter-Integrated Circuit over...
532 SDK Peripheral Driver for Serial Peripheral Interface o...

$32 SDK Peripheral Driver for Serial Peripheral Interface o.

532 SDK Peripheral Driver for UART over Flexible I/O (Flex...

.S vats oo c IS et

& ftm

SDK_S32K144 03

532 SDK Peripheral Driver for FlexTimer Module (FTM)

m gpio_hal
& interrupt_manager

= lin
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SDK_S32K144_03
SDK_S32K144 03
SDK_S32K144_03

532 SDK HAL for General-Purpose Input/Output (GPIO HA...
532 SDK Peripheral Driver for Interrupt Manager (Interrup...
$32 SDK Peripheral Driver for Local Interconnect Network ...

= Components - HandsOn-2 &2

+ = Generator_Configurations
s (= 0Ss
4 = Processors
- &P Cpu:S32K144 100
4 (= Components
- Ui pin_mux:PinSettings
- ) clockManl:clock_manager
: intManlinterrupt_manager
. @) flexTimerl:ftm

B 8
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S32K144 FTM-ADC Lab: Configure FTM / EEE&FTM

JERRFTMER(H

JZEEFTMOTRIR

Select Initialization tab

ZEiF nitializationfR&Et=

- Select FTM clock source: External

- ZEFTMASHRE /9 External”

- Select FTM operation mode: Output Edge Aligned PWM
- IEREFTMARZU /9 ARG 7 PWMEsT

- Check Software trigger

- A)ifESoftware Triggerfif &Rzl
- Select Sync point: Immediate

- EFESync Pointg“3zBNEE”
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Select the ftm component in the Components window

Component name  flexTimerl

Device FTMO -

Select Device: FTMO

Component version S32K144 SD..

InitializatioN Configurations] Shared components} Inherited components}
| |

LY aTa R TN ol = —

Clock con 13 Index 0]

Power mode RUN -

FTM global configuration
Debug mode Maode 0 v

FTM clock source External ~ Source clock frequency is 8 MHz

Clock source prescaler |1 v Counter clock frequency is 8 MHz

FTM operation mode Output Edge ~

Timer overflow interrupt ||
Initialization trigger [

Register sync

Software trigger I

Hardware trigger 1
Hardware trigger 2

Hardware trigger 3

Sync point Immediate ~

Max loading point
Min loading point
Automatic trigger clear []

INVCTRL sync System clock ~
SWOCTRL sync System clock ~
OUTMASK sync System clock =
CNTIN sync System clock ~

\

4
4\

GV VN o\ ININ LN T INVVINO
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S32K144 FTM-ADC Lab: Configure FTM / EEE&FTM

- Select Configurations tab Comporentrare (Tloiner,_
J\ilaj::%co nfl g u ratl O njzlj_xﬁ\_f’z*é Component version 532K144 _SDKO1

. . Initialization|Conﬁgurations Shared components} Inherited components}
Select PWM configurations tab

TimerlPWM conﬁgurations]\PWM Faultﬂ Quadrature decode conﬁgurationﬂ Input Edge Capture] Output

iﬁj::% PWM CO nfl g u ra.t| O I’ﬂ:/j_igjié PWM configurations

General PWM configuration

- In Frequency [Hz] type: 1000 reloq T |

=D Frequency [Hz] 1000 Caldulated Period value is: [ticks] 8000
-LXE ij 1000 Period Value [ticks]
. . Deadtime [ticks] 0 Deadtime value is: [us] 0
« In Ind epen dent channels list Conflgure DeadTimer Prescaler | Divide by 1~

FTM_CH_O channel with Duty cycle 50% ————————

# Configuration Channel Hw Id Channel Polarity Duty cycle External Trigger

(OX 4000) . 0 FIMCHO  Lowtrue 0x4000 (]

Z_Independent channels listig&EFTM_CH_0

EIER HSEE/950%
- Set Channel Polarity: Low True (LED
logic Is inverted)

IXEIEIERIRIE
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S32K144 FTM-ADC Lab: Generate the code / fXi34%ER)

- To generate the code for the configuration select, click the generate code icon #
In the Components window.

