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S32G Overview

1x USHE 2.0 OTE

Zn PCle 3.0 - 2 lanes s

_ S32G234M S32G233A S32G254A S32G274A

ClusterO: Signal Cortex-A53 Cluster0: Dual Cortex-A53
N/A Clusterl: Signal Cortex-A53 Clusterl: Dual Cortex-A53
: 3x Arm Cortex-M7  1x Arm Cortex-M7
CPU (Real Time) (lockstep) (lockstep) 3x Arm Cortex-M7 (lockstep)
Internal RAM 8MB 6MB 8MB
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Software Source: pr469773 - S32G Software Offering v7.3 (7.3).pdf

|
Linux Application Application
¥

AUTOSAR Application

Real Time Application

Iy
i
Adaptive AUTOSAR Adaptive AUTOSAR Adaptive AUTOSAR g
' Iﬁ Linux QAN e D { o Aurosam ;i‘r"eé?t-'..ff__f? T0S
" G E 9. ecror > L
' Standard ' HEE Siandard Siandard S32
REp PFE  LLCE ot i PFE HEE s — HEE E Safety Software Framework (SAF)
Diffwesr Lasyar Drivers Dinsars
= - &9 OPENSYNERGY PR g ) Real Time Drivers (MCALISDK) 5o hs”
@" . e GNX e Green Hills WIND E ¢ PFE | 4 LLCE | HSE
[ Arm Cortex-A53 ] H [ Arm Cortex-M7 ]
' Packet Forwarding Engine (PFE) ]
? Low Latency Communications Engine (LLCE) |
4 Hardware Security Engine (HSE) ]
d L oy Fimusare Rewrence | Third Party

¥ Most GC customers’ use case

h
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Development Tool --- S32 Design Studio 3.4

- Get Installation package and license from NXP website.
Packages list in S32DS as following

532 Design Studio for S32 Platform Installation Details

4 EXTERNAL

: >4+ S32 Design Studio Tools

Installed Software| Installation History| Features | Plug-ins| Configuration

|type filter text

Name
v [ FreeRTOS S32CC
ﬁ FreeRTOS S32CC 2.0.0 —
4 FreeRTOS S32G2
4+ FreeRTOS S32G2 1.0.0
- GDB Client for ARM Embedded Processors 9.2 Build 1701
4 GNU ARM C/C++ J-Link Debugging
- GNU ARM PEMicro Interface Debugging Support
4 IPCF S32G274a
4= IPCF S32G274a 4.3.0
‘g LLCE S32G2XX
4 NXP GCC for Arm Embedded Processors 9.2 Build 1649
4= NXP GCC for Arm Embedded Processors Build 1620
4 PlatformSoftwarelntegration 532G2XX
- PlatformSoftwarelntegration 532G2XX 2021.04.0
v

RTD $32CC 2.0.0
4: RTD S32CC

@ $32DS I—

Version

2.0.0.202105260802
2.0.0.202105260802
1.0.0.202101050929
1.0.0.202101050929
1.0.0.202012011653
4.1.2.201701141320
4.8.3.202012091622
4.3.0.202110251423
4.3.0.202110251423
1.0.1.202106171313
1.0.0.202005201157
1.0.0.202005201521

2021.4.0.202104281529
2021.4.0.202104281529

2.0.0.202107301208
2.0.0.202107301208
1.0.0.202102051255
3.4.1.202104231705
3.4.1.202104231

4 532G2xx development package

oAU

1.0.0.202104231712

Id

com.nxp.FreeRTOS.532CCroot.2.0.
com.nxp.FreeRTOS.532CC.2.0.0.fea
com.nxp.FreeRTOS.532G2.root.1.0.
com.nxp.FreeRTOS.S32G2.1.0.0.fea
com.nxp.s32ds.brc.gdb.tools.featu
ilg.gnuarmeclipse.debug.gdbjtag.jl
com.pemicro.debug.gdbjtag.pne.f:
com.nxp.IPCF.532G274a.root.4.3.0.
com.nxp.IPCF.S32G274a.4.3.0.featt
com.nxp.LLCE.S32G2XX.root.1.0.1.
com.nxp.s32ds.brcarm.tools.gcc9:
com.nxp.s32ds.brc.arm.tools.gcc1€
com.nxp.PlatformSoftwarelntegrati
com.nxp.PlatformSoftwarelntegrati
com.nxp.RTD.S32CC.root.2.0.0.feat
com.nxp.RTD.S32CC.2.0.0.feature.fi
com.nxp.RTD.S32CC.root.1.0.0.feat
com.nxp.s32ds.platform.ide.feature
com.nxp.s32ds.platform.ide.tools.f
com.nxp.s32ds.platform.ide.produ
com.nxp.s32ds.s32g2.dev.feature.f

Product Information

Standard Software

h
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Project in S32DS

- Create a project from examples
- Such as FreeRTOS Toggle Led Example S32G274A M7

workspaceS32DS.3.4 - FreeRTOS_Toggle_Led_Example_S32G274A_M7/src/main.c - S32 Design Studio for S32 Platform
File Edit Source Refactor Navigate Search Project ConfigTools Run Window Help

o A

5

New

Open File...

