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which is based on the S32R274 radar microcontroller and TEF8102 integrated
radar transceiver. You will be able to install S32 Design Studio and RSDK 1.4.0 on a host PC, build the RSDK demo application

example project, deploy it to the RDK sensor hardware and then execute the demo software viewing the output on host PC.

2 Software requirements

Table 1. Software required

Table continues on the next page...

Requirement Version Description Download Link
https://www.nxp.com/design/
S32 Design S32 Design Studio for Power | software/development-software/
Studio for Version: 2.1 Architecture for Automotive |s32-design-studio-ide/s32-design-
Power Architecture and Ultra-Reliable MCUs. studio-for-power-architecture:S32DS-
PA?&tab=Design_Tools Tab
IDE
Studio for Power |, 1 g RSDK 1.4.0 RTM for s32-desi n-stud?o-ide/sSZ-desi n-
Architecture v2.1 P S32R274 and S32R372. Jesig . d
Update 8 studio-for-power-architecture:S32DS-
P PA?&tab=Design_Tools Tab
OpenTFTPServer | Version:1.64 MultiThreaded TFTP Server https://sourceforge.net/projects/tftp-server/
Open Source Freeware .
Server
Alfernative: In rsdk package
UART_server N/A UART server for RSDK. path: rsdk\Tools\UART _server
Multilink/ Advanced Hiah http://www.pemicro.com/products/
PEmicro debugger - PerformancegDebu Probe product viewDetails.cfm?
Multilink FX 9 | product id=15320143
Debug
. Support for
Alternative. Power Lauterbach Power Debug. | See Lauterbach website
Lauterbach Trace32 )
Architecture

h
P



https://www.nxp.com/design/development-boards/automotive-development-platforms/s32r-mcu-platforms/s32r27-reference-design-kit-for-high-performance-automotive-radar:RDK-S32R274
https://www.nxp.com/design/software/development-software/s32-design-studio-ide/s32-design-studio-for-power-architecture:S32DS-PA?&tab=Design_Tools_Tab
https://www.nxp.com/design/software/development-software/s32-design-studio-ide/s32-design-studio-for-power-architecture:S32DS-PA?&tab=Design_Tools_Tab
https://www.nxp.com/design/software/development-software/s32-design-studio-ide/s32-design-studio-for-power-architecture:S32DS-PA?&tab=Design_Tools_Tab
https://www.nxp.com/design/software/development-software/s32-design-studio-ide/s32-design-studio-for-power-architecture:S32DS-PA?&tab=Design_Tools_Tab
https://www.nxp.com/design/software/development-software/s32-design-studio-ide/s32-design-studio-for-power-architecture:S32DS-PA?&tab=Design_Tools_Tab
https://www.nxp.com/design/software/development-software/s32-design-studio-ide/s32-design-studio-for-power-architecture:S32DS-PA?&tab=Design_Tools_Tab
https://www.nxp.com/design/software/development-software/s32-design-studio-ide/s32-design-studio-for-power-architecture:S32DS-PA?&tab=Design_Tools_Tab
https://www.nxp.com/design/software/development-software/s32-design-studio-ide/s32-design-studio-for-power-architecture:S32DS-PA?&tab=Design_Tools_Tab
https://www.nxp.com/design/software/development-software/s32-design-studio-ide/s32-design-studio-for-power-architecture:S32DS-PA?&tab=Design_Tools_Tab
https://www.nxp.com/design/software/development-software/s32-design-studio-ide/s32-design-studio-for-power-architecture:S32DS-PA?&tab=Design_Tools_Tab
https://sourceforge.net/projects/tftp-server/
http://www.pemicro.com/products/product_viewDetails.cfm?product_id=15320143
http://www.pemicro.com/products/product_viewDetails.cfm?product_id=15320143
http://www.pemicro.com/products/product_viewDetails.cfm?product_id=15320143
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Table 1. Software required (continued)

Requirement Version Description Download Link

MATLAB is a commercial
Version: 2017b | mathematics software https://www.mathworks.com/
produced by MathWorks.

Matlab
(2015b-2017b)

Analysis
Model-Based . The SPT Toolbox
Design Toolbox Version:1.3.0 for MATLAB. NXP software account or contact FAE
. To unzip/untar .
Tool 7-Zip Latest https://www.7-zip.org/

compressed folders.

2.1 S32 Design studio download

Download the S32DS IDE and upgrade package from:

S32 Design Studio for Power Architecture®v2.1 - Windows/Linux
S32 Design Studio for Power Architecture v2.1 Update 8

IDE and Build Tools (3)
$32 Design Studio for Power Architecture® v2.1 - Windows/Linux®REV
21)
© FLEXERA 1KB S32DS-PA-2.1 2019-06-27 14:25:00

Updates and Patches (20)

0 $32 Design Studio for Power Architecture v2.1 Update 8Revurs)

+ This update includes: » - RSDK 1.4.0 RTM for S32R274 and S32R372 « This update is
cumulative and includes features from previous updates: - - $32 SDK for Power Architecture RTM-
SR 3.0.2 » This update is applicable for 532 Design Studio for Power Architecture v2.1.

M zZIP 1412296 KB 532D5_PA_2.1_UP8 2020-03-13 14:49:00

Figure 1. S32DS downloads

2.2 S32 Design Studio Installation
S32 Design Studio (S32DS) for Power Architecture V2.1 is installed by running the downloaded installer executable:
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https://www.mathworks.com/
https://www.7-zip.org/
https://www.nxp.com/support/developer-resources/run-time-software/s32-design-studio-ide/s32-design-studio-ide-for-power-architecture-based-mcus:S32DS-PA?tab=Design_Tools_Tab
https://www.nxp.com/support/developer-resources/run-time-software/s32-design-studio-ide/s32-design-studio-ide-for-power-architecture-based-mcus:S32DS-PA?tab=Design_Tools_Tab
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» software » 53205 V2.1

MName

lisence
| 532DS_PA_2.1_UP2
| 532DS_PA_2.1_UPT
=) 532D5_PA_Installation_Guide_v2.1

& Welcome to the S32 Desig...
() License Agreement
() Choose Install Location

= 532D5_PA_Release_Motes_v2.1 O Choose Shortcut Folder
[ 53205 _Power_Win32_v2.1 () Pre-Installation Summary
() Installing...

() Install Complete

dic for Power Architecture, Version 2.1 Installer — x

Welcome to the S32 Design Studio for Power Architecture Version 2.1 Setup Wizard

This wizard will guide you through the installation of $32 Design Studio for Power Architecture
Version 2.1.

It is recommended that you close all other applications before starting Setup. This will make it
possible to update relevant system files without having to reboot your computer.

Click Next to continue.

~ Project Creation

[ S32DS Application Project
= S32DS Library Project

~ Build/Debug

b

«

% 22 Problems =
~ Settings

~ Miscellaneous
@ Getting Started
@ Quick access

Tasks © Console

0items

InstallAnywhere
Cancel Previous Next
Figure 2. S32DS Installation
Update 8 for S32DS is installed using the following method:
[ workspaceS32DS.Power v21.274CEI - C/C++ - $32 Design Studio for Power Architecture - X
File Edit Source Refactor Navigate Search Project Run Processor Expert Window Help
g |8~ & v EE @@ vty Qv Q< vi®vi @ Getting Started ‘@‘@
v = @ Help Content = =
[ Project Explorer & B % = - elp Lontents B = Outline ® @ Build Targets E
% Search An outline is not availabl
Show Contextual Help n outline is not available.
Show Active Keybindings... Ctrl+Shift+L
Tips and Tricks...
Cheat Sheets...
% Check for Updates Install New Software...
% Install New Software...
® Installation Details
B $32DS Extensions and Updates
B About S32 Design Studio for Power Architecture
NXP Licenses
% Dashboard # JyeE