BCECRES

ERY , BT

FGenerate Code

- Wait for the code to be generated.
FIHESRTT

- = Generator_Configurations
- = 0Ss
4 = Processors

. 48 Cpu:S32K144_100

4 = Components

= &

» 4 pin_muxPinSettings

- 6 clockManl:clock_manager

- #f| intManl:interrupt_manager
- @ flexTimerl:ftm

140 EXTERNAL USE

[y

| Generating code ' Elﬂlﬂ

Generating code - pin_mux component

[ Always run in background

[F‘.un in Eackgrﬂund] [ Cancel ] ’ Details = >
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4\ FOR A SMARTER WORLD



S32K144 FTM-ADC Lab: Initialize FTM / #J8g{tFTM

Declare state structure: ftm_state _t state;

FREBIASLEMIK ;- ftim_state_t state

RFFftmERG

- Drag and drop the FTM_DRYV_Init function inside the, into main, below the pins configuration

fEfFTM_DRV_InitIREZEFREL , MEERRERE S
- Drag and drop the FTM_DRV_InitPwm function inside the, into main, below FTM_DRV__Init

HE#FTM_DRV_InitPWMERZIZEEREL , BEFTM_DRV_ it 2[5

141

L e wm
- ) clockManl:clock_manager
- 28| intManl:interrupt_manager
4 @) flexTimerl:ftm
ftm_hall:ftm_hal
® FTM_DRV_Init
B FTM_DRV_Deinit
H FTM_DRV _InitCounter
M FTM_DRV_CounterStart
H FTM_DRV_CounterStop
M FTM_DRV _CounterRead

[Tl m
| ® FTM_DRV_InitPwm

M FTM_DRV_UpdatePwmChannel
H FTM_DRV_UpdatePwmPeriod

F

Expand the ftm component in the Components Window.

- int main(void)

1

FES

I.' EE 3

Write your local variable definition here */

#1fde¥ PEX_RTOS_TINIT
PEX_RTOS INIT{} /* Initialization of the selected RTOS. Macro is de
#endif

FEE L

FES

FES

End of Processor Expert internal initialization.

Write your code here */
For example: for(;;) { } */

Processor Expert internal initialization. DON'T REMOVE THIS CODE!!! **=

CLOCK_SYS Init(g_ clockﬁ‘lan{onflgsﬂ.r‘rJ CLOCK_MANAGER CONFIG_CNT,
g_clockManCallbacksArr, CLOCK MANAGER CALLBACK CNT}JI
CLOCK_SYS_UpdateConfiguration(@U,CLOCK MANAGER POLICY AGREEMENT);

PINS DRV _Init(NUM_OF _CONFIGURED _PINS, g_pin_mux_InitConfigérr);

)

Fdek

ftm_state_t state;

FTM_DRV_Init(INST_FLEXTIMER1, &flexTimerl InitCenfig,/*
FTM DRV _InitPwm(INST FLEXTIMERL, &flexTimerl PwmConfig);

fim state t *

state

AN
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S32K144 FTM-ADC Lab: Initialize FTM / #J3g4¢FTM

IEALITZSEL

- Add the configuration structure into the FTM_DRYV _Init

FTM _DRV_Init(INST_FLEXTIMER1, &flexTimerl InitConfig, &state);
- Add the configuration structure into the FTM_DRV _InitPwm

FTM DRV _InitPwm(INST_ FLEXTIMER1l, &flexTimerl PwmConfig);

\ ¥ 4 SECURE CONNECTIONS
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S32K144 FTM-ADC Lab: Change Duty Cycle / {2 &=Lt

- Expand the ftm component in the Components Window.
FEFFFtmaER4

- Drag and drop the FTM_DRV_UpdatePwmChannel function inside the, into main, below
FTM_DRV _InitPwm

}BI8FTM_DRV_UpdatePwmChannel 23 R%E , FFEFTM_DRV_InitPwmZ [5
- Add the new Duty cycle and generate trigger into FTM_DRV_UpdatePwmChannel:
IIFTEY A= E i &ZFTM_DRV_UpdatePwmChannel

FTM_DRV_UpdatePwmChannel (INST_FLEXTIMER1, ©, FTM _PWM UPDATE_IN DUTY CYCLE,@x1000, 0, true);

7

int main(void)