Open Projects from File System...

Recent Files

Close
Close All
Save
Save As...
Save All

Revert

Move...

Rename...

Refresh

Convert Line Delimiters To

Drint

EXTERNAL

Alt+Shift+N >

Ctrl+W
Ctrl+Shift+W

Ctrl+S

Ctrl+Shift+S

F2
F5

+rlLD

F

[

QAR G

Q@O ERLEBEIME

o

Ctrl+Alt+E
Ctri+Alt+L
Ctrl+ Alt+A

$32DS Project from Example
S32DS Library Project

$32DS Application Project
Makefile Project with Existing Code
C/C++ Project

Project...

Convert to a C/C++ Project (Adds C/C++ Nature)
Source Folder

Folder

Source File

Header File

File from Template

Class

Example...

Other... Ctrl+N

p

H

532DS Project from Example.

Create S32DS Project from Example

1/11

O A project with similar name already exists in the workspace:

FreeRTOS_Toggle_Led_Example_S32G274A_M7

Project name: | FreeRTOS _Toggle_Led_Example S32G274A_M7

led IE
Examples: Description:
v (= SW32 FreeRTOS 10.3.1 UOS 2.0.0 D2105 Exg || [1. Example Description A
& FreeRTOS_Toggle_Led_Example $32G274, || LED RGB - toggled using Clock, Siul2_Dio,
Siul2_Port drivers and FreeRTOS.
1.1 The application software functionality
The application uses 2 tasks SendTask a
ReceiveTask. If ReceiveTask receives exactly
Semaphore sent by SendTask, it will change led
status.
The application uses Siul2_Port_lp_Init t
initialize the pins and Clock_Ip_Init to initialize tl
< > | ldlock sources. v
@ Finish Cancel

h
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Project in S32DS 2/11

- Double click mex file to do configurations

v &= FreeRTOS Toggle_Led_Example_S32G274A_M7: Debug R
# Binaries
& Includes
2 FreeRTOS
2 Project_Settings
& RTD
& board
£ generate
2 generate/include

2 generate/src

&2 src

&= Debug_RAM }
2% debug_t32

Ef description.txt 7/

% FreeRTOS Toggle Led Example S32G274A_M7.mex

h
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Project in S32DS

3/11

- Pins configuration for PINMUX based on IOMUX excel in RM attachments.

workspace$S32DS.3.4 - FreeRTOS_Toggle_Led_Fxample_S32G274A_M7/src/main.c - S32 Design Studio for 532 Platform
File Edit Source Refactor Navigate Search Project ConfigTools Pins Run Window Help

Z

Pins &4 Periphera... %

> [1ADC_0
> [1ADC_1
> [1BOQT

> [1CAN 0
> [1CAN_1
» [1CAN2
> [1CAN 3
> [1CITAGC
> [1CTU

> [VIDDR GPR
» MFCCU

> [IFRO

> LIFTM_0
> LIFTM_1
> [V FXOSC
> [1GMAC.0
s [112C.0

s [112C_1

> [112C2

> [112C 3

EXTERNAL

[

= B package [Pins Bottom]

IS ww elele] ¥ otype fiter t]

EF9 v 0] i FreeRTOS_Toggle Led_Example S321 v | ﬂ A Y Update Code ~ 2! ‘Functional Group

NEREREE RN
© $326274A_Rev2_525bga

|BOARD InitPins

VMBI RIS Yi®my v Al YR YO YD v

MAPBGA 5§5=pa;ck;agle I

QQeEEE#== 8

Q g A

Overview [€ Code Preview % [0 Registers

Siul2_Port_Ip_Cfg.c@Cortex-... |Siul2_Port_Ip_Cfg.h@Cortex

1 /* clang-format off */
2 /%
3 * TEXT BELOW IS USED AS SETTING FOR 1
4 11GlobalInfo
5 product: Pins v9.e
6 processor: S32G274A_Rev2
7 package_id: S32G274A_Rev2_525bga
8 mcu_data: PlatformSDK_S32XX_2021_85
9 processor_version: ©.0.0
10 pin_labels:
11 - {pin_num: Y9, pin_signal: PA_e6, lal
12 * BE CAREFUL MODIFYING THIS COMMENT -
13 */
14 /* clang-format on */
15
16 #include "Siul2 Port_Ip Cfg.h"
17
18 /* clang-format off */
1°
28 /%
21 * TEXT BELOW IS USED AS SETTING FOR 1
22 BOARD_InitPins:
23 - options: {callFromInitBoot: 'true’,
24 - nin liet:
<
A Problems #



