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1 Release Description

S32 Configuration Tool product is composed of a suite of tools for configuring NXP processors and
generating initialization code. This is the first mature version of S32 Configuration Tool with support for
the following tools:

e Pins Tool

e Clocks Tool

e Peripherals Tool

e Device Configuration Data Tool
e Image Vector Table Tool

The package provides support for the following processors:
e S$325247TV
e S32V23x

Development of the tools is done in sync with the following documentation’s versions:
e S532S247TV - Header files based on Reference Manual Rev 1 Draft O
e S32V23x - Header files based on Reference Manual Rev 3

1.1 Installation

S32 Configuration Tool is integrated into S32 Design Studio - Version: S32DS 3.2 and is compatible with:

e 532 SDK for S32V23x 1.0.0 RTM release
e S32 SDK for S3252 0.8.0 EAR release

One can see S32 SDK and S32 Design Studio release announcements for more details about these
products including their location.

S32 Configuration Tool was verified on:

e Windows 7/10, 64bit
e Linux - Ubuntu 16/17, 64bit and CentOS 7, 64bit
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2 What’s New

2.1 Pins Tool

Pins Tool displays, inspects, modifies any aspect of pins configuration and muxing of the device. Pins
routing can be done in multiple views:

e Pinsview

e Peripheral Signals view
e Package view

e Routed Pins
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Figure 1: Pins Tool

Pins Tool is used for pin routing configuration, validation and code generation, including pin
functional/electrical properties, run-time configurations, with the following main features:

e  Muxing and pin configuration with consistency checking
e  Graphical processor package view

e  Multiple configuration blocks/functions

e Easy-to-use device configuration

e Selection of Pins and Peripherals
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e Package with IP blocks
e Routed pins with electrical characteristics
e Registers with configured and reset values
e Source code for C/C++ applications

e Automatic pins routing

Document Number: S32CT 1.0R
09/2019

Automatic routing tries to resolve conflicts, it routes signals on different pins until a valid configuration
is reached. The used algorithm is a mixed approach between running maximum matching algorithm in a
signals — pins bipartite graph and processing remaining signals with backtracking.
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Figure 2: Pins Tool - Automatic routing
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Enabled code changes highlighting for all tools. Two styles are currently supported:

e Margin highlighting
e Full line highlighting
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Figure 3: Pins Tool — Code changing highlighting
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For S32V23x, the FCBGA 621 package is supported with pins configuration available for the following
peripherals:
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SoC

TRACE
VIULite0 -1
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For S325247TV, the BGA501 package is supported with pins configuration available for the following
peripherals:
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2.2 Clocks Tool

Clocks tool allows users to easily configure initialization of the system clock - core, system, bus,
peripheral clocks - and generate C code with clock initialization functions and configuration structures.
The tool validates clock elements and calculates resulting output and clock frequencies.

Advanced settings can be done in Diagram and Details views. Other capabilities are listed next:

Inspect and modify configuration of elements on clock path from clock source up to the
core/peripherals

Validate clock elements settings and calculate the resulting output clock frequencies

Generate a configuration code aligned with latest version of header files

Table view of clock elements with their parameters allowing the user to modify the settings and
see the outputs

Diagram view allows easy navigation and displays important settings and frequencies
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Peripheral Clock view which contains the list of peripherals - if a chain in form of selector,
divider and gate is found, an entry is created
Find clock elements settings that fulfills given requirements for outputs
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Figure 4: Clocks Tool
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e Allow automatic update of enable state for clock elements based on power modes
e Re-order tabs in Clock perspective, Clocks Diagram and Peripherals Clock views have focus
e Easy to find elements in clock tree, use Find hotkey to search for elements
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Figure 7: Clocks Tool — find elements
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Figure 8: Clocks Tool — Export diagram
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e Add support for zoom on cursor in Clocks Diagram

2.3 Peripherals Tool
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Peripherals Tool offers support to initialize, configure peripherals and generate code for S32 SDK drivers.

