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Get to know S32K146-EVB

CAN Communication Bus

LIN Communication Bus

OpenSDA USB

External Power Supply (5-12V) Reset Button

OpenSDA MCU

J2 Header
SBC UJA1169

J3 Header

J14 SWD connector.

J4 Header
J1 Header

S32K146 MCU

J6 Header
J5 Header

Touch electrodes

RGB LED Potentiometer

User Buttons
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S32K146 EVB Features:

e Supports S32K146 144LQFP
* Small form factor size supports up to n” x n”
e 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 I/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

e Two push-button switches (SW2 and SW3) and two touch electrodes

» Flexible power supply options
* microUSB or
» external 12V power supply

h
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Jumper Settings

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

2-3 (Default)
Reset signal direct to the MCU, use
to reset S32K146.

J107 1-2 S32K146 powered by 12V power
source.
2-3 (Default) S32K146 powered by USB micro
connector.
J10 1-2 VDD voltage is connected to 3.3 V
2-3 (Default) VDD voltage is connected to 5 V

\r
4\
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HMI mapping

Red LED PTD15 (FTMO CHO)
Blue LED PTDO (FTMO CH2)
Green LED PTD16 (FTMO CH1)
Potentiometer PTC14 (ADCO_SE12)
SW2 PTC12

SW3 PTC13

OpenSDA UART TX PTC7 (LPUART1_TX)
OpenSDA UART RX PTC6 (LPUART1_RX)
CAN TX PTES5 (CANO_TX)

CAN RX PTE4 (CANO_RX)

LIN TX PTD7 (LPUART2_TX)
LIN RX PTD6 (LPUART2_RX)
SBC_SCK PTB14 (LPSPI1_SCK)
SBC_MISO PTB15 (LPSPI1_SIN)
SBC_MOSI PTB16 (LPSPI1_SOUT)
SBC_CS PTB17 (LPSPI1_PCS3)

\r
4\
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S32K146 EVB
OUT OF THE BOX



Step 1: Power up the Board — EVB Power Supplies

- The S32K146-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 S32K146 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 S32K146EVB.

Folders (6)

~ Devices and drives (2)

'\ OSDisk (C) S32K146EVB (D))
i \;.' I
"y

“ 173 GB free of 237 GB Ny 127 MB free of 127 MB
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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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S32K146 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:

File Edit View Explorer Project Tools Help
= H@E S8EE el Bl ey

enew Project]

: | Tahoma - 8 -~ B s u B &

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
ather intarfaces is available for download at the official download page. The driver
documentation is available here.

Create New Project
« 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
microcontrolier board.

« Continue with this Project
Hide the welcome message and start by working with this empty project. You can
disable the welcome 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 POF format.

« Protocol Specification
Open the HTML Help document describing the FreeMASTER communication protocol

and host-side library. -
weizora sersar
Vanable Watch v QX

Name Value Unit Period
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http://www.nxp.com/webapp/sps/download/license.jsp?colCode=FMASTERSW&Parent_nodeId=1084998738637727586131&Parent_pageType=product

Power up the EVB board

12

Powers the S32K146EVB evaluation board from a
USB. By default, the USB power is enabled by
J107 jumper (2-3 closed).

Connect the USB cable to a PC and connect micro
USB connector of the USB cable to micro-B port J7
on the S32K146EVB.

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.
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Setup serial connection in the FreeMASTER tool

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

= Setup communication manualy:
“Project > Options > Comm”

OR

= Setup communication automatically:
“Tools > Connection Wizard”

13 EXTERNAL USE

Comm | MAP Files | Pack Dir| HTML Pages | Demo Mode | Views & Bars |
—Communication
@ RS232  Port Iopensda LI IOpenSDA- CDC Serial Port (hitp:/fwww. perr
Speed: |1152{}D vl Timeouts... |
" Plug-in Module: I LI
Connect string: Idrv=4;ptype=3;pnum='l;devid=F‘E5EI‘|‘IESD;devILI Configure. . |
[T Save settings to projectfile [w Save settings to registry. use it as default

F Project - FreeMASTEF
: File Edit View Explorer Project | Tools | Help

| E@ e B3 S5 {}:l‘ Connection Wizard... ‘Ef & )

Communication Debug Log...