{
/* Write your local variable definition here */
CLOCK_SYS_Init(g_clockManContigsArr, CLOCK_ _MANAGER_CONFIG_CNT,
g clockManCallbacksArr, CLOCK_MANAGER_CALLBACK_CNT);
CLOCK_SYS_UpdateConfiguration(@U, CLOCK MANAGER POLICY AGREEMENT);
PINS DRV _Init({NUM_OF CONFIGURED PINS, g pin_mux_InitConfighArr);
ttm_state t state;
FTM DRV _Init(INST FLEXTIMER1, &flexTimerl InitConfig, &state);

er PumConfig);
FTM_DRV_UpdatePwmChannel (INST_FLEXTIMER1, @, FTM PWM UPDATE IN _DUTY CYCLE,

Px1000, 0, tr‘ue);l

4 /@) flexTimerl:ftm
> B ftm_hall:ftm_hal
H FTM_DRV_Init
® FTM_DRV_Deinit
H FTM_DRV_InitCounter
M FTM_DRV_CounterStart
H FTM_DRV_CounterStop
H FTM_DRV_CounterRead
M FTM_DRV_DeinitPwm
M FTM_DRV InitPwm
H FTM_DRV_UpdatePwmChannel
M FTM_DRV_UpdatePwmPeriod
M FTM_DRV_MaskQutputChannels

Ml EThA MBPVY CatTnitizlTAanntartfalne

- ra b
TS

{

Ny SECURE CONNECTIONS
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S32K144 FTM-ADC Lab: Test FTM code / fliltiFTM{Xi3 2 S 1EM

- Try to change the duty cycle value and
check if the intensity of light is
changing.

IR TEAREES32K144 , ML, |
MZBLEDEZESZERERTMW

M SECURE CONNECTIONS
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S32K144 FTM-ADC Lab: ADC

- Linear successive approximation algorithm with up to
12-bit resolution

HIBEFRBERE |, 12K

- Up to 16 single-ended external analog inputs
5 X516 M MEBERIRIRIME S HIA

- Hardware average function

TR HII(E

- Automatic compare
Bt

- Configurable sample time and conversion speed/power
A Bt BRI AT IS IR /T4

- Multiple trigger sources (hardware and software)

SRR ( BRI )
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ADH'll:i'TSA SC1A
[ ] -
Comversion
win Y wm [
ADHWT—— canirol ¢ ALTRG
Compare g @—r | Control Regesters (SC2, CFG1, CFG2)

ADCH
LI(.- AEN
GOca
complate
¢ Irigglar
ADco
W ODE

Interrupt +—— ]

% =

— AITCLEA

F 3
o ADIGLE
2 L1 S

MCU STOR - » Control sequencer el g Slﬁcdz — AITCLKD
+ — AITCLKS
el =l 2] 4 e AITCLK4
3l el 2| 2| 3
g Uy E\r “y ¥
ADo D . ADVIN e
AD7 O——— SAR convertar PRI
FORCE L
SENSE ]
BMGP ——
VREFH —— * T
VREFL 0F% -
AD12 | Oftset subitractor IO—I AOFS |1— Coltonion
TEMPSENSE / tal ;
o [ = ]
I
i
s i
> HODE CFG1,2
v FEEFHD—--- A
VauHB—— [:I———I_
¥ REFL Compara M A-.':Fé"? yoE 5C2
logc ompare froe | a
) cw2
\ ¥ 4 SECURE CONNECTIONS
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S32K144 FTM-ADC Lab: ADC - Software trigger / ${%ff#A&ZADC

ADHV.‘.!TSA I SC1A Software trigger
. 5 | : SR
Conversion *
ADHWTSn— trigger + SCin

ADHWT control ADTRG
Compare true ({)—| ‘ Control Registers (SC2, CFG1, CFG2)
| | A 1 | I | | I
Hardware triggers Select trigger type (software/hardware) Conversion configurations
FRHRAR AR T\ IR E

- Writing of SC1A will trigger the conversion using SC1A configuration if software trigger type is used. This
Is the only one method to generate a software trigger.