~

& Description
]
&

0 items selected

Figure 3. Install new software

Resource Path Location Type
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Figure 5. Select installation options

v21.274CEl - C/C) BB |nsta O X — X
File Edit Source Refactor Navigate Searq ’j
H~HB® & v iEF e Available Software - ‘
Select a site or enter the location of a site. =g
[ Project Explorer & & Outline 2 © Build Targets
An outline is not available.
Work with: |type or select a site o I Ad
Find more software by working with the “Available Software Sites” preferences.
type filter text
Name Version
[]@ There is no site selected.
B Add re X
Name: |
Location: ‘http://
A Dachbomd | ©) oK Cancel
D: 2
ashboar Select Al Dﬂ (
~ Project Creation ~ Miscellan -
C* 532D Application Project  * Getting §| DetAIS & Repository archive
= i - o i
= 532D Library Project  Quick aq 4« software > S32DSV2.1 v O Search $32D5.V2.1 P
~ Build/Debug
] Show onl Organize ~ New folder - [ o
; M Groupite I Desktop A Name Date modified Tyj | -
[[JShow onl RDK-S32R274-C g
~ Settings £ S32DS_PA_2.1_UP2 9/16/2019 4:33 PM Co
@ Contact al rsdk i s32Ds_PA 2.1 UPT 12/9/2019 1128 AM  Co
] p | 8
= @ OneDrive - NXP I i S32DS_PA 2.1 UP8 3/16/2020 1:01 PM Col . _ .
(Y ~ module available notification dialog %
= This PC L
©) ., 3D Objects | Cancel New modaules available
0 items selected \—- m Desktop | N
Figure 4. Select the installation package
ks 32DS. 1-C/G Install O X - X
File Edit Source Refactor Navigate Sear:
H~H@ S~ % virimais 4 Available Software
. Check the items that you wish to install. - N =g
[t Project Explorer & &= Outline ¥ @ Build Targets
An outline is not available.
Work with: |MI test composite site new - jar:file:/C:/software/S32DS_V2.1/532DS_PA 2.1_UP8.zip!/ v Add...
Find more software by working with the "Available Software Sites" preferences.
type filter text
Name Version
> [Z]m PEMicro Software
> W S32 Design Studio for Power Architecture IDE
> W S32 Design Studio SDK PEX (Patch for SDK PEX)
# Dashboard
ashboart Select All Deselect All 1 item selected
~ Project Creation - !
[ S32DS Application Project  ** Getting Rl
& S32DS Library Project @ Quick aq ‘
~ Build/Debug
] Show only the latest versions of available software Hide items that are already installed
L4 Group items by category ‘What is already installed?
L4 ve= g
[[]Show only software applicable to target environment
~ Settings
@ Contact all update sites during install to find required software
]
&
® = P Cancl Update ovolable
 pemicro.c..ompositeContentxml s
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B8 workspaceS32D5.Power v21.274CEl - C/C++ - $32 Design Studio for Power Architecture — X
File Edit Source Refactor Navigate Search Project Run Processor Expert Window Help

B~HG ®-& v CiEEN S E-@ ikt 0 QM AN e [Quick Access| || & ||

: P - o i -
[t Project Explorer & 8% = B Z=0utline @ © Build Targets =

An outline is not available.

Bl Instal

ng Software O X

@B Installing Software
i ]

Fetching com.nxp.s32ds.mpc.sdk.radar_1.4.0.win3...sdk/binary/ (76.24MB of 131.26MB at 650.86kB/s)

[[] Always run in background

-~ u o yee
Dashboard Run in Background Cancel Details >>

~ Project Creation ~ Miscellaneous

(¥ $32DS Application Project Getting Started

= 532D Library Project = Quick access

~ Build/Debug

‘|

«

L3 [ Problems 3 & Tasks & Console [ Properties vee

- Settings 0items

& Description Resource Path Location Type
=
&

Installing Software: (44%) -

Figure 6. Complete installation

NOTE
Refer to Table 1 for other software installation.

2.3 Radar SDK installation

Radar SDK (RSDK) 1.4.0is included in S32DS update 8 package. After successful installation of the update, the embedded RSDK
files can be found in the S32DS installation directory as shown in the following figure.

Open the RSDK_Release_Notes PDF to find a link to the RSDK User Manual presented in HTML.

The layout of the RSDK folder structure is shown in the following figure, you can can use this to locate the pre-built libraries (.a
files) and library API headers.

» NXP » 532DS Power v2.1 » S32DS » software » 532 SDK S32PA RTM 3.0.0 » middleware » rsdk

Name a Date modified Type
api 3/4/2020 4:41 PM File folder
Apps 3/4/2020 4:41 PM File folder
CPU_algos 3/4/2020 4:41 PM File folder
CSI2 3/4/2020 4:41 PM File folder
Docs 3/4/2020 4:41 PM File folder
platform_setup 3/4/2020 4:41 PM File folder
RFE_abstract 3/4/2020 4:41 PM File folder
SPT 3/4/2020 4:41 PM File folder
Tools 3/4/2020 4:41 PM File folder

“!"/ compilerdefs 2/26/2020 1:04 AM MAK File

@ RSDK Release Motes 2/26/2020 1:04 AM Adobe Acrobat Docu...

Figure 7. RSDK components
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Home  Tools Release Notes Tem... x

w B8 B Q ® @ «/m M MHMO® -z P B LA

1 Read Me First

We are glad to announce 1.4.0 RTM release of RadarSDK for S32R274 and S32R372, this i1s compliant
with ISO 26262 with limitation from chapter 2.4 (see SPT2.0 Assembler limitation note). The purpose of
this release is to provide software enablement for the NXP S32R274 and S32R372 SPT accelerators and
TEF810x radar transceivers.

This release can be used by any party mterested i accessing SPT and radar transceiver functionalities
from the Power Arhitecture Z4/Z7 host processor of S32R274 and S32R372, in OS-free environment.

> If you are new to Ra
located 1 /Docs folddr RSDK Usm \/hnual)
/Apps/1RF 4Antenn
consult Sample Apps UserGuide.

~getting familiarized with the User Manual (html format,
nd example applications (located in /Apps folder:
" Example). For details about applications provided. please

A Troubleshooting Guide is also included. on main page of RSDK User Manual.

Figure 8. RSDK release note

RSDK

Main Page | Related Pages | Modules | Namespaces ~ ‘ Data Structures ~ | Files ~ | Q- Search
RSDK #defines used by this file', USING_S32R264 A~
RADAR SDK USER MANUAL . . PP PR
The particular tool versions are specified in the Release Notes for each individual release.
1. Introduction
2 RductiDescplion Package Folder Structure
3. Deployment environment and dependencies
4. Troubleshooting The structure of the software deliverable package is the following:
5. Metrics
rsdk/
6. Building the RSDK libraries
) o api/ Common header files used by all RSDK modules and applications.
7. Integrating the RSDK libraries
rsdk_status.h Defines the return datatype for RSDK API calls, including SPT and
8. Release version
- rsdk_toolchain helper.h Helpers for accessing linker-command-file-defined symbols
RSDK Sample Applications - -
; typedefs.h Type definitions for all compilers.
Introduction
< hw_platform >.h Platform header file.
RSDK_demo: RadarSDK - S32 SDK Integration Demo
< glue >.h Collection of app-level provided glue layers (rsdk glue gpio_api.h
1RF 4Antennas Demo: RSDK standalone sample application
that implement functionalities required by various components of r.
SPT Standalone Example
Apps/
Modules
1RF_4Antennas_Demo/
Namespaces
bin/ Contains the executables (*.elf) produced by the build process
Data Structures
- data/ Data files used by the executable (input and a placeholder for out
iles
include/ Header files
matlab/ Code used to analyze the output data files produced by the applica
project/ Design Studio project files and debugger scripts for loading and r\,
src/ Source files
< >

Figure 9. RSDK user manual

2.4 RSDK standalone install (optional)

Itis possible to install the RSDK independently of S32DS in case the reader wants to use it with other IDEs/toolchains. This method
results in an RSDK installation that can also be used with S32DS however it does not enable RSDK 1.4.0 as an S32DS ‘integrated
SDK’, see Differences in RSDK standalone vs S32DS integrated install.

Using RSDK1.4.0 Demo Application with RDK-S32R274 or DCC Kit , Rev. 0, July, 2020
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NOTE
If you follow the steps properly menioned in S32 Design studio download and S32 Design Studio Installation, you
do not need to install the RSDK package again.