Project in S32DS 4/11

- Clocks configuration (Be careful of conflicts for different cores and apps)

i workspace53205.3.4 - FreeR105_loggle Led bxample 532G2/4A M/ /src/main.c - 532 Design Studio tor 532 Platform
File Edit Source Refactor Navigate Search Project ConfigTools Clocks Run Window Help

il | 5! [FreeRTOS_Toggle_Led_Example S32' v | &4 [ Update Code ~ ) # ‘Functional Group |BOARD BootClockRUN vy B RISy vidifivivOoo vy v
Q y|maEnny S
2+ Clocks Diagram 2 = Clocks Table —~ @ QB R E|Search elementsindi ¥ |~ B g0y (@Pe.. % |RCo. MRe. EDe.. OCL.
Run Mode|DRUN v || Clock Development Error Dectect| Disabled v || Clock User Mode Support| Disabled v || Clock Disable Ram Wait States Config Disabled v ||
§ . Clock Name Enable Control Source
Clock Loops Timeout| 50000 || Clock Timeout Method | QSIF COUNTER_DUMMY v || Get Clock Frequency API Disabled v s 5 PR
[ul 48 MHz - =
o o B ~ ADCT CLK ™ PER ..
20 Mz
FIRC | Y200 Mz %gﬁ%}ﬂ% CLKOUTO_CLK [ FXO...
32 kHz CORE_PLL DFS1 132 Jitis CLKOUT1_CLK | FXO...
o — ey CRCO_CLK ™ XBA...
z FIRC_CLE — — c 15 gzz CTUD CLK %] PER ...
fmmmmmmmmmmmm—m— - CORE_PLL DFSZ—) —_— C 40
! — CTU1_CLK [ PER_...
! EXTERNAL_CLOCKS | CORE_FLL FEIO—p) 71 —] C 178 J - N
=0 [EiEmaey eXt - = 40 M= DAPB_CLK ™ COR...
— 200 WHz -
I T TEr 4 CL 0o MLz DDRO _CLK % DDR...
m- FIR: 1 s . =
—CCm T Ty (e — DDR_PLL PHIO- z DMAO_CLK XBA...
-qumm%- e %%%H = DMAT_CLK ™ XBA
! [Pfem?_er - 45 MHz 433 CorE bV e sz =
[premas? BT - z
:L - FIRC — r'IE o FF e R . DMAMUX0_CLK ™ XBA...
______________________ ACCEL_FLL PHI1 g R EEKCLK 3 %é DMAM UX17CLK D XBA...
48 GMAT REF DIV 48 MHz
PERTPH_PLL PHTL 71 g ﬁgg REE EI}; ?SEH\‘?Z DMAMUX2_CLK ™ XBA...
_______________ nactive
FIRC o ceroes 0005 ) T et DMAMUX3_CLK ¥ XBA...
SRS O e | T 100 Yz DMA_CRCOCLK [ XBA...
BN 135 Jm doElEaon 1% DMA_CRC1_CLK % XBA
z SERDES 1 ¥PCS O CDR 175 1z - -
FIRC SERDES 1 XPCS 1 TX Hg Wz
SEFD SERDES 1 ¥PCS 1 CDR jliidd EIMO_CLK M A53 ...
-------- - ~—__FCORE PLL PHID 500 Wiz
gmac_ext_re _ext_ _ext . 200 MHz CORE PLL PHIL 100 WHz <
- COREPLL _ = 800 MHz
5 G & Problems = ¥B
71+ jgg . o CORE PLL DESL 800 i
[ Mz, Iz -
e —_— [y filter text
o o |00 5 {1 - ype fier tex
600 1z CORE PIL DF34 300 1z ~
a PERIFIFLL o —————J>SORE [LL DES 800 iz Level Resource Issue
600 NHz I —J> PERIPH PLL PHI0 125 JHz
——ISPERTPH PIT PHI, g
TRERT o = Ee %,
DF3. z —
I oLelns ey R i 1

e
G|
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Project in S32DS

- Components configuration (Related guides In
NXP\S32DS.3.4\S32DS\software\PlatformSDK _S32XX XXXX)