Eﬁﬂ%@%ﬁﬁ%ﬁiﬁ? , BEASCIAG 788 | B RETAETSCIANEERIADCE:E, XEr-4ik {4t

4 SECURE CONNECTIONS
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S32K144 FTM-ADC Lab: Enable ADC Clocks / {Eg§EADCHI%H

- Select the clock_manager component in the Components window.
- Go to Settings tab
- In Peripheral Clock section -> ADCO_CLK check: enable

- In Peripheral Clock section -> ADCO_CLK -> Functional Clock:
SOSCDIV1 _CLK

{EREADCORYAT4

Clock configuration 0

L]

, FHEINEERTEMIZ B /ISOSCDIV1_CLK

Settings - SIRC| FIRC RTC| SOSC| SPLL| CLKOUT | LPO | 5IM | TCLK | Trace | Clock Values Summary

Peripheral Clocks

Clock Name Epahle Interface Clock  Eunctional Clack  Multiply Divide Frequency
ADCO_CLK BUS_CLK SOSCDIV2_CLK 8 MHz
ADC1_CLK 1 BUS LK SALLDI2 CLK 0Hz
CMPO_CLK O suscik

Ny SECURE CONNECTIONS
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S32K 144 FTM-ADC Lab: Select I/0 pins / iR B S

148 EXTERNAL USE

Reuting

View Mode
@ Collapsed

ADC

Signals

In the Component Inspector window

Select ADC tab inside the Routing tab

Go to ADCO and select Channel 12

In the Pin/Signal Selection Colum, select PTC14.
FPTCL4EHIBCERKADCO Channell2

Functicnal Properties | Methods | Settings

) Pins

Opticns

[] Show Only Configurable Signals

CAMN| CMP| EWM|® FLEXIO| FTM| GPIO| JTAG|® LPI2C|M LPSPI|™ LPTMR M LPUART|  Platform | PowerAndGround | B RTC| = SWD | B TRGMUX

a ADCO

Chann
Chann
Chann
Chann
Chann
Chann
Chann
Chann
Chann
Chann
Chann
Chann
Chann
Chann

Chann
"hann

el
ell
el 2
el 3
eld
el 5
el 6
el7
el 8
el 9
el 10
elll
ell2
el 13

el14
el 15

Pin/Signal Selection

PTAC
PTA1
PTAG
PTA7
PTEG
PTB1
PTBZ
PTB3
PTE13
PTE14
PTCZ
PTCZ
PTC14
PTC15

PTCI6
bTri7

Direction

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

Input
Tnrit
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S32K144 FTM-ADC Lab: Configure ADC / BtcEEADC

- Go to Component Library window.
- Select the adc in the Alphabetical tab.
- Double click adc to add to your project.

ADC component should appear on the component window.
S IIADCEMHZ=HRITHE

2y *Component Inspector - pin_mux $y Components Library &

%= Components - HandsOn-2 &2 =
Alphabetical | Categories | Processors| Board Configurations
¥/ All epositories_~ | [Al - = Generator_Configurations
Compaonent Component Repository Description » e DS-S
% adc SDK_S32K144 03 S32 SDK Peripheral Driver for Analog-to-Digital Converte... I 4 L"/" P
adc_hal SDK_532K144_0-3 532 SDK HAL for Analog-to-Digital Converter (ADC HAL) rOCEssors

& clock_manager SDK _532K144 03 532 SDK Peripheral Driver for Clock Manager (clock mana... 'y Q Cpu.532K144 IDD

@ cmp SDK _532K144 03 532 SDK Peripheral Driver for Comparator (cmp) -

M cmp_hal SDK_S32K144_03 532 SDK HAL for Comparator (cmp) A [L-b I.':[] m p onents

= cre SDK_S32K144_03 532 SDK Peripheral Driver for Cyclic Redundancy Check (C... 0 . . .