S-Record Transfer...




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 S32K146 MCU, the download of the FreeMASTER project from www.nxp.com will be initiated.

E

Welcome to FreeMASTER

« What's New in Version 2.0?
See hanges

« 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
othar interfaces is availabla for download at the official download page. The driver
decumentation is avalabla here.

Explore the Board NEW!

e e Vo St 3 ormohical SN Yo wo S s Yow BE. Explore the Boar

« (opensin 2 sec cancel).

d NEW!

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

Create New Project
+ Continue with this Project

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

« Open an Existing Project...
Browea your disk falders and find the project fils you want to open in the FreaMASTER
environament.

More Reading

« Users Manual
Open the application manual in POF format.
« Protocol Specifi catlon

Open the HTML Help g the Fre 5 tion protocol
Mlm!--adnlhtw
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http://www.nxp.com/assets/downloads/data/en/application-software/S32K144EVB_OOBE.pmpx
http://www.nxp.com/

The FreeMASTER OOBE project is loaded

Pins of the J2_ J1 and J6 connectors are confioured as outputs (except pins 14 and 17 on the J2 connector).
SO0nnannnn onnn - -nn ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
SRl EN00aE Dhnhabann BAOnn - -annn
ﬂﬂnvlﬂﬂlﬂl dannnaan ﬂﬂlﬂlﬂﬂlﬂl

J

"“-1,_‘ CONMECTOR. T2 \‘.‘ ‘\1 COMNMNECTOR 'TI ‘:' F COMNMNECTOR 'T& -
~ Y

Red Green Blug

000

7
i

’,.—" CONNECTOR T3 ," ,‘ CONNECTOR 'T4 '.I \‘.‘ CONNECTOR T3 ..
-'J r ‘
‘....... JUGOOOO0 GOOOOOOOO0
.nn. na na na na na na na na na na na n .n. W (V- n.nn
ooannonn

Pins of the I3, J4 and J5 connectors are configured as mputs.
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S32K14x Web Links:
== 832K Ovarview

=> 832K 146 Evaluation Board:
> Getting Started
= 832K 146EVB Quick Start Guide
= 832K 146EVB-Q144 Schematic
> 832K 1xx Fact Sheet
> 832K 1xx Data Sheet
> 832K 14x Reference Manual

» 832K 1xx Product Brief
=> SW Tools:

= FreeMASTER Run-Time Debugging Tool
= 832 Design Studio IDE
== 832K 146 Out-Of-Box Experience Sources:
> 832K 146 EVB Out-Of-Box Experience PC Host Project

> 832K146 EVB Out-Of-Box Experience Firmware

NX



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  Touch Sense Electrodes

or logl. User can connect e.g. LED diodes to these ouput pins. 1

)
i [

A

Potentiometer
a

5 - - T

--------

| J

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

16 EXTERNAL USE
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The FreeMASTER OOBE oscilloscope feature examples

. . . . . . “ View | Explorer Project Tools Help
Display main project panel ,Project > View > Project Tree*. B o«
Variable Watch Ctrl+E
Application Commands Ctrl+3
Variable Stimulus Ctrl+C
Show Control Page as a Bar Ctrl+R
All App. Commands Visible
View Toolbar
View Variable Watch Toolbar
View Status Line
Application Layout »

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

T
&
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Analog values from potentiometer.

T84T, 1082 it

| (
l

Responses from touch sense electrodes.




INTRODUCTION TO
OPENSDA



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. S32K146 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

honPR

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 S32K146 EVB to the latest
version.