@workspaceSS?_DS.SA - FreeRTOS _Toggle_Led_Example_S32G274A_MT7/src/main.c - 532 Design Studio for S32 Platform — r
File Edit Source Refactor Navigate Search Project ConfigTools Peripherals Run Window Help
Al g | & FreeRTOS_Toggle_led_Fxample_S321 v ﬁiA / Update Code ~ I #® Functional Group BOARD InitPeripherals v |® B! AL N S P SW RV TR AR SO dll
Q E|R @
& Components & Peripherals == [% freertos_1 & = 5 & Overview % Code Previe
type filter text (+ AR FreeRTOS configuration[os; ~ ~ Configuration - General Info
~ Configuration - HW Info
LLEL © Name | freertos_1 Processor: S32G274A_Rev2
Drivers o Mode |General Mode Part number: S32G274A_Rev2_525bga
B a #
1 Siul2 Dio 1 ~ FreeRTOS configuration Core: Cortex-M7 (Core #0)
osit_ iwle_tio_ SDK Version: PlatformSDK_S32XX 2021 05
. ~ General definitions
Siul2_Port_1 v Project
cpu dock [Hz] 400000000 )
os I+ ~ Peripherals
tick rate [Hz] ‘ 1000 Configures the initialization of the SI
freertos_1 max priorities ‘ 5 peripheral drivers.
Middleware [+] minimal stack size ‘90 [ o)

max task name len ‘ 10 # Generated code
Update code enabled

library max syscall interrupt priority ‘ 1

= lﬁ:ﬁzc;:m S Console 1 © KR S =E
use preemption <terminated> FreeRTOS_Toggle_Led_Example_S.
num thread local storage pointers ‘O

use port optimised task selection ]

use task notifications

use time slicing Problems 4" Search ¥ i
use newlib reentrant O No search results available. Start a search from -
enable backward compatibility dialog...

enable POSIX errno ]

use application task tag O

record stack high address O i

9 EXTERNAL
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Project in S32DS 6/11

- QSPI configuration for boot progress

- WUIKBPGLEDD(L}.}.D.H = V—IEEI’\\U.}_IUHHIE_LHU_EXOHIPIH_JD(U(JHH_IVIl,’blL,’I'HdIII.L eTu Pl L)Hbll;’ll SLUUIU 1U 332 Frauuntn
File Edit Source Refactor Navigate Search Project Configlools Run Window Help
= [ @] & |FreeRTOS Toggle Led_Example S321 v ’n‘EA BUpdateCode ~ QMO BiEiGr@FvifdilivilvOo>o v

2 QuadSPIView
a

Flash Port Connection QuadSPI Registers Command Sequences
‘ Register Name Value Description
Port| A = Add
» MCR Oxfd04c Module Confi...
DLL Bypass Mode # Binary Content
* FLSHCR 05303 Flash Memor...
DLL in Bypass mode |
» BFGENCR 0x0 Buffer Generi...
DLL Auto Update Mode
‘ P T— | * DLLCRA 0x1200000 | DLL Flash Me...
in Auto Update mode
No content in table
¥ PARITYCR | gy Parity Config...
IPCR Enable Mode
‘ e | > SFACR 0800 Serial Flash M...
» SMPR Sampling Reg...
SFLASH Clock Frequency 0x0
TG D ‘ * DLCR OxAOFAOF Data Learning... Flash Write Data
> SFA1AD 0x0 Serial Flash M... | | | Add
Import QuadSPI Image )
¥ SFA2AD 0x0 Serial Flash M... | | # Address Valid Configurati... Valid Addr... PAD Comr
Export QuadSPI Image
» DLPR Oxaa553443 Data Learn Pa...
* SFAR 0x0 Serial Flash M...
* TBDR 0x0 TX Buffer Dat... No content in table

h
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Project in S32DS 7111

- DDR configuration and validation
° D D R COd e |S fro m Val Id atl O n Of I n It [8 workspaceS32D5.3.4 - FreeRTOS Toggle Led_Example S32G274A M7/sic/main.c - 532 Design Studic for 532 Platform

File Edit Source Refactor Navigate Search Project ConfigTools Run Window Help
9w |2 | G |FreeRTOS_Toggle_Led_Fxample S321 v ﬂé& B Update Code ¥ MO D BiSiQ v i® 9 vi il v ivbdw v |
RworkspaceSSZDS.S.ﬁi - FreeRTOS_Toggle_Led_Example_S32G274A_M7/src/main.c - S32 Design Studio for $32 Platform

@ DDR View ¥ Validation 2
File Edit Source Refactor Navigate Search Project Configlools Run Window Help

09w @ @ ¢ [FreeRTOS Toggle Led Example 5320 | # & Bl UpdateCode v i</ @i Q vi® ¢ v:i il v AACECH 4 v | Results . _Choose Tests
* DoR View = BT T Scenarios Result
iew alidation
o []= Firmware Init test PHY Test
v DDR ~ Device Information Pass / Total |Checking...
» Device Information Clock Cycle Freq (MHz) 800 MHz |0
DDR_CLK frequency 400MHz
Density per channel (Gb) 8G
Number of ROW Addresses 16 . . .
Number of Chip Selects used 2 Init* Diags| Operational | Shmoo
Number of Ch: | 2 o
umber ot Lhanness L Start Validation
Number of COLUMN Addresses |10 legend: D200E00E
< Number of BANK addresses 3 C i
onnections:
Number of BANKS 8 ] Summary . Logs
Total DRAM density (Gb) 32 Select connection type: Test results Error capture registers
Bus Width 32 Serial v . .
us e Passed 0 (0.0%)  Failed 0 (0.0%)  Queued 1(10
Clock Cycle Time (ns) 1.25
~ Initial Board Settings Script Run Elapsed ti.. Result Fail reason Script: Phy Init
PHY ODT Impedance 60 Ohm Select COM port: COM3 v % Phy Init 1 N/A Queu... Run: 1
PHY Drive Strength 40 Ohm =
PHY Vrsf Quotient 018 XOSC source frequency: |40 ~ MHz
DUV \ ek nane
- <
A Problems gl diy

