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Get to know S32K142-EVB

CAN Communication Bus

LIN Communication Bus

OpenSDA USB

SBC UJA1169
Reset Button

External Power Supply (5-12V) OpenSDA MCU

OpenSDA JTAG
J2 Header
J3 Header J14 SWD connector.
J1 Header
J4 Header

S32K142 MCU

J5 Header J6 Header

Touch electrodes

RGB LED Potentiometer
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S32K142 EVB Features:

» Supports S32K142 and S32K144 100LQFP
* Small form factor size supports up to 6” x 4”
* Arduino™ UNO footprint-compatible with expansion “shield” support

* Integrated open-standard serial and debug adapter (OpenSDA) with
support for several industry-standard debug interfaces

» [Easy access to the MCU 1/O header pins for prototyping

* On-chip connectivity for CAN, LIN, UART/SCI.

+ SBC UJA1169 and LIN phy TJA1027

» Potentiometer for precise voltage and analog measurement

* RGB LED

» Two push-button switches (SW2 and SW3) and two touch electrodes
* Flexible power supply options

* microUSB
» external 12V power supply
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Headerleout Mapping for S32K142

m PORT FUNCTION

J3-02
13-04
13-06
J3-08
J3-10
J3-12
J3-14
J3-16

m PORT FUNCTION

14-02
14-04
J4-06
J4-08
J4-10
J4-12
J4-14
J4-16

J5-02
J5-04
J5-06
J5-08
J5-10
J5-12
J5-14
J5-16
J5-18
J5-20

4

PTBE*
PTB7*
PTEO
PTE9
PTC5
PTC4
PTA10
PTA4

PTC7
PTC6
PTB17
PTB14
PTB15
PTB16
PTC14
PTC3

PTE16
PTE15
PTE14
PTE13

PTE1
PTD7
PTD6
PTC15

14

m PORT FUNCTION J5
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J3-01
J3-03
J3-05
J3-07
J3-09
J3-11
J3-13
J3-15

m PORT FUNCTION

PTAS

m PORT FUNCTION

J4-01
J4-03
J4-05
14-07
J4-09
J4-11
J4-13
J4-15

m PORT FUNCTION

J5-01
J5-03
J5-05
15-07
J5-09
J5-11
J5-13
J5-15
J5-17
J5-19

PTD4
PTB12

PTBO

PTB1
PTA6/PTE11/PTA2
PTCO/PTE10/PTA3
PTE2

PTE6

PTA15/PTD11
PTA16/PTD10
PTA1

PTAO

PTA7

PTB13

PTC1

PTC2

NC

NC

J3

FrFFrrrrr
FERFEFRFREREREPR

J4

hE
nE
Eu
L
hE
Eu
L
L

J5

E BN EEENEENEENENE EEEEEEEE EEEEEEEERETSR

rFrFrFFFrrrrrrr
FEFRFFEFRFREFEREREPR

" Arduino compatible pins
" INXP pins

777777-7‘7747 FFFFFFFF FFFFFFrrrrr

J2-19
12-17
J2-15
J2-13
J2-11
J2-09
12-07
J2-05

J2 J2-03

J2-01

v _Jpor__fruncron  [REY
115 PTC11/PTES J1-16
113 PTC10/PTC3 m J1-14
JTinn  emn 112
J1:09  PTB10 J1-10
1107 PTBY J1-08
105 PTBS 11-06
1103 PTA3 11-04
Jgiror a2 J1-02
o lrorr_Jrovcron [
J619  PTAY J6-20
J617  PTA8 J6-18
J615  PTEL2 J6-16
)13 PTD17 J6-14
J611  PTCY J6-12
J609  PTC8 J6-10
)07 PTD8 J6-08
J605s  PTDY J6-06
/603 PTD2 J6-04
J601  PTDO J6-02

m PORT FUNCTION 12 m FUNCTION
- PTE10/PTA3 12-20
- PTE11/PTA2 12-18
- 12-16
- 12-14
- PTB2 J2-12
- PTB3 12-10
- PTBA 12-08
- PTBS 12-06
- PTD14 12-04
- PTD13 12-02

m PORT FUNCTION

m PORT FUNCTION

NC
NC
PTA14
PTE7

PTC13
PTC12
PTE8

PTDO

PTD16
PTD15

PTE3
PTD3
PTD5
PTD12
PTD11
PTD10
PTA17
PTA11

PTE4
PTES
PTA12
PTA13

PTC16
PTC17
PTD3
PTD1

*0ohm resistor is not connected
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Jumper Settings

Configuration
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J104

J107

J10

1-2

2-3 (Default)

1-2

2-3 (Default)

2-3 (Default)

1-2

Reset signal to OpenSDA, use to enter into
OpenSDA Bootloader mode

Reset signal direct to the MCU, use to reset
S32K142.

S32K142 powered by 12V power
source.

S32K142 powered by USB micro
connector.