[ cre_hal SDK_532K144_03 " 532 5DK HAL for Cyclic Redundancy Check (CRC HAL) » ‘ai' pin_m UI!PI[‘ISE‘TU[‘IQS

E_UJ csec SDK_S32K144 03 532 SDK Peripheral Driver (csec) .

m csec_hal SDK_S32K144 03 S32 SDK HAL for Cryptographic Services Engine (csec) g @J EI o Ek'h‘ dan 1 ' EI o Ek—m dnad g er

dmamux hal SDK S$32K144 03 532 SDK HAL for Direct Memorv Access Multiplexer (dma... y ﬁj intMﬁnl:interrUpt_managEI

: flexTimerl:ftm
I»-% adConvl:adc
vy SECURE CONNECTIONS
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S32K144 FTM-ADC Lab: Configure ADC / EgEBADC

. 2y *Component Inspector - adConvl 2 £y Components Library
- Select Device: ADCO Papariet iz
E1EADCO

Component name IadConvl

Device ADCO

Component version S32K144 SDKO1

- Select Configurations tab and after that select

Configurations

Converter Configurations tab

Shared components} Inherited componentq

configurations

Channel configurationﬂ Compare config
Converter configurations

{£Converter Configurationfrast= N7E#E
ConfigurationFfr&sf—

-Select Trigger: Software trigger |
- Select Sample Time: 255

Converter Configuration 0

IRERRARSSE, KA

Type adc_converter_config_t

urationﬂ Average conﬁgurations]

- 1 A
# Converter Configuration Name Type
0

Read only Clock Divide
adConvl_ConvConfigl | adc_converter, V]

L
Ir—o-

H

5

Read only
Clock Divide

Ineut clock divided bx 1. X

Sample Time 255

Resoruton

Tt resolution mode

clez tarnatee 1

Trigger

Software trigger.
DMA Enable

]

Voltage Reference VrefH and Vrefl as Voltage reference =

Continuous Conversion []

150 EXTERNAL USE
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S32K144 FTM-ADC Lab: Configure ADC / EgEBADC

- Select Configurations tab and after that select Channel configurations

tab

{£Converter Configurationfr&t= ki Channel ConfigurationFfrast=

- Select Input Channel: AD12
IREMANEE : AD12

151 EXTERNAL USE

% Component Inspector - adConvl &2 % Components Library
Properties Method:ﬂ

Converter configurations (Channel configurations ~._Compare conﬁguration:ﬂ Average configurations]

Channel configurations

Configurations list

Configurations list -

# Channel Configuration Name
5 —

Read only Interrupt  Input Channel

conigt| E | W |

=

Details for selected row:

Channel Configuration 0

Name adConvl_ChnConfigQ
Type adc_chan_config_t

Read only

Interrupt [

Input Channel | AD12 v

x SECURE CONNECTIONS
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S32K144 FTM-ADC Lab: Generate the code / fXi34%ER)

- To generate the code for the configuration select, click the generate code icon #

In the Components window.

BeENIEBERL , mEGenerate Code
- Wait for the code to be generated.

FrHERTT

E%E

: = Generator_Configurations

: (= 0Ss

4 = Processors
- & Cpu:S32K144_100

4 (= Compaonents
- Ui pin_mux:PinSettings
- ) clockManl:clock_manager
- &f| intManlinterrupt_manager
- @) flexTimerl:ftm

152 EXTERNAL USE

(i

*| Generating code . oo [

Generating code - pin_mux component

["] Always run in background

[Run in Eackgmund] ’ Cancel ] ’ Details = »
ry SECURE CONNECTIONS
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S32K144 FTM-ADC Lab: Configure ADC / BtcEEADC

- Expand the adc component in the Components Window.

BFFadConvEB{4

- Drag and drop ADC_DRV_ConfigConverter function into main after PWM
Initialization.
HEfBADC_DRV_ConfigConvertertREIEERAEL , MIEPWMYIIRLZfa

ADC_DRV_ConfigConverter(INST_ADCONV1l, &adConvl ConvConfig@);

iz Components - HandsOn-2 & CeoE O e—
4 (= Processors - main.c adc_driver.c adc_hal.h [€ main.c &2

+ P Cpu:S32K144_100 CLOCK_SYS Init(g clockManConfigsArr, CLOCK MANAGER CONFIG CNT,
4 (= Components g clockManCallbacksArr, CLOCK _MANAGER_CALLBACK_CNT);
» ) pin_micPinSettings CLOCK_SYS_UpdateConfiguration(@U, CLOCK MANAGER_POLICY AGREEMENT);
. PINS_DRV_Init(NUM_OF_CONFIGURED PINS, g _pin_mux_InitConfigArr};

- [ clockManl:clock_manager
- 2f] intManlinterrupt_manager ftm_state_’g state; . . .