The latest version of the RSDK (1.4.0 at the time of writing) can be downloaded using your NXP software account as shown in
the figure below. If you cannot get it, please contact your local NXP FAE or sales representative.

Product Download

SW32R37-RSDK-RTM-1.4.0

| Files License Keys Notes © Download Hel
|Show All Files E 3 Files
4+ File Description ~ FileSize + File Name v
4 S32R27X_37TX_RSDK_RTM_1_4 D.exe 1112 MB ¥ S32R27X_37X_RSDK_RTM_1_4 0.exe
+ 5$32R27X_37X_RSDK_RTM_1_4 0 ReleaseNotes.pdf 3834 KB & S32R27X_37X_RSDK_RTM_1_4 0_ReleaseNotes pdf
+ S32R27X 37X RSDK RTM 1 4 0 SCR.txt 1 KB # S32R27X 37X RSDK RTM 1 4 0 SCR.txt

Figure 10. S32 RSDK package

The RSDK is installed by running the installer executable and following the steps:

software » S32R27X 37X RSDK RTM_1.4 0

. * NXP S32R274_372 RSDK 1.4.0 Setup - X
ame

RSDK_Release_Notes1 Welcome to the NXP S32R274_372

% $32R27X_37X_RSDK_RTM_1.4 0 RSDK 1.4.0 Setup Wizard

This wizard will guide you through the installation of NXP
S32R274_372RSDK 1.4.0.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue.

Figure 11. RSDK installation
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Application Note 7/39




NXP Semiconductors

Hardware requirements

software » S32R27X_37X_RSDK_RTM_14 0

s

NXP S32R274_372 RSDK 1.4.0 Setup — X
Name

Installation type check

Ha !
D RSDK Release Notes1 Please choose one of the following options v

% S32R27X_37X_RSDK RTM_1.4 0

F .Y

(O Install over 532 SDK
(®) Standalone install

< Back Cancel

Figure 12. Installation mode selection

NOTE
Installation package can be installed under the Platform SDK module of S32DS or independently in the
specified path.

2.5 Differences in RSDK standalone vs S32DS integrated install

The contents in RSDK 1.4.0 as part of S32 Design Studio for power Architecture V2.1 update 8 and S32R274_372 RSDK 1.4.0
release package are mostly the same. The difference is that the RSDK 1.4.0 included in the former is installed inside the S32DS
installation as an integrated SDK, allowing RSDK to be used as a module of the platform SDK making use of the peripheral drivers
such as SPI, interrupt controller etc. The latter can be installed and used completely independent of S32DS and the platform SDK.

3 Hardware requirements

The RDK-S32R274 platform is a Radar Electronic Control Unit (ECU) comprising of the S32R274 radar processing
microcontroller, TEF8102 radar chip and 77 GHz antenna.

OThe following figure outlines the labels for the directions of the three steered antennas - left, bore, and right.

Using RSDK1.4.0 Demo Application with RDK-S32R274 or DCC Kit , Rev. 0, July, 2020
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3.1 HW accessories and connectors
The following hardware connectors and accessories are required:
1. RDK-S32R274
2. Power Adapter Cable
3. AC Adapter
4. Wall outlet supplying 100-240 V at 50-60 Hz
5. PEmicro: Multilink / Multilink FX

Using RSDK1.4.0 Demo Application with RDK-S32R274 or DCC Kit , Rev. 0, July, 2020
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OneRF_4Antennas_demo

3.2 Power dteps
The below steps needs to be followed to supply power to the RDK in a lab setting.
1. Plug in the adapter cable into the RDK. There should be an audible “click” when it is properly plugged in.
2. Plug the provided AC adapter into the wall outlet with the specifications.
3. Plug the DC barrel of the AC adapter to the DC jack on the adapter cable on the RDK.
4. The system should power up in less than 5 seconds.

Since there is no user feedback from outside the enclosure, the best way to determine if the system is on and operating is by
checking the lights on Ethernet port of the computer the RDK is plugged into. If they are illuminated, then the system is powered
up and booted.

3.3 Debug mode

The RDK system utilizes the NXP FS84 series safety System Basis Chip (SBC) to provide the required voltage regulation and
safety monitoring for both the S32R274 and the TEF8102 devices. The FS84 has a suite of functional safety features, including
a watchdog which can be used as part of the safety case to ensure that the MCU and the application is still active. This watchdog
requires routine servicing via the SPI interface from the MCU (and therefore must be part of the software running on the MCU),
which if not provided will cause the SBC to provide an external reset to the MCU in an attempt to recover the application. If there
is still no response from the MCU after multiple resets then the SBC will cut power to the MCU as a safety feature.

For debug purposes this watchdog functionality can be bypassed by putting the SBC into debug mode, which allows constant
power to the MCU without servicing via SPI required. This is the default configuration for the RDK board, debug mode is enabled
by a tabbed jumper J1000 on the board. If during development the normal watchdog enabled mode of the SBC is required then
J1000 can be removed.

NOTE
Only install/remove J1000’s jumper when the RDK is powered off.

For more information concerning the FS84, documentation can be found on NXP’s website: NXP FS8400 Website

NOTE
Before the programing, connect the PEmicro debuger and ethernet port to the hardware platform and computer
respectively, then power up hardware platform.

4 OneRF_4Antennas_demo
OneRF_4Antennas_demo is an bare-metal code project, which can be used independently of S32DS.

4.1 Creating a project

Create a new project from the example path. The steps are shown in the following figures.

Using RSDK1.4.0 Demo Application with RDK-S32R274 or DCC Kit , Rev. 0, July, 2020
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B8 workspaceS32DS.Power v21.274CEl - C/C++ - $32 Design Studio for Power Architecture X
File Edit Source Refactor Navigate Search Project Run Processor Expert Window Help
New Alt+Shift+N > = S32DS Project from Example Ctrl+Alt+E -
Open File L $32DS Application Project Crl+Alt+A -5 .
= i f Bz Outline ¥ © Build Targets
£ Open Projects from File System... = 532D Library Project Crl+Alt+L - ===
—— Culsw B Makefile Project with Existing Code An outline is not available.
Close Al Culsshiftaw | Ot Project
+Shift+
ose e CProject
Save Ctrl+s C/C++ Project
Save As... 4 Project...
SiAl kit Convert to a C/C++ Project (Adds C/C++ Nature)
et &9 Source Folder
Move... 5 Folder
© Rename... F2 [ SourceFile
“1 Refresh F5 [ Header File
Convert Line Delimiters To » L7 File from Template
@ Class
Print... Ctrl+P
9 Example...
Switch Workspace >
4 Other... Ctrl+N
Restart
& Import...
& Export..
Properties Alt+Enter
Exit
‘|
«
L3 [ Problems 3 & Tasks & Console [ Properties vee
- Settings 0 items
& Description - Resource Path Location Type
&=
&
Figure 15. S32DS project from example
ks 32DS. v21 I - C/C++ - 532 Design Studio for P Ard e X
File Edit Source Refactor Navigate Search Project Run Processor Expert Window Help
- s v | viiEie vea v Ev @ mm
o |8~ | ~ididinijigrao-@-e 532D5 Project from Example. o X
& Project Explorer & B% v=0 . E Outline = © Build Targets =&
Create $32DS Project from Example - .
n outline is not available.
Project name:| OneRF_4Antennas_demo_s32r274
[Enter cparch tevt
Examples: Description:
~ & RADAR SDK RTM v1.4.0 Example Projects A ||| This application for S32R274, located in A
~ & RSDK demo $32DS/software/S32_SDK_S32PA_RTM_3.0.0/middleware/F
& RSDK demo. DK/Apps/OneRF_4Antennas_demo/project/project_z7_0
~ & OneRF_4Antennas_demo . -
v & project RSDK package contains a sample application that runs on
proje S32R274 or $32R372 board with MR3003 or TEF810X
& OneRF_4Antennas_demo_s32r274 ~
front-end.
& OneRF_4Antennas_demo_s32r372 4Antennasidem07532r274} transferred to binary files or
~ & RSDK_Demo_S32R372 Sfreamed o local host on PC and either visualized real-tim¢
#aDashboard % vEE & RSDK_Demo_S32R372_77_1 or analyzed offline.
- Project Creation ~ Miscellaneous ~ & SPT_example vl . v
[ S32DS Application Project  ** Getting Started
= . . - Oui
$32DS Library Project Quick access ® Cancel
~ Build/Debug
]
«
i3 [ Problems = & Tasks & Console T Properties vEE
~ Settings 0 items
@ Description : Resource Path Location Type
]
&
Figure 16. Select OneRF_4Antennas_demo
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OneRF_4Antennas_demo

NOTE
» OneRF_4Antennas_demo is based on bare-metal code as shown in figure 4-3. The project is created
as a virtual project by creating S32DS project from example. There is no entities file under the
workspaceS32DS.Power path. The entities file is located in rsdk \ Apps \ OneRF_4Antennas _demo.