MCU voltage 5v

MCU voltage 3.3v

)



HMI mapping
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Red LED

Blue LED

Green LED
Potentiometer

SwW2

SW3

OpenSDA UART TX
OpenSDA UART RX
CANTX

CAN RX

LIN TX

LIN RX

SBC_SCK
SBC_MISO
SBC_MOSI
SBC_CS

PTD15 (FTMO CHO)
PTDO(FTMO CH2)
PTD16(FTMO CH1)
PTC14 (ADCO_SE12)
PTC12

PTC13
PTC7(LPUART1_TX)
PTC6(LPUART1_RX)
PTE5(CANO_TX)
PTE4 (CANO_RX)
PTC3(LPUARTO_TX)
PTC2 (LPUARTO_RX)
PTB14 (LPSPI1_SCK)
PTB15(LPSPI1_SIN)
PTB16(LPSPI1_SOUT)
PTB17(LPSPI1_PCS3)

)



S32K142 EVB RevC. LIN Phy errata.

- Errata: the LIN phy on S32K142EVB is connected to S32K142’s pins 32/31 which don’t support

LPUART.

- Workaround: Connect MCU'’s pin 29 to LIN Phy’s LIN_TX trace and MCU’s pin 30 to LIN Phy’s

7

Note: this errata is already fix on
newest EVB version.

LIN_RX trace at PCB level. This can be done by removing R131 and R130, connecting pad 1 of
R132(DNP) to pad 2 of R131 and pad 2 of R130 to MCU’s pin 30 via, as shown below.

-,

........................
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S32K142 EVB
OUT OF THE BOX



Step 1: Power up the Board — EVB Power Supplies

9

- The S32K142-EVB evaluation board powers from a USB

or external 12V power supply. By default USB power is
enabled with J107 (check slide 5)

Connect the USB cable to a PC using supplied USB
cable .

Connect other end of USB cable (microUSB) to mini-B
port on S32K142-EVB at J7

- Allow the PC to automatically configure the USB drivers if

needed

Debug is done using OpenSDA through J7
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Step 1: Power up the Board — Is it powered on correctly?

- When powered through USB, LEDs D2 and D3 should light green

- Once the board is recognized, it should appear as a mass storage
device in your PC with the name EVB-S32K142.

4 Hard Disk Drives (1)
3= Primary (C:)
J |
=) 526 GB free of 232 GE
4 Devices with Removable Storage (2)
S32K142EVB (B2

= i
| DVD RW Drive (Dt) = |
$ S 127 VB free of 127 ME
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Step 1: Power up the Board — Is it powered on correctly?

- Board is preloaded with a software, in
which the red, blue and green leds will
toggle at different rates.
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S32K142 EVB
OUT OF THE BOX

EXPERIENCE
BASED ON THE

FREEMASTER TOOL



Install the FreeMASTER tool

= Download and install the FreeMASTER PC application www.nxp.com/FreeMASTER .
= Open the FreeMASTER application on your PC. You should see Welcome page:

[ Project - FreeMASTE]
File Edit View Explorer Project Tools Help
= HOE %8 E e BB 2l R T4 & 6K i Taora W B i8S = =

e e
==z , 4
- 4
- v

Welcome to FreeMASTER

« What's New in Version 2.0?
See description of the most important changes and improvements implemented in this
application version. Connection Wizard, Active Content and graphics fetched from
target memory, improved GUI and more!

« Visit FreeMASTER home page

Visit the application home page at www.freescale.com.

« Get MCU Communication Drivers
The latest version of FreeMASTER drivers for UART, LPUART, FlexCAN, msCAN and
other interfaces is available for download at the official download page. The driver
‘documentation is available here.

Create New Project

< 2. 1
« Connection Wizard NEW!
Connect to your board in few easy steps. This Wizard will help you to select
‘communication port or set up a BDM parameters to connect to your Freescale
microcontroller board.

« Continue with this Project
Hide the welcome message and start by working with this empty project. You can
disable the weicome message for subsequent starts in the Option Settings dialog
(here)

« Open an Existing Project...
Browse your disk folders and find the project file you want to open in the FreeMASTER
‘environment.

More Reading
« Users Manual
Open the application manual in PDF format.

« Protocol Specification
the HTML Help document describing the FreeMASTER communication protocol
and host-side library. -

JE——

Vanable Watch - ax
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Power up the EVB board

14

Powers the S32K142EVB evaluation board from a
USB. By default, the USB power is enabled by J8
jumper.

Connect the USB cable to a PC and connect micro
USB connector of the USB cable to micro-B port J7
on the S32K14EVB.

Allow the PC to automatically configure the USB
drivers if needed.

When EVB is powered from USB, LEDs D2 and D3
should light green.

The EVB board is preloaded with a software
toggling the RGB LED colours periodically between
RED-GREEN-BLUE.

EXTERNAL USE
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Setup serial connection in the FreeMASTER tool

Setup communication port to ,opensda“ and speed to 115200 b/s:

Comm | MAP Files | Pack Dir | HTML Pages | Dema Mode | Views & Bars |

— Communication

= Setup communication manualy: ¢ Hea o | jopersds ] [OpenSDA~CDC Serial Port it e per
. . Py Speed: |115200 - Timeouts...
,Project > Options > Comm e ~] Tmeose |

~ Plug-in Module: | ;I
Connectshing |drv=4;ptype=3;pnum='l;devid=PEED‘I15EiD;devIL|

[~ Save seftings to projectfile v Save seftings to registry, use it as default

OR

[3 Project - FreeMASTER

: File Edit View Explorer Project | Tools | Help
= Setup communication automatically: | #EH®@= « o & Comedon i 7] 4 & )
»100ls > Connection Wizard"
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The FreeMASTER Out-Of-Box-Experience (OOBE) project
will be automaticaly downloaded from www.nxp.com

Once the FreeMASTER application detects the web address stored as an TSA active content in the flash
memory of the S32K142 MCU, the download of the FreeMASTER project from www.nxp.com will be initiated.