type filter text

v
Level Resource Issue QOrigin

11 EXTERNAL ‘ k



Project in S32DS 8/11

- Update code based on all configurations

“ workspaceS32DS.3.4 - FreeRTOS_Toggle_Led_Example_S32G274A_M7/src/main.c - S32 Design Studio for S32 Platform
File Edit Source Refactor Navigate Search Project ConfigTools Run Window Help

™ v | @] @ |FreeRTOS Toggle Led_Example S321 v ﬁ' Update Code ~ RIS IBISIQ vi® ¢ vi dil] - AR SR s

r_
@ DDR View ¥ Validation =

Scenarios Result Results C_ Update Files U X -
[ ] = Firmware Init test PHY Test
Pass / Totz EGenera’ted file Status ~
|0 =EPins
------- ZMboard\
------------ Siul2_Port_Ip_Cfg.c ¥ no change
------------ Siul2_Port_Ip_Cfg.h [“ no change
Init Diagsj Operationalj Shmooj HMEClocks
....... L:_| board\
o Start Validation —= | Clock_Ip_Cfg.c I no change B
Legend: O -
‘M Clock_Ip_Cfg.h ¥ no change B
Connections: Summary \ ‘M Clock Ip_PBcfg.c I no change P
Select connection type: Test resuﬁ ............ Clock_Ip_PBcfg.h ¥ no change vi E
Serial Y Passed 0
; Script Options
Select COM port: COM3 bl 24 Phy Inig Always show details before Update Code oK Cancel =
XOSC source frequency: |40 - MHz

12 EXTERNAL ‘



Project in S32DS

- Build project and generate elf/binary image

workspace532D5.3.4 - Can_Llce_DS_S3:

File Edit Source Refactor Navigate Se
=R AT R AT

1 Project Explorer &

=5 FlexCAN_Ip_Example_S32G274A_MT:
= FreeRTOS_Example_532G274: Debug
&> freertos_s32g274a_rdb: Debug RAM
v &= FreeRTOS_Toggle_Led_Example_S32C

# Binaries

w! Includes

2 FreeRTOS

2 Project_Settings

2 RTD

&2 board

2 generate

& generate/include

2 generate/src

&2 src

= Debug_RAM

2% debug 132

B description.txt

#& FreeRTOS Toaale Led Example S:

13 EXTERNAL

H B X W

C E

New

Go Into

Open in New Window
Show In
Show in Local Terminal

Copy
Delete

Paste
Rename...

Source
Move...

Import...
Export...

Build Project
Clean Project

| Refresh

Close Project

Close Unrelated Projects

Build Targets

Alt+Shift+W

Ctrl+C
Delete
Ctrl+V

F2

b
b

Incremental Build of Selecte

F5

v k&= FreeRTOS_Toggle_Led_Example_S$32G274A_M7: Debug_RAM

" Binaries

& Includes

2 FreeRTOS

2 Project_Settings
2 RTD

2 board

2 generate

2 generate/include
2 generate/src

&2 src

v = Debug_RAM

& board

= FreeRTOS

& generate

= Project_Settings
= RID

= src

#x FreeRTOS_Toggle_Led_Example_S32G274A_M7 .elf - [arm/le]
FreeRTOS_Toggle Led_Example_S32G274A_M7.args
FreeRTOS_Toggle_Led_Example_S32G274A_M7.bin
FreeRTOS_Toggle led_Example_S32G274A_M7.map

[y [

[

L& makefile

9/11
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Project in S32DS

IVT configuration for boot

workspaceSS2DS.3.4 - FreeRTOS Toggle_Led_Example_S32G274A_M7/src/main.c - S32 Design Studio for 532 Platform
File Edit Source Refactor Navigate Search Project ConfigTools IVT Run Window Help

0w [ @] & |FreeRTOS_Toggle_Led_Fxample_S321 v ﬁ‘EA Update Code ¥ [c) i BiEIQvi®y v

E IVTView £

Boot Configuration

®

Image Table

Boot Target | A53 0 -

BOOTSEQ: Secured boot mode

Boot Target Watchdog

GMAC Generation

ADKP File | N/A

Life Cycle

Life Cycle

Interface selection

Boot device type | QuadSPl Serial Flash =

| Configure QuadSPI parameters

QuadSPl para. | N/A

[ 4
]