You can use the method of import projects to create this projects as shown in the following figure, which is convenient for creating
this projects in S32DS or other IDEs.

B works V21.274CEI - C/C++ - S32 D ) — o - o
& I = | OneRF 4Ante A - m] X
File Edit Source Refactor Navigate Search Project Run P|
e e @'ﬁ'@‘"m Wome  Shre  View °
% Project Explorer & B% = 0o « v N <« Users > NXFA7389 p workspaceS32DS.Power v21.274CEl » OneRF 4Antennas_demo_s32r274 v U | SearchOn.. 2§
o ~
v 2 OneRF_4Antennas_demo_s32r274: Debug_z4 A rsdk Name Date modified Type Size
@ Includes
v e src @ OneDrive - NXP settings 3/17/2020 11:37 AM File folder
~ @ all_cores & This PC D .cproject 3/17/2020 11:37 AM CPROJECT File 129 K
IS -
v @ common [ project 3/16/2020 2:54 PM PROJECT File 9K
3D Object: =
e platform _setup » Jects [ description 3/16/2020 2:54PM  Text Document 1K
Ve ;95”53"0'5' = Desktop [ OneRF_4Antennas_demo Jaunch 3/17/2020 1137 AM  LAUNCH File 1K
tools. o -
N © Itfg’ oolse [ Documents [ OneRF_4Antennas_demo_s32r274 Debug_zdla..  3/17/2020 1137 AM  LAUNCH File 15K
multicore_sync.c -
N ) % Downloads [ ] OneRF_4Antennas_demo_s32r274 Debug 27 0l.. 3/17/2020 11:37 AM  LAUNCH File 15K
proxy_intercom.c
[ shared_data.c b Music T >
e cored 7 items =
e linker N
P i %) < | OneRF_4Antennas_demo - O X
< >
P @ v=n Share  View (2]
- Project Creation ~ Miscellaneous <_software > S$S32 SDK S32PA RTM_3.0.0 > middleware > rsdk > Apps » OneRF_4Antennas_demo v U SearchOn.. P
<+ - . . . A
[ S32DS Application Project  ** Getting Started ~ Name Date modified Type Size
= 532D Library Project % Quick access
- Build/Debug @ OneDrive - NXP bin 3/16/2020 2:54 PM File folder
| Build (Al) > This PC data 3/16/2020 2:54 PM File folder
o Clean (All include 3/16/2020 2:54 PM File folder
4 3D Object:
4 Debug = » Jects matlab 3/16/2020 2:54 PM File folder
~ Settings oif @ Desktop project 3/16/2020 2:54 PM File folder L
& Project settings D & Documents src 3/16/2020 2:54 PM File folder
% Build settings » Downloads | Makefile 3/16/2020 2:54 PM File 1K
% Debug settings » Music [} Makefile_c0 3/16/2020 2:54 PM File 6K
& Pictures [ Makefile_c1 3/16/2020 2:54 PM File 9K
(2 OneRF_4Antennas_demo_s32r274 B Videos
Figure 17. OneRF_4Antennas_demo entities file
Using RSDK1.4.0 Demo Application with RDK-S32R274 or DCC Kit , Rev. 0, July, 2020
Application Note 14/39




NXP Semiconductors

OneRF_4Antennas_demo

workspaceSSZDS.PcwerﬁvZ1.274CEI - C/C++ - S32 Design Studio for Power Architecture
File Edit Source Refactor Navigate Search Project Run Processor Expert Window Help

0 items selected

Figure 19. Select demo file path

New Alt+Shift+sN> 145 v O v @ v (™ & v =
O File... =
i Z Outline % © Build Targets =
2 Open Projects from File System... o )
An outline is not available.
Close Ctrl+W
Close All Crl+Shift+W
Save Ctrl+s
Save As...
Save All Ctrl+Shift+S
Revert
Move...
© Rename.. F2
“1 Refresh F5
Convert Line Delimiters To >
Print... Ctrl+P
Switch Workspace >
Restart
= Import...
& Export..
Properties Alt+Enter
Exit
‘|
«
kd 2 Problems % & Tasks & Console coe
- Settings 0 items
& Description -
&=
&
0 items selected
Figure 18. Import demo project
The project import steps are shown in the following figures. The key point is to find the file path where rsdk is located.
- C/C++ - $32 Design Studio for Po — X
File Edit Source Refactor Navigate Search Project Run Processor Expert Window Help
o~ 8| v CEF GBIy ErTF T HTOT R OF~ g
& Project Explorer & B% v=0 & Outline % @ Build Targets =&
o An outline is not available.
. Import
Select
Create new projects from an archive file or directory.
Select an import wizard:
type filter text
v = General
& Archive File
= Existing Projects into Workspace'
2 File System
[l Preferences
# Dashboard % - v=8
~ Project Creation - !
[ S32DS Application Project  ** Getting Started @ < Back
& S32DS Library Project % Quick access
~ Build/Debug
]
«
L4 (22 Problems % & Tasks 2 Console 7°B
~ Settings 0 items
@ Description :
]
&
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OneRF_4Antennas_demo

works: S.Power v21 El - C/C++ - S32 Design Studio fo Architecture - X
File Edit Source Refact — - -
G- ERl s - &~ Bt DX b
&5 Project Explorer &2 Import Projects B F
-
Select a directory to search for existing Eclipse projects.
|
(® Select root directory ‘C:\NXP\53ZDsiPoweL\/ZJ\SSZDS\software\SSZjDK7532PAiRTMj.O.O\middleware\rsdk\AppS\OneRFAAntennasidemo I v ‘ Browse...
1|
O Select archive file: Browse...
i i ]
OneRF_4Antennas_demo_s32r274 (CANXP\S32DS_Power v2.1\532DS\software\532_SDK_532PA_RTM_3.0.0\middleware\rsdk\Apps\OneRF 4Antennas_demo\project\project z7_0) Select Al
NeRF_AAntennas_demo_s321372 [CANXP\S32DS_Power V2.1 DS\software\532_SDK_S32PA_RTM_3.0.0\middleware\rsdk\Apps \OneRT_AAntennas_demotproje
Deselect All
Refresh
£ Dashboard 2
~ Project Creation
[ $32DS Application Pr{  Options
= 53205 Library Project] [ Search for nested projects
- Build/Debug [[I copy projects into workspace
] [ Hide projects that already exist in the workspace
« Working sets
i =]
[[] Add project to working sets New...
~ Settings A
& Working sets: Select...
&=
&
_ ® provs Next> Cancel
0 items selected
Figure 20. Import OneRF_4Antennas_demo

NOTE
Import the demo project of S32R274 (project_z7_0).