A

Welcome to FreeMASTER

« What's n 2.0?
See descri t changes an«

Visit the application home page at www.freascale.com.
« Get MCU Communication Drivers
The latest version of FreeMASTER drivers for UART, LPUART, FlexCAN, msCAN and
other interfaces 3¢
ocur

is available for downlo:
documentation is available here.

Explore the Board NEW!

The attached board contains a graphical coMgnt you may want to see first.
« (opens in 2 sec cancel).

Explore the Board NEW!

The attached board contains a graphical content you may want to see first.

« (opens in 0 sec loading project, please wait...).

Create New Project

« Open an Existing Project...
Browse your disk folders and find the project file you want to open in the FreeMASTER
ent.

environment.
More Reading
« Users Manual
Open the application manual in PDF format.
« Protocol Specification
Open the HTML Help document describing the FreeMASTER communication protocol
and host-side library.
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The FreeMASTER OOBE project is loaded

[E 532K142EVE_OOBE - FreeMASTER

{ File Edit View Explorer Project  Tools Help

= WOE %S e B 2l ek @ e b K : B L u B8 ESS
Pinz of the J2. J1 and J6 connectors are confisured as outputs (except pins 10 and 12 on the J2 connector). S32K14x Web Links:
-~ ldH00000 DOGONfOON ODOf0  Oaon 5 §32K Overview
.ﬂ I..ﬂlﬂ1ﬂﬂlﬂﬂﬂﬂl .III...H.I

== 532K 142 Evaluation Board:
= Getting Started
> 332K 142EVB Quick Start Guide
= $32K142EVB-Q100 Schematic
> 832K 1xx Fact Sheet
= 332K 1xx Data Sheet
= 532K 14x Reference Manual

= 832K 1xx Product Brief
== SW Tools:

> FreeMASTER Run-Time Debugging Tool

= 532 Design Studio IDE
-7 COMNECTORT /" CONMECTORW \ '\ CONNECTOR'S s S >> §32K 142 Out-Of-Box Experience Sources:
o e e e [ [ [0 [ llﬂlllll.ﬂﬂ UT LD L : :
> 532K 142 EVB Out-Of-Box Ex nce PC Host Project
e ]| RS .gongd. . OOoog. . oo R !

Pins of the I3, 74 and 75 conn e s > 532K 142 EVB Out-Of-Box Experience Firmware

Mot connected




The FreeMASTER OOBE project description

Pins of the J2, J1 and J6 connectors are configured as outputs. By
single click on each pin you can change their logical level to log0
or log1. User can connect e.g. LED diodes to these ouput pins.

A

of the J2_ 11 and J6 connectors are c “l“ except pins 10 and 12 on the J2 connector).
- D DDE00 DooonD OOoo. - nono
BE - IIIHII oononooen Iﬂﬂllﬂlﬂlﬂ

T3, comECTORT CONNECTOR T8

1] =

5 " CONNECTOR M \ N, COMNECTOR TS

- : llllllllllllllll ‘onaoon - i
T Fﬂ- - I - IIIIIIII
ufr.heB T and 7

—~" COMNECTOR T3

RGB
LED

are confizured as mputs.

\ )

Pins of the J3, J4 and J5 connectors are configured as inputs.
Logical level (log0/log1) is visualised for all connector pins.
User can connect e.g. push-button keyboard to these input pins.
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Touch Sense Electrodes

Potentiometer

$32K14x Web Links:
>> 532K Overview

== 532K 142 Evaluation Board:
> Getting Started
> $32K142EVB Quick Start Guide
> $32K142EVB-Q100 Schematic
> 532K 1xx Fact Sheet
> 832K 1xx Data Sheet
= §32K14x Reference Manual

= 832K 1xx Product Brief
== 8W Tools:

= FreeMASTER Run-Time Debugging Tool
= 832 Design Studio IDE
== 532K 142 Out-Of-Box Experience Sources:

= 532K142 EVB Out-Of-Box Experience Firmware

Mechanical
— Buttons

> 532K142 EVB Out-Of-Box Experience PC Host Project

—

Links to S32K14x docs:

Fact Sheet
Data Sheet
Reference Manual
Product Brief
S32K14xEVB schematic
S32K14xEVB Quick Start
Guide
Tools:
FreeMASTER
= S32 Design Studio IDE
S32K14xEVB OOBE source
files

) ¢



The FreeMASTER OOBE oscilloscope feature examples

V\'elexplcrer Project Tools Help

. . . . . . “
= Display main project panel ,Project > View > Project Tree". H e ctnes
Variable Watch Ctri+E
Application Commands Ctrl+5
Variable Stimulus Ctrl+C
Show Control Page as a Bar Ctrl+R
All App. Commands Visiole
View Toolbar
: View Variable Watch Toolbar
. View Status Line
Application Layout »

= Display real-time oscilloscope graph examples such as ,Potentiometer” or ,Touch Sense Electrodes®.