IVT Image Address

IVT Image Start Address

Automatic Align

Avtnnmatic Alinn Start Addroce: | v

# Overview = £ Problems

v Configuration - General Info

14  EXTERNAL

Alian
>

® On
Self-Test DCD
N/A

Start address | 0x100 | Size in bytes 4

® On
Self-Test DCD (backup)
N/A

Start address | 0x108 I| Size in bytes 4

® On
DCD
N/A

Start address | 0x110 ‘| Size in bytes 4

v o O ow

Start

0x0

0x100

0x108

0x110

0x118

0x130

0x138

%]

Memory Layout

10/11

—

Q Em|@En ¢ | Els

End

IVT Image - 256 bytes

Self-Test DCD - 4 bytes
4bytes
Self-Test DCD (backup) - 4 bytes
bytes
DCD - 4 bytes
4bytes
DCD (backup) - 4 bytes
20 bytes
Application bootloader - 4 bytes
4bytes
Application bootloader (backup) - 4 bytes

196 bytes

Oxff

0x103

0x10b

0x113

0x11b

0x133

0x13b

h
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Project in S32DS

- Program image to gspi flash or SOD/EMMC by COM port or Debugger tool

15

Ethernet port cannot be supported anymore

532 Flash Tool
File Help
Simple View

Initialization
Select target and algorithm for uploading:

Target S32G2xxx v | [ ] override XOSC frequency
Algorithm |MX25UW51245G w AOM
D Secure boot: Browse...

% Prepare target for Ethernet upload...

% Upload target and algorithm to hardware...

Flash operations

1 Upload file to device...
¥ Get flash ID...

¥ Download from device...

¥ Download from device to file...

% Frase memaory range...

Execution

@ Program finished successfully.

Data file is loaded.

Time spent: 8.96 sec.

EXTERNAL

Communication

Select communication device and paramet

@® com
Port name: com3
(O CAN Bus
IXXAT
O Ethernet
192.168.2.1

Debug Configurations

Create, manage, and run configurations

5 Specify Hostname or IP address

I ¢

2R 5T v

‘type filter text

v

RGB_LED_M7_0 M7_0 Re ~

= 532g_233a_ip_Debug_RA
- 532g_233a_ip_Release_R/
< 532g_233a m7_IPCF _test
© 532g_233a_m7_IPCF_test
= sdhc_fatfs_s32g274a_Del
< sdhc_freertos_s32g274a_

test_a53_A53_0_Debug_F

= test_a53_A53_0_Release_|
- test1_M7_0_Debug_RAM
< test1_M7_0_Release RAN
= test2_M7_0_Debug_RAM
= test2_M7_0_Release_RAN
 Thermal_example_DS_De

Uart HLD_S32G_DS_Exan

= usb_msd_fatfs_Debug_R#
= usb_msd_fatfs_Release_R
< Wdg_Example HLD DS [
S32 DebuggenFlash

= HSE_Installer_G_M7_0_De
< HSE_Installer G_M7_0_Rel
VLAB Simulator Debugging

v
>

11/11

Name: | HSE_Installer_G_M7_0_Debug_RAM_S32Debug_Flash_blob_image

% Main | % Debugger . & Common

Hardware

Device: 532G274A Rev?2

Select device

Initialization script: | INITIALIZATION_SCRIPTS_DIR}/s32g2xx/s3292xx_generic_bareboard.py| Browse... Variables...

Flash name:
Flash type: qspi

Debug Probe Connection

Interface: S32 Debug Probe - Ethemet

USB device:

MX25UM51245G

Hostname or IF |

Target Communication Speed

JTAG Speed (K+
] Delay after reset: 0

GDB Server

Launch server

Server port number:®

D Enable log
GDB Client

Timeout: s

ms

~v

v

Refresh | Test connection

h
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Debug in S32DS

- Debug configurations

LI FIUJELL CAPIUTR

& freertos_s32g274a_rd
v k% FreeRTOS Toggle Led
> 4 Binaries

¥

w

& Includes

2 FreeRTOS
 Project_Settings
#ERID

& board

2 generate

B

# generate/include

w

2 generate/src
8 src
¥ @ Debug RAM

> & board

> = FreeRTIOS

# = generate
= Project_Settings
> =RID
7 Esrc
1 FreeRTOS _Togg
5 FreeRTOS Togg
51 FreeRTOS _Togg
2 FreeRTOS Togg
L& makefile

-

~

~

L& objects.mk

[ sources.mk

#1 Dashboard

~ Project Creation

H &2 X W

E

E.