4.2 Building a project

Build the Z4 and Z7 core projects as shown in the following figures.
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OneRF_4Antennas_demo

workspaceSSZDS.PcwerﬁvZ1.274CE\ - C/C++ - S32 Design Studio for Power Architecture
File Edit Source Refactor Navigate Search Project Run Processor Expert Window Help

=i B~ R vRICEF S F v ik O A idL v iBEEIN N v ey D
1 Debr 23 v = = =
& Project Explorer. 9= % = B g Outline ® © Build Targets B
£ OneRF_4Ante eoudtz) g.z4 An outline is not available.
3 Release_z4
4 Release_z7
<
# Dashboard % O Y=
~ Project Creation ~ Miscellaneous
(¥ $32DS Application Project Getting Started -
= $32DS Library Project & Quick access [22 Problems ¥ITasks & Console & Propekjes O rElEE=&MBYyIy =0
- Build/Debug CDT Build Console [OneRF_4Antennas_demo_s3274]
& Build (Al Invoking: Standard S32DS C Linker ~ A
Build (Al powerpc-eabivle-gcc -o "rsdk_OneRF_4Antennas_demo_s32r274_sa_gcc_S32R274_z4_debug.elf" "@r$dk_OneRF_4Antennas_demo_s32r274_sa_g
# Clean (Al) Finished building target: rsdk_OneRF_4Antennas_demo_s32r274_sa_gcc_S32R274_z4_debug.elf
% Debug
- Settings /usr/bin/make --no-print-directory post-build

mkdir -p "C:\NXP\S$32DS_Power_v2.1\eclipse\../$32DS/software/S32_SDK_S32PA_RTM_3.0.06/middleware/RSDK/Apps/OneRF_4Antennas_demo/b
& Project settings

% Build settings
% Debug settings 15:11:51 Build Finished (took 7s.136ms)

Figure 21. Build z4 core project

workspace532DS.Pcwer_v21.274CE\ - C/C++ - 532 Design Studio for Power Architecture
File Edit Source Refactor Navigate Search Project Run Processor Expert Window Help

[ Tod [ ®vRvRFHFgravy dv@vikvrOvQv®Sw & x 5w 5l v v o -
1 Debug_z4 - . .
&4 Project Explorer e % = 5 & Outline % © Build Targ B
2 OneRF 4Ante 1 2 Debug.z7 A An outline s not available.
3 Release_z4

4 Release_z7

< >

# Dashboard & @ =0

~ Project Creation ~ Miscellaneous

[* $32DS Application Project  # Getting Started .

= 53205 Library Project & Quick access 2] Problems ¥ Tasks 2 Console 2 [Properties Sl B &l EYy Yy =0
- Build/Debug CDT Build Console [OneRF_4Antennas_demo_s32r274]

& Build (Al Invoking: Standard S32DS C Linker N

Build (All) powerpc-eabivle-gce -0 "rsdk_OneRF_4Antennas_demo_s32r274_sa_gcc_S32R274_z7_0_debug.elf" 'f@rsdk_OneRF_4Antennas_demo_s32r274_sa,

# Clean (Al Finished building target: rsdk_OneRF_4Antennas_demo_s32r274_sa_gcc_S32R274_z7_0_debug.elf

% Debug

- Settings /usr/bin/make --no-print-directory post-build

mkdir -p "C:\NXP\S32DS_Power_v2.1\eclipse\../S32DS/software/S32_SDK_S32PA_RTM_3.0.8/middleware/RSDK/Apps/OneRF_4Antennas_demo/b
& Project settings

% Build settings
& Debug settings 15:12:40 Build Finished (took 9s.73ms)

Figure 22. Build z7 core project

The corresponding debug.elf file will be generated after the project is compiled.

4.3 Data output configuration

This demo reads the local configuration file through OpenTFTPServer to achieve mode, chirp and output data configuration.
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For the specific means of the parameters in the s32r274_tef810x_config_0 file, please see the rsdk/Docs/RSDK_User_Manual/
rsdk_sampleapps.html#rsdk_sa_1rf4ant : Application config file

Figure 23. Configuration file seting

| = | X
Home  Share  View (]
« v 4 « OSDisk (C:) > NXP > S32DS Powerv2.1 > $32DS > software > $32_SDK_S32PA_RTM_3.00 > middlewarer rsdk > Apps > OneRF_4Antennas_demo > data > in v ® Searchin O
~
Name Date modified Type Size ~
S Quick access _
f£1024_twiddle_factors N . .
Documents Py (1024 win black [ CANXP\S32DS_Power v2.1\532DS\software\$32_SBK_S32PA_RTM_3.0.0\middleware\rsdk\Apps\OneRF_4Antennas_demo\data\in\s32r274 tef810x c.. ~ — C
| win_blackman . N o
 Downloads 112048 twiddle factors CHHP) R ERG) WEY) BN JFE0 REN THO) EM EER) ) B#Ow) ?
& a e BE|= #
= Pictures » mpc_vect128.bins_3_slots JHEHEELE & Wik e g @k EBESTEZELD®( =D @E
OneRF_4Antennas, # mpc_vect256_bins_2_slots 15321274 _tef810x_config_0.ni £
fhist i 13 FEERHEERE AR AHERH AR A R HE R A R R R A R R R A R R R R
CEl-document rfbist_in >
fig_rt; _
I Desktop fu-contigrtp . 15 T of frames to run the application:
RDK-S32R274-CEl s32r274_mi3003_config 0 16 set to 0 for continuous mode
rsdk - set to X to run the app for a specific number of frames
@ OneDrive - NXP
20  [oUTPUT_DATA CHANNEL
= This PC 21 |# RTB/TFTP/UART - 1,2,3
; 1
3D Objects L1 s32r274 mr3003 config test 5
& Desktop 1] s32r27. 24 OUTPUT_DATA_ENABLE
Documents T 5321274 tef8 10x_config_test 0 25 |# ADC_DATA  RANGE DATA RD_CUBE RD_MAG PS_DET CFAR_DET PEAK_ANT DATA DBF_DOA PEAK L
& Downloads 1] $32r274 tef810x_config_test_1 26 0 0 0 1 0 0 0 0 1
) 27
» Music & 532r274,tefg10x,conf!g,test,2 Co | —
= Pictures 4] 532274 tef10x config test 3 || 5o 4 SAMPLING  SAMPLES PER CHIRP  CHIRPS_PER FRAME  CHIRE SHAPES
B Videos 11 s32r274 tef810x_config_test 4 30 20000 512 128 1
) 1] s32r274 tef810x_config_test 5 31
& (GEDIE () ] $32r372_mr3003_config 0 32 # T_START T_PRE_SAMPLING T_POST_SAMPLING T_RETURN  CENTER_FREQUENCY ACQ_BANDWIDTH CHIRPS_SI
& Network [1] $32r372_mr3003_config_test 0 zi 1000 1000 2000 8000 79000 2000 t
1] 532r372_mr3003_config_test_1 = RADAR_ST6_PROC_ENABLE
5] $32r372_mr3003_config_test 2 36 1
&1 $32r372 mr3003 confia test 3 37
51 items 1 item selected 2.39 KB

58 SIG_PROC_CHAIN

OpenTFTPServer is a server for RDK hardware platform and computer data transmission. You need to configure IP address, rsdk
file path and read write permissions, as shown in the following figures.

enTFTPServer - X
Share  View (2]
<« v 4 » This PC > OSDisk (C) » OpenTFTPServer > v »  Search Op.. P
Name. 2 &/ C\OpenTFTPServer\OpenTFTPServerMT.ni - Notepad-++
# Quidk access \ SUHF) RIEE RS WAV HBN ES0 REO TRO) AM BHR) EEe) #OW) ?
. o - - =
B Documents  # o cHHEEGE Gk ®%|EE =1 EFEELCD® B EDBER*
b load * [ OpenTFTPServerMT |
% Downloads
. (7 OpenTrTPServerMT _—— [ openTFTPSeverMTini £
= Pictures * ‘;’ OpenTFTPServerMT 7 = [LISTEN-ON]
OneRF_4Antennas . : L e B
[ OpenTFTPServerMTinstallService 9 #if you have more than one NIC card on your server
CEl-document [®] OpenTFTPServerMTRemoveService 10 #can specify which cards/ports will listen TFTP requests
[ Desktop =) ReadMeMT 11 #Specify the Interfaces you would like server to listen
RDK-S32R274-CEl [%] RunStandAloneMT 12 #default listening port is 69, but can be overridden here
13 #listening on ports less than 1024 needs root account
rsdk 14 #upto 8 interfaces can be specified
@ OneDrive - NXP 15 tDefault is All Interfaces. You can also listen on 0.0.0.0
16 #but it is not recommended.
= This PC L
. 18 192.168.1.110 1069
‘3 3D Objects
19
m Desktop 20 '0.0.0.0
Documents 2l
Downlond 22 | 5 [HOME]
¢ Downloads 23 | | #You should specify home directory(s) here
$ Music 24 #You can specify one directory as home
& Pictures 25 | | #directory, from where files will be served or
B Vid 26 #deposited like:-
\ceos 27 | | c:\NXP\S32DS_Power v2.1\S32DS\software\S32 SDK S32PA RTM 3.0.0\middleware\rsdk
0OSDisk (C) 28
@ 29
Network 30 #Alternatively if you want to specify multiple
31 #home directories, you need to use aliases
32 #like:-
33 'routers=d:\hdal\RouterImages\Images
8 items 1 item selected 3.22 KB 34 'boot=e:\mnt\pcl\PXEBoot\Images
Figure 24. IP address and rsdk file path configuration
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| M < | OpenTFTPServer
bome  swe  vew
« v 4 > This PC > OSDisk (C) » OpenTFTPServer >
N
Name
st Quick access