532

Tie e

Analog values from potentiometer. Responses from touch sense electrodes.
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Introduction to OpenSDA: 1 of 2

OpenSDA is an open-standard serial and debug adapter. It bridges serial and debug communications between a USB host and an
embedded target processor. OpenSDA software includes a flash-resident USB mass-storage device (MSD) bootloader and a
collection of OpenSDA Applications. S32K142 EVB comes with the MSD Flash Programmer OpenSDA Application preinstalled.
Follow these instructions to run the OpenSDA Bootloader and update or change the installed OpenSDA Application.

Unplug the USB cable if attached
Set J104 on position 1-2.
Press and hold the Reset button (SW5)

Plug in a USB cable (not included) between a
USB host and the OpenSDA USB connector
(labeled “SDA”)

5. Release the Reset button

poDN -~

A removable drive should now be visible in the host
file system with a volume label of BOOTLOADER.
You are now in OpenSDA Bootloader mode.

IMPORTANT NOTE: Follow the “Load an OpenSDA
Application” instructions to update the MSD Flash
Programmer on your S32K142 EVB to the latest
version.

21 EXTERNAL USE

1. While in OpenSDA Bootloader mode, double-click
SDA_INFO.HTML in the BOOTLOADER drive. A web
browser will open the OpenSDA homepage containing the
name and version of the installed Application. This
information can also be read as text directly from
SDA_INFO.HTML

2. Locate the OpenSDA Applications

3. Copy & paste or drag & drop the MSD Flash Programmer
Application fo the BOOTLOADER drive

4. Unplug the USB cable and plug it in again. The new
OpenSDA Application should now be running and a
S32K142 EVB drive should be visible in the host file
system

You are now running the latest version of the MSD Flash
Programmer. Use this same procedure to load other OpenSDA
Applications.

h
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Introduction to OpenSDA: 2 of 2

The MSD Flash Programmer is a composite USB application that provides a virtual serial port and an easy and convenient way to
program applications into the S32K142 MCU. It emulates a FAT file system, appearing as a removable drive in the host file system with
a volume label of EVB-S32K142. Raw binary and Motorola S-record files that are copied to the drive are programmed directly into the
flash of the S32K142 and executed automatically. The virtual serial port enumerates as a standard serial port device that can be opened

22

with standard serial terminal applications.

Using the MSD Flash Programmer

1. Locate the .srec file of your project, file is under the
Debug folder of the S32DS project.

2. Copy & paste or drag & drop one of the .srec files to
the EVB-S32K142 drive

The new application should now be running on the
S32K142 EVB. Starting with v1.03 of the MSD Flash
Programmer, you can program repeatedly without the
need to unplug and reattach the USB cable before
reprogramming.

Drag one of the .srec code for the S32K142. the S32K142
EVB board over USB to reprogram the preloaded code
example to another example.

NOTE: Flash programming with the MSD Flash Programmer is
currently only supported on Windows operating systems.
However, the virtual serial port has been successfully tested on
Windows, Linux and Mac operating systems.

EXTERNAL USE

1. Determine the symbolic name assigned to the EVB-S32K142
virtual serial port. In Windows open Device Manager and look
for the COM port named “PEMicro/Freescale — CDC Serial
Port”.

2. Open the serial terminal emulation program of your choice.
Examples for Windows include Tera Term, PuTTY, and
HyperTerminal

3. Press and release the Reset button (SW5) at anytime to
restart the example application. Resetting the embedded
application will not affect the connection of the virtual serial
port to the terminal program.

4. ltis possible to debug and communicate with the serial port
at the same time, no need to stop the debug.

NOTE: Referto the OpenSDA User’s Guide for a description of a known
Windows issue when disconnecting a virtual serial port while the COM
port is in use.
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INSTALLING S32DS




Download S32DS

Download S32DS from:

S32DS for ARM

24  EXTERNAL USE




CREATE A NEW
PROJECT IN S32
DESIGN STUDIO



Create New Project: First Time — Select a Workspace

Start program: Click on “S32 Design Studio for ARM v2.0” icon
- Select workspace:
- Choose default (see below example) or specify new one

- Suggestion: Uncheck the box “Use this as the default and do not ask again”
- Click OK

- ey
= Eclipse Launcher M

Select a directory as workspace

532 Design Studio for ARM uses the workspace directory to store its preferences and development artifacts.

‘Workspaca CiUsers\B52321 \workspace| - Browse..

[ Use this as the default and do not ask again
» Recent Workspaces

ok || Cancel
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Create New Project: Top Menu Selection

- File — New —Project

= workspace

File | Edit Source Refactor Mavigate Search Project Run  Processor Expert Window Help
New Ajt+ShiftsN » | [ * 532D Application Project v Elv a5 daiwich > Quick Access ||
Open File... = 53205 Library Project 532D5 Apblication Project | ; .
e = " . 3 = B8 O Qutline 32 (&) Build
[} Open Projects from File System... 532D5S Project from Example -
=
Close Crl+W Makefile Project with Existing Code A N RO SvaieEls:
Close All Ctrl+Shift=W Ef  C++ Project
Save Cirl+5 2| Bl
Save Ac.. E, C/C++ Project
Save All Chils Shift+§ ; 532D5 Application Project
Rivirt & 53205 Library Project
™ Project..
Move... B
Rename... 2 Convert to a C/C++ Project (Adds C/C++ Nature)
1
Refrach - @% Source Folder
Convert Line Delimiters To 3 ﬁ Faleter
|¢f SourceFile
Print... Ctrl+P |n] Header File
Switch Workspace » | | Filefrom Template
Restart & Class
23 Import. 1 Example..
By  Export.. Y | Other.. Ctri+N
Properties Alt+Enter
1 main.c [S32K144 Rev2 EVB CAN_FD_LCD..]
2 led_func.h [532K144 Rev2 EVB_CAN_FD..]
Exit Console 2 7 Debiugger Co
+ Settings FreeRTOS Task Aware Debugger Console
&
&
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Create New Project: S32DS Project