Upen in New Window
Show In
Show in Local Terminal

Copy
Delete

Paste
Rename...
Source
Move...
Import...
Export...
Build Project
Clean Project
Refresh
Close Project
Close Unrelated Projects

Build Targets
Index

Build Configurations

Build path

Build Configurations Explorer
SDKs

Migrate...

Show in Remote Systems view
Run As
Debug As

Restore from Local History...

[+ 53205 Application Proj gg ¢35 Configuration Tools

Vs
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Alt+Shift+W »
>

Ctrl+C
Delete
Ctrl+V

F2

F5

= ane “naie ¥ dpLu YD
- {id: PFEMAC1_EXT RX.outfr
- {id: PFEMACL_EXT_TX.outFr
- {id: PFEMACI_RX_CLK.outFr
- {id: PFEMAC1_TX_CLK.outFr
- {id: PFEMAC2_EXT_REF.outF
- {id: PFEMAC2_EXT_RX.OUtFr
- {id: PFEMAC2_EXT TX.outFr
- {id: PFEMAC2_RX_CLK.outFr
- {id: PFEMAC2_TX_CLK.outFr
- {id: PFE_PE_CLK.outFreq,
- {id: PFE_SYS_CLK.outFreq,
- {id: PITe_CLK.outFreg, va
- {id: PIT1_CLK.outFreq, va

- {id: QSPI® _CLK.outFreg, v
- {id: QSPI_1X_CLK.outFreq,
= {id: QSPI_2X_CLK.outFreq,
- {id: RTC®_CLK.outFreq, va
- {id: SDHC_CLK.outFreg, va
- {id: SERDES_@_XPCS_8_CDR.
- {id: SERDES_@_XPCS_8_TX.o
- {id: SERDES_@_XPCS_1_CDR.
- {id: SERDES_@_XPCS_1_TX.o
- {id: SERDES_1_XPCS_8_CDR.
- {id: SERDES 1 XPCS @ TX.o

i. Problems ¥ Tasks @ Console E Prope

Callers of compute_offset_area(const para

v e, compute_offset_area(const parame
e, protect_sector(parameter_block
» o, gspi_check_protected(const pare
» e, unprotect_sector(parameter_bloi
[E] 1 Local C/C++ Application
B 2532DS C/C++ Application

Debug Configurations...

Secure debugging
Enable secure debugging

Debug Configurations

Create, manage, and run configurations

1/5

CEeEX BT~

FreeRTOS_Toggle_Led_Example_S32( ~
gmac_ping_s32g274a_evb_debug_rz
HSE_Installer_G_M7_0_Debug_RAM_
HSE_Installer_G_M7_0_Debug_RAM_
HSE_Installer_G_M7_0_Release_RAM_
HSE_Installer_G_M7_0_Release_RAM_
12¢_S32G274A_HLD_DS_Debug_RAN
Lin_example_IPV_Debug_RAM_S32D
Lin_Llce_DS_S32G274A_MT7_Debug_f
Linflexd_Uart_Ip_S32G_DS_Debug_R:
LLCE_CAN_LIN_M7_0_Debug_RAM_S
LLCE_CAN_LIN_M7_0_Release_RAM_S
Iwip_s329274a_1_Debug_RAM_S32L
Iwip_s32g274a_Debug_RAM_S32Del
pmic_pal_vr55xx_s32g274a_rdb_deb
RDB2_LED_1_M7_0_Debug_RAM_S3;
RDB2_LED_1_M7_0_Release RAM S3
RGB_LED_M7_0_M7_0_Debug_RAM_

Name: ‘ FreeRTOS_Toggle_Led_Example_S32G274A_M7_Debug_RAM_S32Debug
Main |%* Debugger . & Startup] By Source} =] Common] i SYD Supporﬂ #0s Awarenessw = Trace and Proﬁle]

Hardware "

Core: M7 0

Device: $32G274A Rev2 Select device and core

Initialization script: ‘${S32DS_INITIALIZATION_SCRIPTS_DIR)_.’532g2)0:,’53ZQZH_generic_bareboard.py‘ Browse... Variables...
Initial core

Debug Probe Connection

532 Debug Probe - USB v

Interface:

USB device: 00:04:9f:06:bb:be - S32 Debug Probe ~ | Refresh | Test connection

Hostname or IP:

Target Communication Speed

JTAG Speed (KHz): | 16000

Timeout: ‘30 ‘ s

D Delay after reset: 0 ms

GDB Server
Launch server

Server port number:3| 45001

RGB_LED_M7_0_M7_0_Release RAM.
D Enable log

s32g_233a_ip_Debug_RAM_S32Deb _
$32g_233a_ip_Release_RAM_S32Dek: GDB Client
s32g_233a_m7_IPCF test1_Debug R Executable: ‘${532DS_GDB_ARM32_PY} Select Browse... Variables...
s32g_233a_m7_IPCF _test1_Release F Vv e L
< >
Filter matched 69 of 79 items JEE Apply