Documents » log
OpenTFTPServerMT

# Downloads *
] OpenTFTPServerMT

(= Pictures »

‘p) OpenTFTPServerMT

[®] OpenTFTPServerMTInstallService
CEl-document OpenTFTPServerMTRemoveService

I Desktop [] ReadMeMT

RunStandAloneMT

OneRF_4Antennas #

RDK-S32R274-CEl
rsdk

@ OneDrive - NXP

= This PC
4 3D Objects
m Desktop
Documents
@ Downloads
d Music
(= Pictures
& Videos
0SDisk (C)

¥ Network

8items  1item selected 3.22 KB

Figure 25. File read and write configuration

v U  Search Op.. P

C\OpenTFTPServen\OpenTFTPServerMT.ini - Notepad++

XHH FIEE B3R MEV) HBN BES0 REN TEO) AV BOR EEe) #0w 2

sHHEE LB 4 Mkt 25 EE 1 FEENCD®|EENBEN*
=] OpenTFTPServeMT ni ﬂl

717 #but ready threads will never be less than this value
78 #min is 0, max can be 100, default is 1

79 'ThreadPoolSize=1

80

8l #First is default timeout per interval
82 #if not overridden by client

83 #min is 1, max can be 255, default is 3
84 'timeout=3

85

86 #Next is max block size, allowed

87 #on client request. Max is 65464
88 #if not overridden by client
89 #it is always 512

90 'blksize=65464

91

92 #Next are the file operation permissions

93 #Clients can only read files if read is

94 #set to Y, default is Y

95 read=Y

96 #Clients can only create new files if write is

97 #set to Y, default is N
98 write=Y

99 #Clients can only overwrite existing files if
100 #overwrite is #set to Y, default is N

101 overwrite=y

102

103 -

After the RDK platform is powered on and connected to the computer, follow the instructions shown in the below figure to configure
the host computer to communicate with the HW.

Settings - X
& Network Connections - O X
@ Home /™ & > Control Panel > All Control Panel Items > Network Connections v U | Search Net.. @
Finda setﬂng Organize ~ Disable this network device Diagnose this connection Rename this connection View status of this connection > %: - [ o
:. Cisco AnyConnect Secure &E Ethernet Internet Protocol Version 4 (TCP/IPv4) Properties X tions
Network & Internet s Mobility Client Connection _ Unidentified network ‘ ) '
& Disabled G R Etpernet Connectio... / General sharing options
— Wi-Fi @ I o You can get IP settings assigned automatically if your network supports
B status &E Sunshind ™ Ethernet Properties this capability. Otherwise, you need to ask your network administrator hg Center
A Intel®) for the appropriate IP settings.
WiFi Networking  Authentication ~Sharing
% (R0 Connect using () Obtain an IP address automatically
; Use the following IP address:
| © Ethemet @ Intel(R) Ethemet Connection (4) 1213-LM @ use the folowing [P address
erme IP address: 192 .168 . 1 .110
(=l Dia|,up This connection uses the following items:
'!?Jumpev Network Service / n Default gateway: 192 .168 . 1 .111
Intemet Protocol Version 4 (TCP/IPv4)
% VPN 0 " Mcsaf Moo z:;a(h:um;r)mocol Obtain DNS server address automatically
W 4 Microsoft LLDP Protocol Driver (@ Use the following DNS server addresses: tter
BS Airplane mode . Intemet Protocol Version 6 (TCP/IPv6) Preferred DNS server: :l
™ .. Link-Layer Topology Discovery Responder
& Link-Layer Topology Discovery Mapper /0 Driver v Alternate DNS server: L. . . ]
" Mobile hotspot i B
Instal... Uninstal Properties [ valdate settngs upon exit Advanced...
@ Data usage Description
Transmission Control Protocol/Intemet Protocol. The default oK Cancel
wide area network protocol that provides communication
[i&)] Proxy across diverse interconnected networks.
4items 1 item selectes
v sl
Figure 26. Host computer ethernet IP configuration
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4.4 Debugging and data visualization

Before debugging, please open CMD console and cd to server app folder (default C: / OpenTFTPServer /).

Start running server (OpenTFTPServerMT.exe -v).

= Documents

& Downloads

= Pictures
OneRF_4Antennas
CEl-document

[ Desktop
RDK-S§32R274-CEI
rsdk

@ OneDrive - NXP

2 This PC

» 3D Objects
m Desktop

= Documents
& Downloads
J Music

&= Pictures

@ Videos
£ 7 0SDisk (C)

& Network

bome  Shre  view
« v 4 5> This PC 5 OSDisk (C) > OpenTFTPServer >
Name
# Quick access
log

B| OpenTFTPServerMT
.| OpenTFTPServerMT
£D OpenTFTPServerMT
B OpenTFTPServerMTInstallService
B OpenTFTPServerMTRemoveService
| ReadMeMT
RunStandAloneMT

8items  1item selected 3.22 KB

Figure 27. Running OpenTFTPServer

BN C\WINDOWS\system32\CMD.exe - OpenTFTPServerMT.exe -v

1
168.1.110:1069

Download the debug.elf file through S32DS + PEmicro, as shown in the following figures.
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B8 workspaces32Ds.Power v21.274CEl - C/C++ - $32 Design Studio for

File Edit Source Refactor Navigate Search Project Run Processor

Power Architecture

Expert Window Help

lmif <7 [ ®~vR v RCEFFErS IOy OTR_ &S~ g%
& Project Explorer &2 ow|les - o (no launch history)
£ OneRF_4Antennas_demo_s32r274: Debug_z7 Debug As >
Debug Configurations...

Organize Favorites...

% Dashboard ¥ @ =0

~ Project Creation ~ Miscellaneous
(¥ $32DS Application Project
= 532D Library Project = Quick access

~ Build/Debug ot

“ Getting Started

roblems

I Tasks & Console &

Build Console [OneRF_4Antennas_demo_s32r274]

Properties

~ B EOutline

An outline is not available.

¢ ¢l B

® Build Targ

lmE~~=0

& Build (Al)

« Clean (All)

% Debug

~ Settings

& Project settings
% Build settings
% Debug settings

Invoking: Standard S32DS C Linker ~
powerpc-eabivle-gcc -o "rsdk_OneRF_4Antennas_demo_s32r274_sa_gcc_S32R274_z7_6_debug.elf" "@rsdk_OneRF_4Antennas_demo_s32r274_sa,
Finished building target: rsdk_OneRF_4Antennas_demo_s32r274_sa_gcc_S32R274_z7_0_debug.elf

15:12:40 Build Finished (took 9s.73ms)

/usr/bin/make --no-print-directory post-build
mkdir -p "C:\NXP\S$32DS_Power_v2.1\eclipse\../$32DS/software/S32_SDK_S32PA_RTM_3.0.06/middleware/RSDK/Apps/OneRF_4Antennas_demo/b

v
< >

¥ OneRF_4Antennas_demo_s32r274

Figure 28. Select debug configuration

Figure 29. Download debug.elf file

32D5Po CEI - C/C++ - $32 Design Stud Debug Configurations % X

File Edit Source Refactor Navigate Search Project Run Process:
O-HEID A R CIEFE & By 6 it (O and run conf ﬁ\ckAccess‘@\E
[ Project Explorer Sw|lEg v=8 =E

pets

¥ OneRF_4Antennas_demo_s32r274: Debug _z7

B

EX B3~

# Dashboard 2 U YeE

~ Project Creation ~ Miscellaneous
[ S32DS Application Project @ Getting Started
= S32DS Library Project @ Quick access