19 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 to the BOOTLOADER drive

4. Unplug the USB cable and plug it in again. The new
OpenSDA Application should now be running and a
S32K146 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 S32K146 MCU. It emulates a FAT16 file system, appearing as a removable drive in the host file system
with a volume label of S32K146EVB. Raw binary and Motorola S-record files that are copied to the drive are programmed directly into
the flash of the S32K146 and executed automatically. The virtual serial port enumerates as a standard serial port device that can be

opened 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 S32K146EVB drive

The new application should now be running on the
S32K146 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 S32K146 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-S32K146
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 (SWO0) 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. Itis 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
portis in use.

h

P


http://logmett.com/index.php?/download/tera-term-475-freeware.html
http://www.chiark.greenend.org.uk/%7Esgtatham/putty/download.html
http://www.hilgraeve.com/hyperterminal/

INSTALLING S32DS



Download S32DS

Download S32DS from ARM based MCUs from:

S32DS for ARM

22 EXTERNAL USE


https://www.nxp.com/support/developer-resources/run-time-software/s32-design-studio-ide/s32-design-studio-ide-for-arm-based-mcus:S32DS-ARM?tab=Design_Tools_Tab

CREATE A NEW
PROJECT IN S32
DESIGN STUDIO



Create New Project: First Time — Select a Workspace

24

Start program: Click on “S32 Design Studio for ARM” 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

EXTERNAL USE

- B
# Eclipse Launcher u
Select a directory as workspace
532 Design Studio for ARM uses the workspace directory to store its preferences and development artifacts.
‘ (UL Tl Users' B52321 \Wworkspace - Browse...
[] Use this as the default and do not ask again
b Recent Workspaces
| ok || Cancel
L -
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Create New Project: Top Menu Selection

- File — New — S32DS Application Project

w= workspace532D5.ARM.2018.R1 - C/C++ - 532 Design Studio for ARM - X
File Edit Source Refactor Navigate Search Project Run Processor Expert Window Help
New AltrShift+N > = Maketile Project with Existing Code by oy
Open File... £ C++ Project -
~ b 1 C Project B & Outline & @ Build Targets o
1 Open Projects from File System... ) ;
§ § T C/C++ Project An outline is not available,
Close Ctl-W [ s3558 Agplication Praject
Close Al Ctri+Shift+W & 53205 Library Project
Save Cil+S & 532DS Project from Example
Save As. ™ Project...
Save Al Curl+Shift+S & Convert to a C/C++ Project (Adds C/C++ Nature)
Revert 69 Source Folder
Move... & Folder
Rename. B2 [& Source File
O Rofrash ry & Header File
¥ File from Template
Convert Line Delimiters To > e &
@ Class
Print... culer | ey
Switch Workspace ? 9 Other.. Cul+N
Restart
2 Import..
5 Export..
Properties Alt+Enter
Exit
s Dashboard = EEE
- Project Creation
[* 532DS Application Project
& 53205 Library Project
= Build/Debug
LY
«
b
~ Settings
&
%
i ==
- & Problems # £ Tasks & Console T Properties =
- Miscellaneous
0 items
@ Getti =
7 Geting Started] Description Resource path Location Type
= Quick access.
1
Updates Available *
Updates are available for your software.
Click to review and install updates.
Set up Reminder options
0 items selected (]

25 EXTERNAL USE



Create New Project: S32DS Project

- New 532D Application Project [ o[-

Create a 532 Design Studio Project

- Project Name:
- Example: FirstProject _— -

Uze default location

[ J P rOJ e Ct I yp e : Location: | Ch\Users\b50982\workspaceS32D5.ARMvZ_0\FirstProject Browse...

. . Processors : TeolChain Selection:
- Select from inside e e
[» = Family KEA Mg Cortex-M4F Standard 53205 toolchain for ARM -

executable or library folder > © Fomiy Moo

4 (= Famnily 532K1xx
H S32K144

i NeXt § s2K142
| B s32K146 |
i S32K148 Description :

GCC teolchain is selected -

® -

PR {
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Create New Project: S32DS Project

- Select Debugger Support and Library/SDKs Support if needed.
« Click Finish I — S

Mew 532DS Project for 532K146

Select required cores and parameters for them.