] . FTM DRV _Init(INST FLEXTIMER1, &flexTimerl InitConfig, &state);
s @J flexTimerl:ftm FTM DRV TnitPum(INST FLEXTIMER1, &FlexTimerl PwmConfig);
4 & adConvl:adc FTM_DRV_UpdatePwmChannel (INST_FLEXTIMER1, @, FTM_PWM UPDATE IN DUTY CYCLE,

. adc_hall:adc_hal e ]
I I ADC_ DRV _InitConverterStruct | SR e S e W ( TNST_ADCONV1, &adConvl_ConvConfigl);
™ ADC_DRV_ConfigCanverter | RY)

{
¥

m ADC_DRV_GetConverterConfig
® ADC_DRV_Reset

EEl A My LA Iad o e e e o

A\ ¥ 4 SECURE CONNECTIONS
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S32K144 FTM-ADC Lab: Configure ADC / BtcEEADC

- Declare a uintl6 _t variable named adcRawValue
mEA— 1 2R Huintl6 tHYESE |, Ap] NadcRawValue

- Drag and drop ADC_DRV_ConfigChan, ADC_DRV_WaitConvDone and
ADC_DRV_GetChanResult function into an infinite loop.

#BIADC_DRV_ConfigChan, ADC_DRV_WaitConvDone and ADC_DRV_GetChanResultZF I

ADC_DRV_ConfigChan(INST_ADCONV1, @U, &adConvl ChnConfig@);
ADC_DRV_WaitConvDone(INST ADCONV1);
ADC_DRV GetChanResult(INST ADCONV1, oU, &achawValue),

LY UpUa LS WIS S L L1 LLATLILINL, W, 4 15 FW_UrLA L LN LU T

a &Y adConvladc
- Bl adc_halladc_hal
Hl ADC_DRV_InitConverterStruct
H ADC_DRV_ConfigConverter
H ADC_DRV_GetConverterConfig

@xl@@ a, tr‘ue)
ADC_DRV _ConficConverter(TNST ADCONV1, RadConvl ConvConficO):
uintlé_t adcRawValue;
for(;;)
{
ADC_DRV_ConfigChan(INST_ADCONV1, @U, &adConvl_ChnConfig®);
ADC_DRY_WaitConvDone (INST_ADCONV1);
ADC_DRV_GetChanResult(INST_ADCONV1, OU, &adcRawValue);

¥ufallin] =iV H-] e

I H ADC_DRV_WaitConvDone I
B ADC_DRV_InitHwCompareStruct

H ADC_DRV_ConfigHwCompare 3
H ADC_DRV_GetHwCompareConfig T PrOCCSS0 EXPENT INCernarl INIClallzacion. DOn T TenovE THis CODELLL #xx/
B ADC_DRV_InitHwAverageStruct #ifdef PEX_RTOS_INIT
H ADC_DRV_ConfigHwAverage PEX_RTOS_INIT(); /* Initialization of the selected RTOS. Macro is
" MRY ' #endif
ADC_DRV_GetHwA Conf . — .
- R ? WwAverage-ontio /*** End of Processor Expert internal initialization. *EE [

H ADC_DRV_ConfigChan /* Write your code here */

[% Crm avamnla- Lanf--% I 1 %/
Hl ADC_DRV_GetChanResult

ADC_DRV_AutoCallbration P j:: ems ¥ Tasks ‘B Console 2 [ Properties SECURE CONN ECTIONS
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S32K144 FTM-ADC Lab: Final step

- Update the duty cycle using adcRawValue and FTM_DRV_UpdatePwmChannel
function.

{FFHadcRawValueEFiPWMEI 55
- Add the following function after you get the conversion result.

EISEIADCEIMEREC fa | iNINAN T ERZY

FTM_DRV_UpdatePwmChannel (INST_FLEXTIMER1, ©, FTM PWM_UPDATE IN _DUTY CYCLE,
adcRawValue, 0, true);

for(;;)

{
ADC_ DRV ConfigChan(INST_ADCONV1, @U, &adConvl ChnConfigt);
ADC_DRV _WaitConvDone (INST_ADCONV1);
ADC DRV GetChanResult(INST ADCONV1, @U, &adcRawValue):

FTM_DRV_UpdatePwmChannel (INST_FLEXTIMER1, @, FTM PWM UPDATE IN DUTY CYCLE,
adcRawValue, @, true);

Ny SECURE CONNECTIONS
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S32K144 FTM-ADC Lab: Build and debug the lab / f§iFiEil LiE

- Click on the build icon to make sure that there a no compiler errors.