Two S32 SDK are supported:
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e 532 SDK for S32V23x 1.0.0 RTM release
e 532 SDK for S3252 0.8.0 EAR release
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Figure 9: Peripherals Tool
Other capabilities are listed next:

e Configuration and initialization for SDK drivers

e User friendly user interface allowing to inspect and modify settings

e Smart configuration component selection along the SDK drivers used in toolchain project
W i 12 | 4 Peripherals =0 | (% canpall %

I |[@| CAN_PAL Component

Add a new configuration component instance to the currently selected functional group. k
_ Q| ==
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PAL is used
CAN Configuration
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Read-only 1

Figure 10: Peripherals Tool — SDK components

e Generation of initialization source code using SDK function calls
e Multiple function groups support for initialization alternatives
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e Configuration problems are shown in Problems view and marked with decorators in other views

e |nstant validation of basic constraints and problems in configuration
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Figure 11: Peripherals Tool — constraints
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e Manage SDK Components in sync with Peripherals view
ﬂ Manage SDK components for project v2sdk' O X
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Mote: adding/removing components could potentially damage your project, use it thoughtfully
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Figure 13: Peripherals Tool — SDK Component Management

e Move generated files to project for all tools
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v board',

can_pal_cfg.h

[ wipcfg.h

Iwipopts.h

lwippools.h
peripherals_can_pal_l.c

[ peripherals_can_pal_1.h
peripherals_enet_config_l.c
peripherals_enet_config_1.h
peripherals_osif_l.c

[ peripherals_osif_1.h
peripherals_tcpip_config_1.c
peripherals_tcpip_config_1.h
sdk_project_config.h

v DcD
v board',

ded_config.c

w VT
v board',

Options

Always show details before Update Code

Figure 14: Peripherals Tool — Update Code

ivt_config.c

Status

€3 error

@ create
@ create

3 error

E create
g create
@ create
E create
E create
g create
@ create
E create
E create
g create
@ create
@ create

@ change

@ create

@ create
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e Help mechanism for peripheral components
il Components |} Peripherals 4 = O

Y |t}fpr:filtr:rtad

Peripheral Used in 2
4 canop & He '
Ll cand Open

| CAMN_2 0 Add compeonent instance

[ cans [=] Edit comment

U CAN_4 3 Documentation

L cans €9 Remove

O cans .

O can7? Migrate

O CTUAET Disable

O CTu:AE:?_ Move to »
] eoma Copy to »

Figure 15: Peripherals Tool — Show documentation

2.4 Device Configuration Data Tool

Device Configuration Data (DCD) tool generates the DCD image using the format and constraints

specified in the BootROM reference manual. BootROM reads and interprets the DCD image to configure
various peripherals on the device. The location of the DCD is determined by the pointer in Image Vector

Table (IVT) image.

DCD contains three types of commands:
e Write, write a list of bytes
e Check, test a list of bytes
e Nop, has no effect

E Device Configuration Data View &3
(-} Self-Test DCD image

DCD Commands

New Command

Command Type: -

Check

Nop

Figure 16: DCD Tool — Commands
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There are two views:

e Binary view displays DCD image in a binary format

e DCD Command view

E= Device Configuration Data View 33

(-] Self-Test DCD image
DCD Commands
Command Type: Command Length: Target Width : 4 bytes E
WRITE 12 bytes Action : Write value (00b) -
Standard View Advanced View

Per... | BCTRL > Address:  0x400ea02c

Re... | BISTALL > Value/...

Bitf... | BIRA_FAIL o Advanced only

Des Indicates that at least one

BIST test has failed with fail ..