Project Mame FirstProject

Core Cortex-M4F

Library [EWL |
/O Support (No /O |
FPU Support | Toolchain Default 7]
Language [C ']
SDKs E]
Debugger - [PE Micro GDB server VI

Enish || Cancel
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OpenSDA Configuration

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

Debug Configuration.

- Select your project, and click on debug configuration

werkspaceSI00 ARMLE 0 - C°Ce « - FestProject e /msn.c - 532 Design Shudio for APM
Fite fdt Sowce Refocior Mevigate Segrch Project Bun  Processor Bypert  Window
TR RIFICIE .

d-E8-Eg-g-

& L Project Bxplorer &7 = =

g muinc

flash_parttioning 32K
Tpipi_den,
Ipuan_eche: s37K146
L)

EVE CSEc
53042 _EVE FlashPartitson
QX142 EVE MPU

ptal vB_Partition

an
SAHK184_EVE D-Flash_Pastition

EEEPROM Flexfil_not_loaded_at_rst
4_EVE_FlexCAN GatewsyMode

LED_D-Flesh
S3ZK44_EVE_SPI_SteveSDK
S2244_FOTA_Eooticeder

S3TKI46_CWP_VLPS trigger mode

SaI46_CSEe

5370146 _EVE C5Ee_Test

S3m086_EVE EEEPROM

SATNI86 _LED test
S37046 LRGP ERROV108S
CI26_Serial CAN Bridge, SDI

13 smaes_CsEc

SA2I148 _EVE_EEEPROM QueckiWrites

3048 S

SA314x EEE

532014y EEEPROM Test

D0 _Codes

_SPLLVLD Bit

ol ol ol ol ol ol ol ol ol ol o o vl v o e e e
-4

IEEOEDEE

Help
#-0-Q-@s-Arulds-o- =~
Debug &s
Debug Configuations.

Organize Favorites. 1

imt maim{wodd)

Sdefine COUNTER_LTMIT 189
int counter = B

for(is) {

counterst;

1 if{counter > COUNTER |
! counter = 8;

wrry {

#if defined (_ghs_)
Spragma ghs nowarning 111
Sendif

#if defined (__ICCARM_)
spragea disg suppresserelll
sendif

retarn 8

B Cencle x

Procesior Expent

Feb 2, 2018 11357131 AM Starting Processor Expert service
Systes directory = Cr\nup\S3205_&RM v2.8\eclipse\ProcessorExpert
Internal cache directory = C:\Prograsata\Processor Exper:
Processor Expert license file = not used (mo license file)

Feb 2, 2818 11:57:32 MM Successfully started Processer Expert service

e\ 2C21a485

Outline 17 =D

B e R
U SNk
o mainiveid)
COUNTER 10T
& B Mo
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OpenSDA Configuration

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

* Debug Cenfigurations

Create, ge, and run ¢

: Mame:  FirstProject_Debug

CEX B83-
type filter text =] Main Debugger
99

[E] C/C++ Application o Project:
[E] C/C++ Remote Application
[©] GDB Hardware Debugging FirstProject

a E GDE PEMicro Interface Debugging
|@| Specify the number of additional ELF Files you wish to program: 0

[ FirstProject_Debug_RAM
E FirstProject_Release
[T] GDB SEGGER J-Link Debugging
@ Launch Group

2 Source| [ Qommon\l &5 o5 Awarenesﬂ

-

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

Variables... ] [Searcﬂ Project...] [ Browze... ]

)

Build (if required) before launching

Build Configuration: | Debug

(71 Enable auto build () Disable auto build

se workspace settings

Configure Workspace Settings...

Revert Apply

Filter matched 9 of 11 iterns

@

[ Debug ] [ 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

Create, and run fi i

/¥y Plugin has not been registered. Some functionality may net be available.