Pz Liz , BIARERE

File Edit Source Refactor Mavigate Search Project Run  Processor Expert Window Help

o~ @l@vl%v@@vﬁﬁv.ﬁvﬁ"#'ﬁv&'%' x| & S -@e B3 ey Quick Access & | [EC/C++] 45 Debug

- Configure the debug configuration start a new debug session

BCEVEIO , FraEin

File Edit Source Refactor Mavigate Search Project Ru ssor Expert Window  Help
= @l@v%v@ﬁvﬁﬁv.ﬁv@‘ﬁﬁv&'%' x| ® Oy BeEONH -G e~ Quick Access % | (B C/Cr+ ) 4 Debug
A ¥ 4 SECURE CONNECTIONS
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S32K144 FTM-ADC Lab: Build and debug the lab / f§iFiEil LiE

- In the debug perspective click the run icon to start the project.
- Red LED intensity is changed by potentiometer.

RIEZ1T , WELED NS E RGeSz
LIRE1T , WRLEDNTRI=E S hEereE L 2
Dr-Haa|m _#ﬂ'-*-*-V-ii*%..I@ #vﬁv%v@@n’v- ERGIE SRS I A
45 Debug
4 [£] HandsOn-2_Debug_RAM [GDB PEMicro Interface Debugging]
4 i HandsOn-2.elf
4 4 Thread #1 (Suspended : Breakpoint)

|= main() at main.c:45 Ox1fffd466|

s CANXP\S32DS_ARM_v1.3\eclipse\plugins\com.pemicro.debug.gdbjtag.pne_2.7.0.201611142128\win32\pegdbserver_console
s arm-none-eabi-gdb

# Semihosting Console

[& main.c &

\brief The main function for the project.
\details The startup initialization sequence is the following:
* - startup asm routine
* - main()

*/

=int main(void)

{
/* Write your local variable definition here */
CLOCK_SYS_Init(g clockManConfigsArr, CLOCK_MANAGER_CONFIG_CNT,
g_clockManCallbacksArr, CLOCK_MANAGER_CALLBACK_CNT);
CLOCK_SYS_UpdateConfiguration(BU, CLOCK MANAGER POLICY AGREEMENT);
PINS_DRV_Init(NUM_OF_COMFIGURED_PINS, g_pin_mux_InitConfigArr);
ftm_state_t state;
FTM_DRV_Init(INST_FLEXTIMER1, &flexTimerl InitConfig, &state);
FTM_DRV_InitPwm(INST_FLEXTIMER1, &flexTimerl_PwmConfig);
FTM DRV_UpdatePwmChannel(INST FLEXTIMER1, @, FTM PWM UPDATE IN DUTY CYCLE,

0x100, 9, true);

ADC_DRV_ConfigConverter(INST_ADCONV1, &adConvl_ConvConfig®);
uintl6_t adcRawValue;
for(;;)
{

ADC_DRV_ConfigChan(INST_ADCONV1, @U, &adConvl ChnConfig@);

ADC_DRV_WaitConvDone (INST_ADCONV1) ;

ADC_DRV_GetChanResult(INST_ADCONV1, @U, &adcRawValue);

FTM_DRV_UpdatePwmChannel(INST FLEXTIMERL, @, FTM PWM UPDATE IN DUTY CYCLE,
adcRawValue, @, true);

}

SECURE CONNECTIONS
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BACKUP




Documents fasten your design / SDK{EXEBI3

- Below materials may help you, - doc
N . . examples
LA RIREEE R BMREFE S S32K SDK i
- .\S32_ARM v1.3\S32DS\S32SDK_S32K144 RTM_1.0.0\ - middleware
: - . platform
= For driver manuals, see “doc”. IXz/ 712 | o
- For quick start guide, see “doc\S32SDKQSG.pdf” [#RiE FFI5F ' tools
- For user manual and integration guidelines with S32DS 1.2, see || ksdk_manifest.xml
"doc\Start_here.html". {EFIFFMFNEEM SR  license.bdt