Bits: I:l Addabove || () Delete
€ Add register
Insert Command Below © Delete

New Command

Command Type: =

DCD Binary

_ Image size : 28 bytes

Byte0
Oxcc
0x40
ox0
Oxcf
0x0
0x0

Figure 17: DCD Tool — Views

Document Number: S32CT 1.0R
09/2019

el |

Import
Export

Bytel Byte2 Byte3

ox0 Oxc Ox4

Oxe Oxal . Ox2¢

0x0 0x0 0x0

ox0 Oxc 0x4

0x0 0x0 0x0

0x0 0x0 0x0

Device configuration records can be saved in a variety of formats (C array, binary and proprietary .mex

format):
E Export file

Supported formats:

Binary format

Gfif defined (_ GNUC_ )

10 #include "532V234.h"

11

12const uint8_t ded commands[28] = {

Oxlc, 0Ox50,

12 Oxcc, 0x0, Oxc, Ox4,
* Write register: Pe

2 Ox40, Oxe, OxaO, Ox2c, Ox0, Ox0, O=x0, O=0,

a2 /* Check command *
23 Oxcf, 0x0, Oxc, Ox4,
4 1 Perij

a5 Ox0. Ox0. Dx0. OxD. Ox0. Dx0. Ox0. 0Ox0
25 0x0, 0Ox0, 0Ox0, Ox0, Ox0, 0Ox0, Ox0, 0x0,

30 pendif

Figure 18: DCD Tool — Export image

o | o]
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Values can be reset to processor’s defaults:

DCD | Run  Creation

Reset To Processor Defaults

Ctrl+R

VDK Debug  Window

|

| Reset To Processor Defaults I

Figure 19: DCD Tool — Reset to Defaults

All reserved memory segments are set to OxFF.

2.5

Image Vector Table Tool

Document Number: S32CT 1.0R
09/2019

Image Vector Table (IVT) tool configures and generates the IVT image, the first data structure that
BootROM reads from boot device. The IVT contains the required data components like image entry
point, pointer to DCD and other pointers used by the BootROM during boot process.

User can start the configuration using three views:
e Boot Configuration panel allows configuration of boot specific options
e Image Table view allows configuration of IVT pointers by selecting size and start address

IVT tool segments can be automatically aligned to eliminate overlaps.

B WTView 32
Boot Configuration Image Table
Boot Target | RS20 ~ ®) On [x}
BOOTSEQ: Secured boot mode DED,
NA 5 (B
Boot Target Watchdog L
Startaddress | 01100 | smintytes| 4
Interface selection
Boot device type | QuadSPl Serial Flash  ~ ol @ X]
/| Configure QuadSPl parameters D ki)
N/A E B
Import VT Image Start address | 0x104 Q| Sizeinbytes | 4
Export IVT Image
Reserved | @ Automatic Aign x|
OB Automatic align successfull
Export Blob Image @
i
p— E
Reserved
g ess
‘ HSE (backup)
Automatic Align ®0on [x}
Application bootioader
|h\.:tamah:b\hg~573\{Acdrs:—s 0x100 Align ‘ L _
N/A E B
b Image
Start address | 0x108 M| Szeinbytes| 4
®on )

Figure 21: IVT Tool — Align

00

Ox104

0108

Memory Layout is a graphical representation of the memory to visualize the IVT segments

Memory Layout End

IVT Image - 256 bytes 3

DCD -4 bytes 0103

DCD (backup) - 4 bytes 0x107
Application bootloader - 4 bytes

Oxib.

Application bootloader (backup) - 4 bytes Ox10f
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Application bootloader image can be generated and a pre-validation mechanism is used.
Reserved
HSE
Reserved
HSE (backup)
| N
& On
Application bootloader
A Browse
¥ [mage
Application Boot Image
RAM start pointer
Address
RAM entry pointer
Address
Code length
Export Image
Start address. 0x110 T Seeintyres 4
® On
Application bootloader (backup)

Figl-J'r-;e 20: IVT Tool — Application Boot Image

Control mechanism for reserved sections and pointers will be set to OxFFFFFFFF.