[ x ‘ B & MName: FirstProject_Debug

type filter text Main | %% Debugger = Startup] Hy Sourca B Qommon] 8505 Awareness}
[€] C/C++ Application Software Registration |-
g ;gc;l:a?::;?;:tz“g‘:i::n . Please register your software to remove this message.

4 E GDB PEMicro Interface Debugging é

E FirstProject Debug
E FirstProject_Debug_RAM PEMlicro Interface Settings
E FirstProject_Release
[£] GDB SEGGER J-Link Debugging
= Launch Group Port: [USB]. - OpenSDA (F73CTELT)

Specify 1P Specify Network C

Interface: [OpenSDA Embedded Debug - USB Port -

- | [Refresh

Vendor: NXP

Target: 532K146F1MOM11

Additional Options
["] Emergency Kinetis Device Recovery by Full Chip Erase Use SWD protocol

Advanced Options

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

Provide power to target Regulater Qutput Voltage Power Down Delay ms
Power off target upon software exit |2V Power Up Delay ms i
Revert Appl
Filter matched 9 of 11 items = ] [ — ]

@ Debug | [ Close | ‘
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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 usmg an example go to File — New — S32DS Prolect from
Examp le .,:m e

Pcrart

h
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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

33
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= 53205 Project from Example,

Create 532D5 Project from Example

Project name: | hello_world_s32k146

Frter snarch towt
Examples:
= 532DS Example Projects
£ 53205 MQX 4.2 Halo 0.6 Example Praject
¥ = 532K14x EAR SDK v0.8.6 Example Project:
= 532K142
L 532K144
~ = 532K146

~ i= demo_apps
& hell word s32k146 h
~ = 532K148

< >

i '}‘

~

W

Description:

This is a simple application created to show

configuration for supported compilers (GCC, 1AR,
GHS )

The example documentation can be found in the
532 SDK documentation at Examples and Demos
section. (<SDK_PATH=>/doc/Start Hera htrml)

h
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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. | ..o .

= - U0 S Yinil S

~Picject Exghores
= halle world 532146 Debug AN
& Includes
Db
Disbug FLASH
Documentation
demygen
» Ganarated Cods

i Project_Settings
SOK
“ i Saurees
& mainc
# Dashboard

= Project Creation

e il
% Debr

= Compnents - hello workd 5124145
Generator Configurations
[
o Processers
& CpusSIZK146 144
o Compunents
B chockMantichock mansger
@ pin_max;FinSettings
1 intMan Vinterupt manager

Fie Edit Source Relactor Mavigate Ssarch Project Run Processor Expest

- Miscellaneous

el _mvetld 332k 48 Soureen/mamn.c - 534 Design Studho for ARM

drav@yey o

B Component o - pin_ma 5 G

Rowsting - Funcional Properties Mathods Settings

Virw Mode Opticn
] Collapsad (1 Ping

ADC CCAN| CMP EWM|TFLE0O] FTM GRIO

Sagnaks
= ADCH
Chareal 0
Chanesl 1
Chianwel 2
Charewl 1
Chanesct 4
Chareel §
3 Chareal &
i Chanrel 1
= Channel 8
Chaceel 9

Chaneel 10
Chaneel 11

rared

RR

AR esded

Cpu.h”

clude “clockManl

minclude “pin_mix.h"

wif CPU_INIT_CONFIG
#include "Init_Config.h™

Sendif

Usar

ginclude <stdint.hs
winclnda cerdranl by

£ Froblems. Conscle

LI Show Dby Configuesble Sigrals

TTAG P S LPSPL

LPTMER. @ LPART

Firyignal Selection

- 2016 , Fresscals Sesiconductor,

Fesource

Ine..

Fath

Platbasesr

Perwer el iecumd * T
Direction
Losation Type

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

fesic Advanced

Geterate Repon
HIML Reoet

Selectod Py Signal Narme i

(]
FTA1
PTAS
PIAl
PTAD
PrEY
PIEz
PTE3
PTBIZ
Pl
PIC2
e ] .