~ Build/Debug CDT Build

Invoki
& Buid (Al pQC',ZFSE
# Clean (All) Finishe
% Debug
~ Settings ;Ez;ibi

& Project settings
% Build settings <
& Debug settings

type filter text

/C++ Application

[E C/C++ Remote Application
[€) GDB Hardware Debugging
[51 GDB PEMicro Interface Debu

~ & Launch Group

# OneRF_4Antennas_demo

15:12:4 Filter matched 8 of 14 items

Name: | OneRF_4Antennas_demo

Launches . [ Common}
Mode Action Up
GDB PEMicro Interface Debug debug
" Down

GDB PEMicro Interface Debu¢debug
Edit...
Add...
Remove

Revert Apply

< @

(£ OneRF_4Antennas_demo_s32r274

Y

Bvv=n
~
_s32r274_sa,

nnas_demo/b

Keep OpenTFTPServer running, and run the demo at full speed, as shown in the following figures.
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B8 workspaceS32D5.Power v21.274CEl - Debug - OneRF_4Antennas_demo_s32r274/src/core0/main_c0.c - S32 Design Studio for Power Architecture — X
File Edit Source Refactor Navigate Search Project Run PEMicro Processor Expert FreeRTOS Window Help
=i RO R~y @&~ v i - ® | B
4 Debug ¥ 7= 0 o-Variables 2 i v =08
i Semihosting Console A Name Type Value
s powerpc-eabivle-gdb
i Semihosting Console
v [E1 OneRF_4Antennas_demo_s32r274 Debug_z4 [GDB PEMicro Interface Debugging]
~ i rsdk_OneRF_4Antennas_demo_s32r274_sa_gcc S32R274 z4_debug.elf
~  Thread #1 (Suspended : Breakpoint)
= main_c0() at main_c0.c:88 0x1006548
= MAIN_CO() at startup.S:534 0x10003c2 v
< >
2 main_cO.c % ~ P & outline cHA AN
if (RsdkPlatformSetup(RsdkGetBoardId()) != @) A~ u stdich
HALT_HERE; U string.h
DBG_POINT(DBG_ID_SESSION_START); H debug toolsh
4 platform_setup_basich
#if defined(PROXY_SERVER_FILEIO) 4 shared_datah
?roxysarverlnit(&shared?roxy); 4 proxy_intercomh
#endif &° tfptConfString
DbgInit(". . /tftp.ini"): “ main_cO(void) : void
o main_cO(void) : void
DbgPrintMsg("Switching debug messages to core C1");
DBG POINT(DBG ID SWITCH TO Z7): v
# Dashboard % @ 7= 0 BConsole 2 ¥ Tasks [ Problems © Executables BDebugger Console 0 Memory L] aErEE2a-O~-=0
- Project Creation - Build/Debug  ~ Settings OneRF_4Antennas_demo_s32r274 Debug_z4 [GDB PEMicro Interface Debugging] CANXPAS32DS_Power_v2.1\edlipse\plugins\com.pemicro.debug.gdbjtag.ppc_1.9.9.201¢
R o . ® PE-ERROR: Warning. Can't read memory while part is running. @@ (4 bytes) PN
%SZD% Application Project & Build & Project settings  pg_ERROR: Warning. Can't read memory while part is running. @ (4 bytes)
& S32DS Library Project # Clean ( % Build settings ~ PE-ERROR: Warning. Can't read memory while part is running. @@ (4 bytes)
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v
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1 Thread #1 (Running : User Request)
i powerpc-eabivle-gdb
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uintl6_t nrConfigFiles;
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#ifdef RUN_AS_TESTER

#if defined(S32R274)
nrConfigFiles = 6;

#elif defined(S32R372)
nrConfigFiles = 4;

4 Dashboard % @ 770 BConsole
- Project Creation - Build/Debug - Settings OneRF_AAntennas_demo_s32r274 Debug_z4 [GD
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Figure 31. Data transfer information

NOTE
OpenTFTPServer reads the parameter file from the computer to the RDK platform, and uploads the data results
from the RDK platform to the host computer through the RTP protocol, as shown in Figures 4-17.

Find the RunRadarApp.m script under rsdk \ Apps \ OneRF _4Antennas _demo \ matlab.
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Start the matlab software and install NXP_RADAR_Toolbox S32R _1.3.0.

| < | matlab — X
Home  Share  View (]
« v 4 « OSDisk (C:) » NXP > S32DS Power v2.1 > S32DS > software > S32_SDK S32PA RTM_3.0.0 > middleware i rsdk > Apps > OneRF_4Antennas_demo > matlab v U  Searchma.. P

~
Name Date modified Type Size

st Quick access
Fy N,
. DecodeConfigList
Documents »
* | ExtractTracelnfo

8 Downloads » - 2 9.3.0.713579)
GenerateStandaloneApp 64-bit (win64)

Picts » S 5
= Fidures RunRadarA; b.eptember 14,2017 A
OneRF_4Antennas P License Number: 40853198
- RunRadarApp
CEl-document

[ Desktop
RDK-S32R274-CEl

rsdk
@ OneDrive - NXP
= This PC

v
MATLAB

Professional License

4 3D Objects
m Desktop
Documents

@ Downloads

. d trademar
d Music M n e m m als dmor‘éma
= Pictures spective hold
B Videos ) MathWorks®

% OSDisk (C)

& Network

Sitems  1item selected 324 KB

Figure 32. Start matlab software

Software & Support i
oftware & Suppor Product Information
Product List
Product Search SPT Toolbox
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Recent Product Releases
Recent Updates To register a New Product please click on the button below

Licensing

License Lists

Offline Activation Current Previous

FAQ Version Description

Download Help 130

Download Log

Table of Contents

Figure 33. NXP_RADAR _Toolbox_S32R_1.3.0 installation

NOTE
NXP_RADAR _Toolbox_S32R_1.3.0 can be downloaded from your NXP software account (as shown in the figure
below). If you cannot get it, please contact FAE.

Run the RunRadarApp.m script at full speed. The data is visualized as shown in the following figure.
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FILE ‘ VARIABLE CODE ‘ SIMULINK ‘ ENVIRONMENT ‘ RESOURCES ‘ i
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NXP_Support_Package_S32R version 1.3.0 Toolbox NXP Model-Based Design 12 March 2020
Toolbox Team
SPT_2.0_64-bit version 1.0 Toolbox NXP System Tools Team 7 November 2019
3 Statistics and Machine Learning Toolbox version 11.2 4\ MathWorks Toolbox 25 October 2018
484 simulink Control Design version 5.0 4\ MathWorks Product 25 October 2018
= VEJ{ Simulink version 9.0 4\ MathWorks Product 25 October 2018
a Signal Processing Toolbox version 7.5 4\ MathWorks Toolbox 25 October 2018
ﬁ _ Fixed-Point Designer version 6.0 4\ MathWorks Product 25 October 2018
i)

Figure 34. Run the RunRadarApp.m script at full speed
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Figure 35. Data visualization

The visualized data in the above figure includes the Range-Doppler magnitude matrix and Peak list, which are set by the
configuration file shown in .