@ On
DCD
MN/A Browse
Start address | Ox100 W Sizeinbytes | 4
@ Cn
Set the current VT pointer to be reserved ornot. [ ) (hackup}
e Browse
Start address | Ox104 | Sizeinbytes | 4

Figure 23: IVT Tool — Reserved pointers
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Exporting all existing images as Blob file including IVT.bin, DCD.bin, HSE.bin, Application_bootloader.bin

etc. is also possible.
BB WTView i3

Boot Configuration

BOOTSEQ: Secured boot mode

Boot Target Watchdog

Boot Target | R52.0 =

Interface selection

Boot device type | QuadSPl Senal Flash =

v | Configure QuadSP| parameters

Import INT Image

Export VT Image

Export Blob Image

Figure 22: IVT Tool — Export Blob Image

The currently available export options are:
e Exporting IVT Image as binary
e Exporting IVT Image as C code
e Exporting Blob Image as binary

e Exporting Application Bootloader sub-image as binary

BB Export file

Supported formats: 13 /+ 1y

[ format J| 1:const uincs t ivc binary[256] = {

Binary format 14

Oxff, Oxff,

21 , Oxff, Oxff, Oxff,

££, Oxff, Oxff,
, Oxff, Oxff, Oxff,

, OXff, Oxff, Oxff,
, Oxff, Oxff, Oxff,

OxEf,

oxfE,
ox£f,

oxfs,
Ox£f,

OxEE,

Ox£E,
Ox£f,

oxfE,
OxfE,

OxEE,

Ox£E,
Oxff,

oxfE,
Oxff,

Ox£f,
oxff,

oxfE,
oxff,

Oxff,
oxff,

oxfE,
oxff,

Figure 24: IVT Tool — Export image

Oxff,
0xff,

oxfE,
0xff,

Oxff,
oxff,

oxff,
oxff,

Oxff,
Oxff,

oxff,
0xfE,

OxfL,
oxff,

oxff,
oxfE,

oK

Ox£E, 0xfEf,
OxEE, OxTE,

Oxff, Oxff,

Oxff, Oxff, ¥
>

Cancel
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3 S32 Design Studio Integration

3.1 Open S32 Configuration Tool

To get using S32 Configuration tools user must first setup a project in S32 Design Studio. This is done
from File > New > S32DS Application Project.

File Edit Source Refactor Mavigate Search Project Configlools Run Creation VDKDebug Window Help

New Alt=Shift=N > [ 53205 Project from Example Cirl Alt+E
Open File... | 53205 Application Project CtrisAlt+A
[, Open Projects from File System... =5 530S Librery Proie Cirl+Alt+L
53205 Application Project |
Close CileW | [ Makefile Project Witk Eistng Code

2
Close All CirlsShift-W | B Cs+ Project
Save cuvs | [E] CProject
=

Save As.. C/C++ Project

Iz SaveAll CibiShiftes [ [ Projea-
Revert &l Converttoa C/C++ Project (Adds C/C++ Nature)
Move. &% Source Folder
7 Rename.. g2 [ Folder
] Refresh Fs | € Sourcefile
5
Convert Line Delimiters To s [A Headerfile
[ Filefrom Template
Pri Chrls P
i Sk G Class
Switch Workspace 5 ——
pl
Restart
= Other.. Cirl+ N
g Import.
£ Export.
Properties Alt+Enter

1 main.c [g21_MT7_0/src]
2mainc [g2_M7_0/src]

Exit
Figure 25: Open S32 Configuration Tool

You will then be prompted to Create a S32 Design Studio Project wizard. There you must choose Project
name, Project location and Processor used.

532D5 Application Project O X
Create a 532 Design Studio Project

€3 Name cannot be empty.