Samart Insert 2

¥ Outhne

u Cpuh
dockMant h

s h

et code
stfinth
sedboalh
Ve

LED_ PORE
GRIC, PORT
POC_CLOCK
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- The complete documentation of the SDK can be found in:

CNXP\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 training (add hyperlink once if is online)

h
P
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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) oo T e vee

*_t~_ IE}:neb_ug I F11
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

i R R -2
[E] 1 FirstProject_Debug_PME |
P Juse t

Debug As

Debug Configurations...

Organize Favorites...

= o— dpt main(void)

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

tor Mavigate Search Project
Step Into (F5) e e
[Step Into (75) |

Step Over (F6) S Ea

Step Over (FB6)

Step Return (F7) Pt e A Sy

ictor MNavigate Search Project Run Window Help
Run OB (0 B & S = oo dd = oits - Qi

Run FirstProject.elf

tor Mavigate Search

Suspend e

ctor Mavigate Search

[@L‘?uu S B
ume

Resume (F8)
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Debug Basics: View & Alter Variables

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

0= Variables 2 | 9 Breakpoints i Registers = Modules .
Mame Type
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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

=)= Variables ©e Breakpoints ! Registers 5 =ik Modules

MName Value
a 3 General Registers
18 ro 3
Y orl 5
< 1Y r2 536866944

8

88 r3
|

(x)= Variables ©g Breakpoints & Expressions 1ili Registers % Peripherals =, Modules [ EmbSys Registers 33 = A = = =
Project: [FirstProject] =>Arch: cortex-m4 Vendor: Freescale Chip: $32K146 Board: --- none --- (Double click on register to read values)
Register Hex Bin Reset Access Address Description
[ = CSE_PRAM CSE_PRAM l
- &= AIPS AIPS-Lite Bridge
B = MSCM MSCM
4 = DMA Enhanced Direct Memory Access
4 55 DMA Enhanced Direct Memory Access
> ¥ CR 000000000  00000000000000000000000000000000 CoA000GO00 RW 040008000 Control Register
b M ES 000000000 RO 0x40008004  Error Status Register
> ot ERQ 000000000 RW  0x4000800C  Enable Request Register
I oioi EEI 000000000 RW  0x40008014  Enable Error Interrupt Register
[ g1 CEEI - write only - 0:00 WO 040008018  Clear Enable Error Interrupt Regist
I 8§ SEEI - write only - 000 WO 0x40008019  Set Emable Error Interrupt Register
i il CERQ - write only - 000 WO 0x4000801A4  Clear Enable Request Register
& oiai SERGQ - write only - (000 WO  0x4000801B  Set Enable Request Register
& M CDME - write onlv - 0:00 WO 0x4000801C  Clear DCINlE Status Bit Reaister
i m ¢
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Debug Basics: View & Alter Memory

d Add Memory Mon itor E) Console =] Tasks [® Problems #.) Executables | [J Memory 53

Monitors |§| b 4 ™
Loz
[Add Memory Monitor l

- Select Base Address e s o xpresion o morior

40000000 L

to Start at : 40000000

E) Console =] Tasks [®] Problems #2) Executables | [J Memory 53

d VIeW Memory Menitors 2= 3 ¢ 40000000 : 02625400 <Hex> 53 &= NewRenderings...\l

| % 40000000 | Address ® - 3 4 -7 8 - B Co=mF
e2625500 [IEEEEEEEEM
82625418
82625820
82625430
82625848
82625458
82625460
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Debug Basics: Breakpoints

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

——— = -— — — T F L o - [ e L= =1 o
8 [h] SKEAZMNG42.h [€] ies.c [g] *lin_lld_vart.c [€] FirstProject.c &2

2@ * main implementation: use this 'C' sample to create your own application[]
=
B8
7 #incluwde "deriwvative.h™ /* include peripheral declarations SKEAZF128M4 */
8
= int main(wvoid)
e 1
. [Line breakpoint: FirstProject.c [line: 11]}
2

13 for(;;) {

14 counterd+t;

15 1

16

17 return e
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Debug Basics: Reset & Terminate Debug Session