= New $32D5 Application Project

(== ® ]

- Project Name:

Create a 532 Design Studio Project
532D5 Application Project

- Example: FirstProject '

- Project Type:

- Select from inside
executable or library folder ‘

« Next

)

[] Use default location

Location: ¢ Ch\Users\B52321\Desktop\FirstProject

Processors ToolChain Selection:

I+ = Family KEA M4 Cortex-M4F Standard
4 (= Family 532Kl

B sk

B sk

B sas
I+ (= Family MAC57D5xx

&> (= Family 532V
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Create New Project: S32DS Project

- Select Debugger Support and Library Support
- Click Finish

lication Praject - . 2| = |

New 532DS Project for 532K142

Select required cores and parameters for them.

Project Name FirstProject
Core Cortex-M4F
Library [BwL

170 Support [Movo

eeeeeeee [PE Micro GDE server
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OpenSDA Configuration

- To Debug your project with OpenSDA, it is necessary to select the OpenSDA in the

Debug Configuration.

- Select your project, and click on debug configuration

30

* workspace - C/C

File Edit Source Refactor Mavigate Seach Project Run  ProcessorExpert Window Help

iO-HE 8- -8 Gid

fr_j Project Explorer 3

4 @ FirstProject: Debug|
P [l Includes
i (5 Project Settings
1+ (2 include
b @ sre

[0 S32K144_Rev2_EVB_CAN_FD_LCD_DN

4 il |
% Dashboard &1 2 v=0g

* Project Creation

I New 5325 Project from Example
[ 53205 Application Project

= 53205 Library Project

* Build/Debug

& Build (AN)
f Clean (Al

%‘; Debug
~ Settings
['t‘# Project settings

EXTERNAL USE

= 8 [¢ maine

SO 0 Qs 1 -

(no launch history)

® * main implementation: use this 'C Debug As

Debug Configurations...

#include "S32K142.h" /* include per Organize Favorites.,

= int main(void)
4define COUNTER_LIMIT 108
int counter = 8;

for(s;) {

counter++;

if(counter » COUNTER_LIMIT) {
counter = @;

1

/* to avoid the warning message for GHS and IAR: statement is unreachable®/
#if defined (_ghs_)
#dpragma ghs.nowarning 111
Hendif
#if defined (_ ICCARM )
#pragma diag suppress=Pelll
#endif
return 8;

& p s b Taske Bl Console 53
FrzeRTOS Task Aware Debugger Console

vy Quick Access ﬁ?|%§s
= O = Outine % @ Build Targets =
. EARY K

532Kk
@ main{void) : int
# COUNTER_LIMIT

h
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OpenSDA Configuration

- Select the Debug configuration under GDB PEMicro Interface Debugging
- Click on Debugger tab

= Debug Configurations -

Create, ., and run i i

MName: FirstProject_Debug
Main %5 Debugge

Project:

| type fitter text

[E] ©/C++ Application
C/C++ Remote Application
PPl
GDB Hardware Debuggin FirstProject
gging
s [ GDB PEMicro Interface Debugg

[E FirstProject_Debug Specify the number of additional ELF Files you wish to program: ] ~
&3 FirstProject_Debug_RAM
B FirstProject_Release
[€] GDB SEGGER J-Link Debugging
B Launch Group

ource| [] Common | 88 OS Awareness |

C/C++ Application:
Debug/FirstProject.elf

Variables., | [Search Project..| [ Browse.. |

Build (if required) before launching

Build Configuration: | Debug -I

Enable auto build
Use workspace settings

" Disable aute build

Configure Workspace Setting

o rrr v .
=, Revert Apply

Filter matched 9 of 11 iterns = .

@ [ bebus || Close
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OpenSDA Configuration

- Select OpenSDA as the interface, if your board is plugged should appear in the
Port field.

- Click Apply and debug to finish.

= Debug Configurations - [

b4

Create. . and run

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

®| = 3~ MName: FirstProject_Debug
type filter text e [ %5 Debugger = Startup| . 1 Common | &5 0S Awareness
[E] C/C++ Application Software Registration =

[E] ©/C++ Remote Application

[E] GDB Hardware Debugging Please register your software to remove this message
4 [EZ GDE PEMicro Interface Debugg

B3 FirstProject_Debug

B3 FirstProject_Debug_RAM PEMlicro Interface Settings
[ FirstProject_Release

Interface: |OpensDa Embedded Debug - USB Port

[t ] GDB SEGGER J-Link Debugging

B Launch Group Port: [USB1 - OpensDA (FDE77E03) ~ | [ Refresh
Vendor: NXP Famnily: $32Klxc Target: S32K142F256M15

Core:

Specify IP | Specify Metwork Card 1P

Additional Options
[ Emergency Kinetis Device Recovery by Full Chip Erase

Advanced Options

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

Use SWD protocol

Provide power to target Requlator Output Voltage Power Down Delay | ms .