Project name:
I

Use default location

11} | CA\Users\nxaD6358\workspace53205.3.2 Browse..
Processors: ToolChain Selection:

type filter text Core Kind Hame Toclchain

v & Family 5335 4 Cortex-M4F ARM Bare-Metal 32-bit Target Binary Toolchain v

I 5325247TV Cortex-R52
v [ Family S32v2

B 532v232 Corter-M4

§ 532V232 CortecAS3

I 532V232 Corter-AS3 Linux

Y 532V234 Corter-MA

§ 532V234 Corter-AS3

B 532v234 Corter-AS3 Linux

(= Family 5326

Description:

GNU toolchain is selected

@ < Back Next Firish Concel

Figure 26: Integration - Create Project
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Next user must Select required cores and parameters for them. Here you will choose preferred SDK from
the ones installed.

B & e o

New $32DS Project for $32V234 Cortex-M4

Select required cores and parameters for them

Project Name pri
Core Cortex-MAF
Library Newlib e
1/ Support Nol/O =
FPU Suppert Teolchain Default v
Language c v
SDKs
Debugger 532 Debugger =
532 Configuration Tool )
[ Select sDK X

Name Version Type SDK description

[ AMMCLIB_532v234 M4 1115 Edemal SDK Automotive Math and Motor..,

[0 s32v234 SDK 100 External SDK. 532V234 SDK RTM 1.0.0

| [JShow only latest versions P

@ lCancel

Figure 27: Integration — Select SDK
By clicking on Finish the project is all setup. To open S32 Configuration Tool views right-click on the
project and go to S32 Configuration Tool option or select the same option from the upper toolbar.

25 Project Explorer 52 |IM-je-e~-Ere-id
5 s Il Dok TOAA 's_-‘ Open Pins.
e M Open Clacks
Golnto §  Open Peripherals
Open in New Window ¥ OpenDCD
B Cory = OpenlVT
e — OpenDDR
o Manage SDK Components
% Rename =]
Source >
Move.
fa Import..
4 Eport..
Build Project
Clezn Project
Refresh £5
Close Project
Close Unrelated Projects
Build Targets >
Index b
Build Configurations >
Build path >
Build Configurations Explorer
SDKs
Migrate »
Validate
Shouw in Remote Systems view
Run As >
Debug As >
s Dast = .4RPﬂn(ekmﬂlkflcalHJstocy T
| @ 532 Configuration Tool 3 (#  OpenPins
- B == > NN Open Clocks
L Compare With > § Open Peripherals
= Configure > @ OpenDCD
Source > = OpenVT
Propeities AbcEptey | ZPEADOR
Import Configuration (*.mex)

&= Quick access
Manage SDK Companents

Figure 28: Integration — Open configuration
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3.2 Add SDK drivers to project

When the configuration is opened in one of the S32 Configuration tools’ perspectives, user can just
choose “Manage SDK components” button from the toolbar.

workspace532D5.3.2 - Peripherals - 5325247_R52_0_0/src/main.c - 532 Design Studio
File Edit Source Refactor Navigate Search Project ConfigTools Peripherals Run Window Heip

i | i | S32v234 v |4 A [ Update Code ~ M ‘Functional Group | BOARD InitPeri
| Manage SDK Components |

W Components 52 4 Peripherals T 0O | @ Start 2

| | | € Use Peripherals View or Components View to add new cor

Drivers (+]

Figure 29: Integration — Open Manage SDK Components
After the option is selected, a dialog with the supported S32 SDK components is displayed:

5 X

File Edit Source Refactor

Ci= | B~&~ @

te Search Project Configlools Run Window Help

T O S A R R [Quick Access] | & | E# n ¢ o = =

SRR

& Project Explorer 5 = — - T B B Outline % - e
L5 $32v234: Debug TCM Manage SDK components for project 'S32v234' O X [ Eh R e % v
o sak project_configh
:;g"m " exit code : volatile int
@ Identified SDK: $32V234 SDK RTM 1.00 = ‘malvoid)=in
Note: adding/removing components could potentially damage your project, use it thoughtfully
Available SDK components
Copy sources
Import other files
Sync with Peripherals Tool Configuration view, automatic add/remove components
os | ®m & driver V%| == pal ¥ %| @ B utilities ; M %| @ B middleware & M % | B B
[type to fitter | [type tofitter | [type tofitter | [type tofitter | [type tofitter |
Name Version Name Version ~ || Name Version A | Name Version Name Version A
[] 4 freertos []% adc_sar 14 adc_pal []4 ammclib 14 fatfs
& []&: can_pal []& scst []4 ipcr
[ crc []& i2c pal [[]4& sdnc
4 cse 1% icpal []%: tepip
[]% dspi 14 mpu_pal 14 tepip_ap
NDashooard 8 edma & oc_pal []%: tepip_ap
~ Project Creation [1& eim []% pwm_pal []4: tcpip_ap
[* 532D5 Application Project [ enet [ security | [[]% tepip_ap
= 53205 Library Project []& erm [} spi_pal [} tepip_ap
- Buil4/Debug D“"f fecu %Fsummg,p Dm t:p!p,ap
14 fiexcan []%: vart_pal []%: tcpip_ap
& Build (Al [T1& flexrav 4 [ 14 wda oal v & tcpip_ap
# Clean (Al < 5 & > < > < > 18 tenin an b &
% Debug
& Project settings
% Build settings i g
%% Debug settings type filter text
~ Miscellaneous Message Plug-in Date A
@ Ctting Sisited @ [TOOL] Not called from main thread, might not work in RAP comnxpswioolsval... 9/13/19,10:52 AM
9 R AEERSS @ [TOOL] Not called from main thread, might not work in RAP comnxpswioolsval... 9/13/19, 1052 AM
@ [TOOL] Not called from main thread, might not work in RAP comnxpswioolsval... 9/13/19, 10:52 AM
@ [TOOL] Not called from main thread, might not work in RAP comnxpswioolsval... 9/13/19, 10:52 AM
@ No script file found while trying to recompile the codegeneration script for DDR Confic commxpswioolsdd... 9/13/19, 10:52 AM ¥
5 532v234

Figure 30: Integration — Manage components
The available options that can be selected are:

e Copy sources - if checked, sources are copied to the workspace project, otherwise they are
linked from existing sources in the SDK.

e Import other files - if checked, other files listed in the SDK components and/or example.xml will
be imported.

e Sync with Peripherals Tool Configuration view, automatic add/remove components - if true, for
each dependency, if available, in Peripherals Tool Configuration the drivers will be
added/removed only if the configuration for the selected project is opened.

19



NXP Semiconductors
Release Notes

Document Number: S32CT 1.0R

09/2019

When “OK” button is pressed, a pop-up with all the drivers’ sources are shown for each operation, add

to project or remove from project:

ﬁ SDK Component Management [m]

The following files will be removed from project and from the Peripherals Tool

[ ) :
¥ configuration. Are you sure you want to continue?

Companent source Project Path(s) Info
~ 4 freertos freertos

v =i rtos/doxygen SDK/rtos/doxygen DOC
=dox
~ i rtos/FreeRTOS_S32V/Source
= croutine.c

SDK/rtos/FreeRTOS SRC

event_groups.c

list.c

queuec

stream_buffer.c

tasks.c

timers.c

~ -2 rtos/FreeRTOS_S32V/Source/portable/GCC/ARM_CI SDK/rtos/FreeRTOS SRC
= portc

~ -2 rtos/FreeRTOS_S32V/Source/include
B *h

~ -1 rtos/FreeRTOS_S32V/Source/portable/GCC/ARM_Cl SDK/rtos/FreeRTOS C_INCLUDE

SDK/rtos/FreeRTOS C_INCLUDE

[[] Skip add/remove components confirmation in future

v

ﬂ SDK Component Management [m] x

‘e‘ The following files will be added in the project and in the Peripherals Tool Configuration:
=4

Compaonent source Project Path(s) Info 2
~ 4k clock drivers
= v
[ Skip add/remove components confirmation in future
Yes No

Figure 31: Integration — Add/remove drivers from project
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