- Reset program counter

- Terminate Ctl+F2() ot 5t 2

[ Terminate (Ctrl+F2) ]
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CREATE A P&E DEBUG
CONFIGURATION
(OPTIONAL)



New P&E debug configuration

- Click in debug configurations

|7 C/C++ - $32K144_SDK_hello/Sources/main.c - $32 Design Studio U - . Y — 4 _ e | |

| File Edit Source Refactor Mavigate Search Project Run ProcessorExpert Window Help

Srlae ®-4%-& WS GG R0 @S P Selgl e Quick Access | 5 | [BETCIGER) 45 Debug
[ Project Bxplorer zz] & v 9 (no launch histary) -
3 BT Blinky and Dimmer Debug As YR ]
0 6ce
.
3 hello3_fil_irq flash_steve Organize Favorites... E?')u 0]
1 L KEALZS Cookbook = Feripherals_Init()
| [ KeAL28_Cookbook FTM o P -
0 s32K144 FPGA & “void main(void)
4|5 532K144_SDK _hello|
b 4 Binaries /* Write your local variable definition here */
5l Includ
neludes Processor Expert internal initialization. DON'T REMOVE THIS CODE!!!
bl fose pert 1 1 initializati . 111 sy
b & Debug PE_low level init();
b (= Documentation /%= End of Processor Expert internal initialization. ey
b (= Generated_Code
b @ Project Settings /* Write your code here */
/* For example: for(;;) { } */
b = SOK
4 i Sources /*** Don't write any code pass this line, or it will be deleted during code generation. ***/ [
b [g) Events.c /**= RTOS startup code. Macro PEX_RTOS_START is defined by the RTOS component. DON'T MODIFY THIS CODE!!! *==/
i+ [H Events.h #ifdef PEX_RTOS_START
b I8 main.c PEX_RTOS_START(): /* Startup of the selected RTOS. Macro is defined by the RTOS component. */
#endif
Static_Cod
v . e °;( /*** End of RTOS startup code. ***/
R ProcessorErpert pe /**= Processor Expert end of main routine. DON'T MODIFY THIS CODE!l! ===/
L Test For(55){}
/*** processor Expert end of main routine. DON'T WRITE CODE BELOW!!! ***/
. } /*** End of main routine. DO NOT MODIFY THIS TEXT!!! **=/
/* END main */ E

oy
* %5 Compenents - 532K144_SDK_hello 3 BB v=0 ** g}
4 (= Generator_Configurations 7;{
[ B RAM e
1 B FLASH P
» B 0Ss - This file was created by Processor Expert 1.1 [85.21]

® 4 (= Processors o for the Freescalg S32K series of micrecontrellers.
i b & Cpu:s32K144_100 ::
& & 48 Cpu:S32K144_100 i L
1 4 (= Components -
r & B clockManl:fsl_clock_manager < ]

b U5 pin_muxPinSettings . =

[#1 Problems 52 £ Tasks [ Console [ Properties %y Components Library %Y Component Inspector - pin_mux 4§ Remote Systems =g Progress e ¥ =]

¥ 0 errors, 6 wamnings, 0 others
g Description ’

b & Warnings (6 items)

175 532K144_SDK_hello
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New P&E debug configuration

- Create a new P&E launch configuration

Click to create a new
P&E launch

EXTERNAL USE

'#| Debug Configurati
| Debug Configurations

Create,

and run

W AT T AW NN AN

Click on the debugger tab.