E ] P — T —

Filter matched 9 of 11 items

(]
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CREATE AN EXAMPLE
FROM SDK



Creating example from SDK

- The S32 Design Studio IDE already includes the Software Development Kit for
quickly develop applications on S32K1xx devices.

- To create a project using an example go to File — New —Project

workspace - C/C-
file| Edit Source Refactor Navigate Search Project Run ProcessorExpert Window Help

New Alt+ShiftsN b 532D5 Application Project Alt+B, A - B e i o quick Aceess || 1 | ([ 45
Open File... 532D Library Project A
= =3 &1 Bu =
[, Open Projects from File System.. 3205 Project from Example 5 B Outfine 5% (@) 6 a8
-
Close CtrlsW Makefile Project with Existing Code OO A —
Close All Cirl+Shift=W Cas Project
Save Cirlss C Project
ol C/C++ Project
Save As..
S T 53205 Application Project
- 32D Library Project
I Project..
Move.
Rename... 2 Convert to a C/C+~+ Project {Adds C/C++ Nature)
i & Source Folder
Convert Line Delimiters To 3 Ty
Source File
Print... Ctrl+P Header File
Switch Workspace » File from Template
Restart Class
Import...  Bample..
Bxport... = Other.. Ctrl+N
Properties Alt+Enter
1 main.c [S32K144_Rev2 EVB_CAN FD_LCD..]
2led funch [S32K144 Rev2 EVB_CAN FD..]
Bt B Console 52 [ Fr SR MB-8-=10

FreRTOS Task Aware Debugger Console
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Creating example from SDK

- Go to the S32K14x EAR SDK v0.8.6 Example Projects section and select the
example that wants to be used.

- In this example the hello_world is selected

= 53205 Project from Example. m} X

Create 532DS Project from Example

Project name: | hello_world_s32k142 |

Enter search text... |

Exarmples: Description:
= lego_maciTdSmb " Thisisa §\mp}e application created to show con\éigurafion for
(= pbuffer_1_mac57d3mb |supported compilers (GCC, IAR, GHS ..)
& phbuffer 2 mac57d5mb | The example documentation can be found in the 532 SDK

|documentation at Examples and Demos section,

= tiger mac57dSmb |(<SDK_PATH> /doc/Start_Here.html)

w = S32K14x EAR SDK v0.8.6 Example Projects
v (= 532K142
~ [ demo_apps
= ade_low_power_s32k142
(= ammclib_s32k142
= flexcan_encrypted_s32k142
= freemaster_s32k142
(= freertos_s32k142
(= hello_world_s32k142 _
(= lin_master_s32k142
(= lin_slave_s32k142
(= scst_s32k142
= touchzensze_s32k142
v (= driver_sxamples
v (= analog
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Creating example from SDK

- A new project would be created in the workspace. Then click on generate code icon and then on
debug, as indicated.

* workspaceS32DS_Suppert_cases - C/C++ - ADC_AD2_AD3_CASEcommunity/src/main.c - 532 Design Studio for ARM - x |
File Edit Source Refactor MNavigate Search Project Run ProcessorExpet Window Help
iNrH@ ® -/ Biw | & Erar (@ it v B v #0800 v oy Quick Access| 1| [ | |B 4
By Project Bxplorer 53 5% T 7 O £y Component Inspector- pin_mux 3 Y Compo Basic Advanced = ¥ = 0 Szoutine X @ BuildT: & A
v 25 hello_world_s32k142: Debug RAM — 4, W -
RO ol % Reuting . Functional Propeties | 2R e %
> [ Includes Jieons - P . 2 deiivativeh
> (& Debug _Configurations View Mode Options Generate Report 4@ main(void): int
@:ommemuon @ Collapsed  OPins [ Show Only Configurable Signals HTML Report & SCOUNTERLIATT
> (= dogygen

> (= Genersted Code — | i | | 1 I
ADC| CaN| CMP| EWM|“FLEKO| FTM| GPIO| JTAG| LPI2C B LPSPI| - LPTMR M LPUART|  Platform| ™.

> (= Project Settings

> &S
% o v | | signais Pin/Signal Selection Direction Selected Pin/Signal Name
e v ADCO
W Dishboard 25 = Channel 0 PTAQ Input PTAD
~ Project Creation ~ Build/Debug  ~ Settin Chanel | Lot Input BTAY
Channel 2 p1as Input PTAG
* 53205 Application Project %y Build (Al) %@ Proje Ch“"EH e ‘"” 242
& d anne input
53205 Library Project Clesn (Al) g Build
- AR T ; D:;S (Al % s Channel 4 PTBO Input PTEO
& s Channel 5 P1B1 Input pTB1 M
[€ "main.c 58 [r i

#define COUNTER_LINMIT 100 a

&5 Companents - hello_world s32k142 33
int counter = @;

5 & Generator_Configurations SIM_SCGC |= SIM_SCGC_ADC_MASK; /* Enable bus clock in ADCT/

& 05 /ADC_APCTL1 = ADC_APCTL1_ADPC(x); is not necessary setup PTA6 & PTA7 ADC is the default Mux