Error handling of MTALB Script:

» Encountered Error : error readIniFile (line 44) nline(nline ==") = [J;

Please replace this code with nline(cellfun(@isempty,nline))=[l;

» Encountered Error : error DecodeConfigList (line 23) switch paramName
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Please replace this code with paramName = char(configList{i});

4.5 OneRF_4Antennas_demo analysis

The red part of the following figure is the code that the bare-metal code application project must be contained. This code is located
in rsdk \ platform_setup \ src \ PPC as shown in the following figures.
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& Project Explorer
v .* OneRF_4Antennas_demo _s32r274: Debug 27
» & Binaries
» # Indludes
v @ src
v i all_cores
~ @ common
v @ platform_setup
l& cache.c
» & flashrchw.c
» I& intc_SW_mode_isr_vectors_S32R274.c
» & MPC57xx_Interrupt_lnit.c

> [& platform_setup_basic.c

i= rsdk_glue_irq_register_sa.c
» & startup.S \

> & Vector.c

» @ Debug_tools \

» & shared_data.c
v @ corel
» @ Debug_tools
¥ & platform_setup
» (& intc_sw_handlers_¢1.5
» lw rsdk_glue_gpio_sa.c
» L&t rsdk_glue_timer_sa.c

» £ apprfec /
» & appspt.c

> & helper_functions.c
» & main_cl.c

» & rsdk_rfe_glue_spi_mcal_sa.c

v @ linker
B mem_sgm_size.ld
B 5321274 _c0_defsld
B s32r274_c1_defsld
B s32r274_common.ld
B s32r274_multicore_c0.Id
I s32r274_multicore_c1.ld

v X core)
» @ platform_setup
¥l main c0.c

» & Debug_z7

workspaceS32DS.Power_v21.274CEl - C/C++ - OneRF_4Antennas_demo_s32r274/src/corel/platform_setup/rsdk_glue_gpio_sa.c - 532 [
File Edit Source Refactor Navigate Search Project Run Processor Expert Window Help
i > vl PEF i gy dv@rigvOrQ vy

Bare-metal code for platform setup

(clocks cfg, AIPS cfg, XBAR cfg etc.)

Debugging tool code provided by rsdk

These are the function slots which app project
must provide an implementation (platform specific glue layer)

Radar application,

including frontend and SPT application code

Linker file

RTP driver for ethernet port

Figure 36. Demo analysis
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Figure 37. Platform specific glue layer

rsdk_glue_ XXX sais the code that must be added for a bare-metal code application.
rsdk_glue_XXX_sdk_sais the code that must be added S32DS when using platform SDK.
The two codes are written in different style. rsdk_glue XXX _sdk_sa will be explained in the RSDK_demo chapter.

Use OneRF_4Antennas_demo as an example to illustrate how library API headers and pre-built libraries (.a files) are added to
the this demo project.
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workspaceS32DS.Power v21.274CEl - C/C++ - $32 Design Studio for Power Architecture

File Edit Source Refactor Navigate Search Project Run Processor Expert Window Help
[nid | ® v & v BIFISHFF N | Open Project

Close Project
B Project Explorer & B CRElEE

 OneRF_4Antennas_demo_s32r274: Debug ™ Build All Ctrl+B
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Figure 38. Properties for demo

The configuration of the Z4 project is shown in the following figures.

+ - $32 Design Studio for Pe

Bvmw=0o

% OneRF_4Antennas_demo_s32r274

Figure 39. Defined symbols
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The library API headers are added as shown in the figure below, which is mainly located in the api folder in rsdk path.
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Figure 40. Library API headers
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Figure 41.

£ OneRF_4Antennas_demo_s32r274

Linker file

The pre-built libraries are added as shown in the following figure, which is mainly located in the bin folder in rsdk path.
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Figure 42. Pre-built libraries
The configuration of the Z7 project is shown in the following figures.
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Figure 43. Defined symbols

The library API headers are added as shown in the figure 4-30, which is mainly located in the api folder in rsdk path.

The radar processing flow is located in the Z7 core, so the settings is different with the Z4 core project.
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Figure 44. Library API headers
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Figure 45. Linker file

The radar processing flow is located in the Z7 core, so the settings is different with the Z4 core project.

Key pre-built libraries for radar processing are added, as shown in the following figure.
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OneRF_4Antennas_demo
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~ Project Creation

Libraries (-}

rsdk_trace_sa_gcc S32R274 _z7_debug
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"${S32SDK_PA_DIR_3.0.0)/middleware/RSDK/RFE _abstract/RFE_driver/bin"
"${S32SDK_PA_DIR_3.0.0/ middleware/RSDK/CPU_algos/PPC_algo/bin"

aa8 g

[ $32DS Applicati
g @

¥ OneRF_4Antennas |

Cancel

Figure 46. Pre-built libraries

4.6 Create bare code project and add RSDK

If you follow the steps in S32 Design studio download and S32 Design Studio Installation to install RSDK 1.4.0, then you can add
library API headers and pre-built libraries (.a files) to your project very easy. We can add RSDK when creating a project or add

RSDK to an existing project.

The steps for creating a new project and add RSDK are shown in the following figures.
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OneRF_4Antennas_demo
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Makefile Project Wi An outline is not available.
Close Ctrl+W e @ epl € rroje
) 5 C++ Project
Close All Ctrl+Shift+ W C Project
Save Ctrl+S C/C++ Project
Save As... T Project...
S/ kil Convert to a C/C++ Project (Adds C/C++ Nature)
Beer &9 Source Folder
Move... 5 Folder
@ Rename... F2 € SourceFile
“1 Refresh F5 [ Header File
Convert Line Delimiters To » L7 File from Template
@ Class
Print... Ctrl+P
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Switch Workspace >
4 Other... Ctrl+N
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& Import...
& Export..
Properties Alt+Enter
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«
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- Settings 0 items
& Description - Resource Path Location Type
&=
&
0 items selected
Figure 47. Create new application project
[ 53205 Application Project m] X X
Create a $32 Design Studio Project = |5
<= New $32DS Application Project = =
B Project Explorer 2 B % o PP ) B EOutline # @ Build Targets =
An outline is not available.
Project name:
[Test bare_code demo
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> & Family MPC574xR
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~ Project Creation ~ Miscellaneous v & Family S32R27 GNU toolchain is selected
[ 532D Application Project @ Getting Started L SRR
= $32DS Library Project & Quick access B S32R274K
Build/Deb B S32R274)
uiie/bebug u S32R274V
“ » & Family S32R37 v
«
% (22 pf vEE
- Settings Oite
@ De: n Type
& @ < Back Finish Cancel
&
0 items selected
Figure 48. Edit project name
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OneRF_4Antennas_demo
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Figure 49. Add RSDK modules to each project
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Figure 50. Complete project creation

To add RSDK to an existing project are shown in the following figures:

1. Left click on your project folder

2. Clicking “SDKs” on the menu
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3. Selecting RSDK with latest version (1.4.0)
4. Adding RSDK to the configurations you want

OneRF_4Antennas_demo

= Test_bare_code_demo_77_1

Figure 52. Adding RSDK to the configurations

B8 workspaces32Ds.Power v21.274der - X
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Figure 51. Clicking “SDKs” on the menu
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The above two methods can add library API headers and pre-built libraries (.a files) to the project, and the results are shown in

the following figures.
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OneRF_4Antennas_demo
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Figure 53. Library API headers
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Figure 54. Pre-built libraries

) Build Targ

t available.

Adding RSDK in non-S32DS IDE

Refer to the library API headers and pre-built libraries (.a files) shown in the following figures.

1. Copy header files and library files from RSDK installation folder to IDE project.
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2. Then invoking RSDK API functions directly.

OneRF_4Antennas_demo

QOSDisk (C) » NXP » S32DS_Power v2.1 » S32DS » software » S32_SDK S32PA_RTM_3.0.0 » middleware

Name Date modified Type Size
api 3/16/2020 2:54 PM File folder
Apps 3/16/2020 2:54 PM File folder
CPU_algos 3/16/2020 2:54 PM File folder
csi2 3/16/2020 2:54 PM File folder
Docs 3/16/2020 2:54 PM File folder
platform_setup 3/16/2020 2:54 PM File folder
RFE_abstract 3/16/2020 2:54 PM File folder
$32DS 3/16/2020 2:54 PM File folder
SPT 3/16/2020 2:54 PM File folder
Tools 3/16/2020 2:54 PM File folder
“_;'n" compilerdefs 3/16/2020 2:54 PM MAK File 10 KB
— README 3/16/2020 2:54 PM Text Document 1KB
@ RSDK_Release_Notes 3/16/2020 2:54 PM Adobe Acrobat Docu... 426 KB
Figure 55. RSDK components
Platform-setup (GPIO driver, Interrupt service, Timer functions, SPI driver, MCU platform configuration) and Tools
code, as shown in the figure above refer to OneRF_4Antennas_demo analysis to add to your own project according
to your needs.
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