CERX B -

Mame:  532K144_SDK_|

[type filter text

[£] GDE Hardware Debugging

| Main

45 Debugger

= Launch Group

Filter matched 5 of 15 items

@

4 [£] GDB PEMicro Interface Debugging
[c] S32K144_SDK_hello Debug
[£] GDB SEGGER J-Link Debugging

Project:

tartup % Source| (] Common|

532K144_SDK_hello

C/C++ Application:
Debug)532K144_SDK_hello.elf

Build (if required) before launching

Build confi i Select

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

() Enable auto build
(@ Use workspace settings

() Disable auto build

Configure Workspace Settings...

e




New P&E debug configuration

47

 Select S32K146 device

= Debug Configurations
Create, manage, and run configurations
/1y Plugin has not been registered. Some functionality may not be available.
n 1
Li ] | = Mame: FirstProject Debug 2
type filter text Main [ %5 Debugger = Startupw 7 Sour(a i=] Qummoﬂ & os Awarenasq
[E] C/C++ Application Software Registration e
C/C++ Remote Applicati
% G‘I;Bj—:ar::aor:lja;:}t:;ir::n r Please register your software to remove this message.
4 E GDB PEMicre Interface Debugging A -
m FirstProject Debug
m FirstProject_Debug PEMicro Interface Settings
[ FirstProject Debug RAM Interface: USB Multilink, USB My = . =
[ FirstProject_Release * Select Target Device
[T] GDB SEGGER J-Link Debugging Port:
= Launch Group Allowed wildcard characters:
Vendor NXP *=Match 0 or more characters, 7=Match exactly one character
Core: 4 -
Specify IP type filter text
Additicnal Options a NXP
[] Emergency Kinetis Device Recovery b KEx
Select (ranceacetne
Advanced Options & S32KLik
d evl Ce Hardware Interface Power Contrel (Vol 532K142F256M15
[ Provide power to target 532K144F512M15
. S3ZKT44F51 2M1 SOMTTP
[] Power off target upon software exit | S32K146FLMOMLL |
S3LR14ERLMUMLL
[» 532V
Filter matched 10 of 12 items
[ Select ] ’ Cancel

* Click Apply and debug your application
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USEFUL LINKS
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Cookbook application note. This application note contains a

bunch of simple examples of how to use different
peripherals.

S32K1xx 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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https://www.nxp.com/docs/en/application-note/AN5413.pdf
https://community.nxp.com/community/s32/s32k

SECURE CONNECTIONS
FOR A SMARTER WORLD




	S32K146 EVB
	Contents:
	Get to know S32K146-EVB
	S32K146 EVB Features:
	Jumper Settings
	HMI mapping
	S32K146 EVB �Out of the box
	Step 1: Power up the Board – EVB Power Supplies
	Step 1: Power up the Board – Is it powered on correctly? 
	Step 1: Power up the Board – Is it powered on correctly? 
	S32K146 EVB�Out of the box�Experience�based on The FreeMASTER tool�
	Install the FreeMASTER tool
	Power up the EVB board
	Setup serial connection in the FreeMASTER tool
	The FreeMASTER Out-Of-Box-Experience (OOBE) project   will be automaticaly downloaded from www.nxp.com
	The FreeMASTER OOBE project is loaded
	Slide Number 17
	The FreeMASTER OOBE oscilloscope feature examples
	Introduction to OpenSDA
	Introduction to OpenSDA:	 1 of 2
	Introduction to OpenSDA: 2 of 2
	Installing S32DS
	Download S32DS 
	Create a New Project in S32 Design Studio
	Create New Project: First Time – Select a Workspace
	Create New Project: Top Menu Selection 
	Create New Project: S32DS Project
	Create New Project: S32DS Project
	OpenSDA Configuration
	OpenSDA Configuration
	OpenSDA Configuration
	Create an example from sdk 
	Creating example from SDK
	Creating example from SDK
	Creating example from SDK
	Creating example from SDK
	Debug Basics
	Debug Basics: Starting the Debugger
	Debug Basics: Step, Run, Suspend, Resume
	Debug Basics: View & Alter Variables
	Debug Basics: View & Alter Registers
	Debug Basics: View & Alter Memory  
	Debug Basics: Breakpoints
	Debug Basics: Reset & Terminate Debug Session
	Create a P&E Debug Configuration (Optional)
	New P&E debug configuration
	New P&E debug configuration
	New P&E debug configuration
	Useful links
	Useful Links
	Slide Number 51