- Processors ADC_SC3 |= ADC_SC3_ADLSMP_MASK | ADC_SC3 MODE(2); /* 12 bit mode operation, bus clock, long

> &P Cpuss32K142_100 ADC_SC2 ' /= Softuare Conversion trigger, disable ¢

v (= Components ADC_SC1 = ADC_SCL_ADCH(2) 5 /* Enable ADC by setting ADCH bits as low
, ] clockManT:clock manager ADC_5C1|= ADC_SCL_ADCO_MASK; 7* Continuous mode operation, interrupt d

pin_mucPinSettings % >

5 %] intManTinterupt manager

Tasks [ Console 3 ole X% EEREE mB-8-=8

/ADC_AD2_AD3_C Debug_PNE [GDB PEMlicro Interface Debugging] C:\NXP\532DS_ARM_v2018.R1 om.pemicro.debug.gdbjt 3.3.5.201801101746\win®
A

No breakpoints currently set.
CPU reset by debugger.

Mo breakpoints currently set.
Disconnected from "127.6.6.1" via 127.6.6.1
Disconnected from "127.0.0.1" via 127.0..1
Target Disconnected.

<

(5 hello_world_s32k142

- If run correctly, the LED should start blinking red and green.

h
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- The complete documentation of the SDK can be found in:

C:ANXP\S32DS ARM v2018.R1\S32DS\S32SDK S32K14x_EAR 0.8.
6\doc\Start_here.html

- For more information about the use of the SDK go click on the following
link for an SDK tranining (add hyperlink once if is online)
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DEBUG BASICS




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

- Three options to start debugger:
- If the “Debug Configuration” has not been closed, click on “Debug” button on bottom right

- Select Run — Debug (or hit F11) 7o B inen e .

*, Debug D F11
1 cl F ©@- DPrnfils

Note: This method currently selects the desktop target (project.elf) and gives an error. Do
not use until this is changed.

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

Help

A~ s~ 0O -G -rQ -~ 5
|I[E] 1 FirstProject Debug_ PME |
» -?LlSE |

Debug As
Debug Configurations...

Organize Favorites
——
# o9- int mainfvoid)

h
P ]
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Debug Basics: Step, Run, Suspend, Resume

Step Into (F5) sl A

Step Into (F5)

Step Over (F6) L g e e

Step Over (F6)

ctor Navigate Search Project Run V
Step Return (F7) P
Step Return (F7)

ictor MNavigate Search Project Run Window Help
- Run e e

Run FirstProject.elf

stor Navigate Search

Suspend R

ctor MNavigate Search

Resume (F8) e —

40 EXTERNAL USE



Debug Basics: View & Alter Variables

- View variables in “Variables” tab.
- Click on a value to allow typing in a different value.

== Variables £2 | ®e Breakpoints :iif Registers =\ Modules

Name Type
9= counter int
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Debug Basics: View & Alter Registers

- View CPU registers in the “Registers” tab

- Click on a value to allow typing in a different value
- View peripheral registers in the EmbSys Registers tab  « verasies = ercarooins 1 reoisiers =+ 1w mosuies

Name Value
- neral Registers
ro 3

i s
< 2 536866944
3 8
1010 v n
- e mm e e o
& Expressions - (x)= Variables ©®g Breakpoints 5. Peripherals =i Modules | I1i EmbSys Registers &3 = |
a Arch: cortex-m0 Vendor: Fresscale .(.F;I:l.p.' SKEAZ1284 Board: --- none -—--
Register Hesx Bin Reset MAccess  Address Description o
4 7= JRQ Interrupt =
[ 4[] 5C 000 00000000 a0 RW  0wl0031000  Interrupt Pin Request Status and CDH
[=] IRQMOD (bit 0) 00 [i] & 0: IRQ event is detected only on i’
E IRQIE (bit 1) D0 i} -@ 0: Interrupt request when IROQF s¢
5] IRQACK (bit 2) 00 0 IRQ Acknowledge
E IRQF (bit 3} [aFte] [u} @ 0: Mo IRQ request
E IRQPE (bit 4} Ol 4] & 0: IRQ pin function is disabled.
E IRQEDG (bit 5) D0 [a} @0: IRQ is falling-edge or falling-e
[=] IRQPDD (bit 6 00 1] & 0: IRQ pull device enabled if IRQE
E RESERVED (bit 7) 00 4} no description available

A T Y e R R

| r
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Debug Basics: View & Alter Memory

- Add Memory Monitor

- Select Base Address
to Start at : 40000000

- View Memory
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Monitors

) Console & Tasks [*) s 2 E

) Console =) Tasks [®! Problems &3 Executables [J Memory 22

Monitors

%= 3 %% (40000000 : 0:2625A00 <Hex> 52 . = New Renderings... |

Address e -3

@2625400

ez2e625Aa1e

4 -7

C-F

B2625A20

82625A30

82625440

@2625A50

@2625A60




Debug Basics: Breakpoints

Add Breakpoint: Point and Click
- light blue dot represents debugger breakpoint

—_ e — PO —— oy m iz ey o
= [h] SKEAZMNG42.h €] ics.c [€] *lin_lid_uart.c [€] FirstProject.c &3
Z& * main implementation: use this 'C' sample to create your own application[]
5
5