- For API details, see “doc\S32_SDK_API| Documentation.pdf”. APIFZH150H ) main.c
[@] ProcessorExpert.pe

|| ReadMe.txt
rrﬁ ReleaseMotes.pdf
| SW-Content-Register-532-5DE. bt

» For demos, see “examples\demo_apps”. Demo_ L%
- For driver examples, see “examples\driver _examples”. IX&IHEGI TE

4 SECURE CONNECTIONS
FOR A SMARTER WORLD

h
L

159 EXTERNAL USE



S32 SDK Examples and Drivers / ¥ T%

- Import SDK examples to IDE

Import example project
E’ A I —— I:l
S j Al —_1§J__$E
Project
53, [= bootloader_532K -
@ Edit Source Refactor Navigete Search Project Run  Processor Bxpert  Window Help I (= 532D5 Bxample Projects
New AlteShifteN» | 7| New S320S Project - = - - Quick Access ™ WM“Q [+ [ 532K144 EAR 5DK Example Projects .
File. ' New S3205 P 4 [ 532K144 RTM SDK v1.0.0 Example Projects
Open File... 7] New roject from... CR -
i} ) -] 4 [~ demo_apps
Clote ColsW 25 Makefile Project with Existing Code & [= adc_low_power
Close All Crrte Shifte W T2 Cos Project - = ammclib
Save cutes | [€ CProject * = flexcan_encrypted
Save As | New S3205 Project 7] (= freemaster
Save A Cirfs Shift«S [ Project... e & freetos
o= > = hello_world
Revert 2 Convertto a C/Ce « Autotools Project .
e % = lin_master
Nove. & Converttoa C/Ce+ Project (Adds C/Ce « Nature) = lin slave
7 Rensme.. f2 | 65 SourceFolder 4 [ driver_examples
Refresh ;5 |3 Folder a4 (= analeg
Convert Line Defimiters To »| (€] SourceFie = adc_hwtrigger |
p Carte P B Header Fle = adc_swtrigger
s S File from Template = cmp_dac =
Switch Workspace P @ Class Name _ .
Restart o Task
s 532D5 Example Projects
2y Impon.. ™ Other... CtrieN —
.. escription
La Brpot.. *) Problems & 5 ves & ¢ °= 0
Properties AlteEnter 0 items
1532144 1 [S32K144_FROM Blinky FTM_..] Description Resource Path
2 532K144_FROM _Blinky_FTM_ADC.c [S32K.]
3 main.c [test/sec)
4 main_mdp.c [MALO test MOp/src]
Ext
‘ m »
‘ ®
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/*****************************************************************************

COPYRIGHT:

NXP Semiconductor, INC. All Rights Reserved. You are hereby granted a copyright license to use, modify, and
distribute the SOFTWARE so long as this entire notice is retained without alteration in any modified and/or
redistributed versions, and that such modified versions are clearly identified as such. No licenses are granted by
implication, estoppel or otherwise under any patents or trademarks of NXP Semiconductor, Inc. This software is
provided on an "AS IS" basis and without warranty.

To the maximum extent permitted by applicable law, NXP Semiconductor DISCLAIMS ALL WARRANTIES
WHETHER EXPRESS OR IMPLIED, INCLUDING IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE AND ANY WARRANTY AGAINST INFRINGEMENT WITH REGARD
TO THE SOFTWARE (INCLUDING ANY MODIFIED VERSIONS THEREOF) AND ANY ACCOMPANYING
WRITTEN MATERIALS.

To the maximum extent permitted by applicable law, IN NO EVENT SHALL NXP Semiconductor BE LIABLE FOR
ANY DAMAGES WHATSOEVER (INCLUDING WITHOUT LIMITATION, DAMAGES FOR LOSS OF BUSINESS
PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS INFORMATION, OR OTHER PECUNIARY
LOSS) ARISING OF THE USE OR INABILITY TO USE THE SOFTWARE.

NXP Semiconductor assumes no responsibility for the maintenance and support of this software
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