#include “derivative.h"™ /* include peripheral declarations SKEAZ1I28M4 */

int main(wvoid)

|Lir1e breakpoint: FirstProject.c [line: 11_]L

for(;;) {

counterd++;
¥

return @;

}
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Debug Basics: Reset & Terminate Debug Session

- Reset program counter

- Terminate CtI+F2() = "o =
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CREATE A P&E DEBUG
CONFIGURATION
(OPTIONAL)



New P&E debug configuration

- Click in debug configurations

] €/C=+ - $32K14_SDK_hello/Sources/main.c - 532 Design Studio — o ). [
| File Edit Source Refoctor Navigate Search Project Run ProcessorBxpert Window Help

mRAEERETE B W SE-S-E-@-%-0

[ Project Explorer 7% | B%|le T tooaunch istogh a
3 BT Blinky and Dimmer Debug As RO T -\
P g Al Debug Configuration: v
hello3_fi_irq_flash_steve , { init
= Organize Favorit E
« [ KEA128 Cookbook L
3 KEA128_Cookbook FTM o £ EnEE()
3 $32K144_FRGA & Syoid main(void)
4 [( s32K144_SDK
o iF Binaries /= Write your local variable definition here */
Includ
> ) Includes J=** Processer Expert internal initialization. DON'T REMOVE THIS CODE!L! =%/
b (& Debug pe_low level init();
© (& Documentstion /*** End of Processor Expert internal initialization. b
© ( Generated_Code
o & Project Settings /% Write your code here */
» = SK /* For example: for(;;) { ¥ */
4 = Saurces /==* Don't write any code pass this line, or it will be deleted during code generation. ***/ i |
b [E Eventsc /*** RTOS startup code. Macro PEX RTOS START is defined by the RTOS component. DON'T MODIFY THIS CODE!!l *=+/
& [h] Eventsh #ifdef PEX_RTOS_START
Y e, PEX_RTOS START()3 /7 Startup of the selected RTOS. Macro is defined by the RTOS component. */
#endif
Static_Cods
" Bp”’ DE: /*** End of RT0S startup code. **%/
£ Processorbepert pe /*=* Processor Expert end of main routine. DON'T MODIFY THIS CODELIl **=/
3 Test For(55){}
/*** Processor Expert end of main routine. DON'T WRITE CODE BELOW! b
¥ } /*** End of main routine. DO NOT MODIFY THIS TEXT!!! ***/
| /= END main */ 3
& /e
: % Components - 532K144_SDK hello 52 Ea =0 e
. 4 [ Generator_Configurations i
| & ram e
d B FLASH =
| p B 0Ss *=  This file was created by Processor Expert 10.1 [85.21]
® 4 = Processors = for the Freescale 532K series of migcrocontrollers.
E b @ Cpusa2Kiad 100 s
: & i CpuiS3zKi44_100 x |
1 4 (= Components -
I & B3] clockManl:fsl_clock_manager t] 0
b 43 pin_mucPinSettings — =
Problems £ ] Tasks [ Console O] ponents Library &Yy Component Inspector - pin_mux - 4§ Remote < e v 8
b 0 errors, 6 warnings, 0 athers
E Description =
[
» & Wamings (6 items)
¢
¢
« I '

125 532K144 SDK_hello
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New P&E debug configuration

- Create a new P&E launch configuration Click on the debugger tab.

T P TS e ae T —
I ==
l E e e Seuree | ] Comman |
nnnnnn
ranabien. | [Search Proect:| [ Browsen. |
=)
Click to create a new
P&E launch !
f
- avety [ [ meven ]
- [
s
[ Varisbies. | [GearchProjeste] [ Browsen |
=]
i
i
tieer oo =15 iem: [ ———
@ | E—r—
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New P&E debug configuration

» Select the device

w Debug Configurations - p

e

Create, and run fi

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

x| B3~

Mame: FirstProject Debug

Itype filter text | E Main ’f} Debugger \_Dv Startup] E/- Source] =) Common] g 05 Awareness |

[€] C/C++ Application

Software Registration
[€] C/C++ Remote Application

[£] GDB Hardware Debugging 7 i Please register your software to remove this message.

-
Pl E GDE PEMicro Interface Debugging we Select Target Device

E FirstProject Debug

E FirstProject_Debug_RAM PEMicro Interface Settings Allowed wildcard characters:
E FirstProject_Release leita OpenSDA Embedd *=Match 0 or more characters, ¥=Match exactly one character
[€] GDB SEGGER J-Link Debugging

= Launch Group Port: USBL - OpenSDA (F

| type filter text

Vendor: NXP a NXp
- KEx

Mg |+ MACS7DSxc
[ | Specify 1P B 4 532KInx

— | 532K142F256M15 ‘
Additional Options

Core:

532K144F512M15
[ Emergency Kinetis Device Recove S32K144F512ML50NTTP
= S32K146F1MOMLT
Select S32K148FIMOMLT
. Hardware Interface Power Control N | b G300t
device

|| Provide power to target

Filter matched 9 of 11 itermns

@

e

m L

» Click Apply and debug your application
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USEFUL LINKS




« Cookbook application note. This application note contains a
bunch of simple examples of how to use different
peripherals.

o S532K1xx community. Visit this site for request support on
the S32K1xx products, you can also look for threads that
may contain the answer that you are looking for.
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SECURE CONNECTIONS
FOR A SMARTER WORLD