@ Close

Debugging type: |Password

Challenge & Response

Clear data stored ‘

Revert Apply
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- Launch Debug session

workspaceS32DS.3.4 - FreeRTOS Toggle Led_Example_S32G274A_M7/src/main.c - $32 Design Studio for $32 Platform
File Edit Source Refactor Navigate Search Project ConfigTools Run FreeRTOS Window Help

[ <2 N=HSE BN @R LT | SE A YO YR BEBE I YOO v |2
o v 3 = : . . » =
# Debug 2 & Project Explorer B % | M| 8 ' Emainc [@bootloader m.. [@Bootloader.c  [& BootloaderR... l2 main.c 2 | [& main.c d H
A\ wld k2 s - =@l EHH e 1 e e e e e e kW J:HH:llM: e il |‘JJ|J|‘J'I|'\'J-||5'

¥ = FreeRTOS_Toggle_Led_Example_S32G274A_M7_Debuc * - startup asm routine
v ® FreeRTOS _Toggle Led_Example_S32G274A_M7.elf [ * - main()

v o Thread #1 1 [core: 0] (Suspended : Breakpoint) */
= main() at main.c468 0x345001b4 “int main(void)
i C/NXP/S32DS.3.4/532DS/tools/gdb-arm/arm32-¢ ;[tif °

wi 532 Debugger
» Semihosting

/* Initialize Clock */
Clock_Ip_StatusType Status_Init_Clock = CLOCK_IP_ERROR;
Status_Init_Clock = Clock_Ip_Init(Mcu_aClockConfigPB);

if (Status_Init_Clock != CLOCK_IP_SUCCESS)
{

}
#endif

/* Initialize all pins using the Port driver */
Siul2_Port_Ip_PortStatusType Status_Init_Port = SIUL2_PORT_ERROR;
| Status_Init_Port = Siul2_Port_Ip Init(NUM_OF CONFIGURED PINS®, g_pin_mux_]

while(1l); /* Error during initialization. */

if(Status_Init_Port != SIUL2 PORT_SUCCESS)

while(1); /* Error during initialization. */
< > ¥
@ 3 =0 E
@Da‘:hhnar’d P = wCamanhAararrastalinarmuslicam handlah - E
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- Registers and Expressions R A ST IS R R AR SULTY
& mainc & bootloader m.. [E Bootloader.c = mainc ¥ & mainc 2 == Var.. % Br.. ®Fx. ¥ = Mo.. Per... @it Ar... E.
IS L@ats 1S SLEI LUP 4iiiLaG4iiELLU SSUYUSHLE 45 LS | ULiURaliE - :
€ * - startup asm routine ~ 58|
[ * - main() Expression Type Value
*) - Status_Init Siul2_Port Ip_Port... SIUL2 PORT SUC...
=int main(void) & Add new e
{
#if g
/* Initialize Clock */
Clock_Ip StatusType Status_Init_Clock = CLOCK_IP_ERROR;
Status_Init_Clock = Clock_Ip_ Init(Mcu_aClockConfigPB);
Q g ¢ o=@
_—— . .. pm . if (Status_Init_Clock != CLOCK_IP_SUCCESS)
®=Var.. ®eBr.. “Ex. BiMo.. #&iPer. X WAr. E.. % Per
& A 8 while(1); /* Error during initialization. */ No details to display for the current selection.
Peripherals Reset Access Address Descrip ¢ #endif
#4 PCIE EP 0x000000... PCIE EP /* Initialize all pins using the Port driver */
s - - Siul2_Port_Ip_PortStatusType Status_Init_Port = SIUL2 PORT_ERRO
i PCIE_RC 0x000000... PCIE_RC Status_Init_Port = Siul2_Port_Ip_Init(NUM_OF_CONFIGURED PINSE, — R
it PMUEVENTOBSERVER 0x000000... PMUEVI . . . o “‘,T, . )
¥4 PCIE DMA 0x000700... PCIE D} if(Status_Init_Port != SIUL2 PORT_SUCCESS) o Bl_EnableCurrentPartition(void) : uint8_t
o - X — { o Bl EnablePartition(uint8 t) : uint8 t
it SERDES_SS 0x000800... SerDes_
it SERDES_XPCS_0 0x000820... SerDes_
& SERDES_XPCS_1 0x000828... SerDes_
i SERDES_PHY 0x000830... SerDes_
& OCOTP_GPR 0x0400A0... Boot
HH MUO_MUA 0x232580... MUA
8 MUT_MUA 0x232590... MUA |
_ERRO < >
N2 &= Outline % ¥ Disassembly B R o %k 8=

h
P

18 EXTERNAL



Debug in S32DS

- Breakpoints and Disassembly

File kdit Source Retactor Navigate Search Project Configlools Run FreeRIO5 Window Help

m il | @ik BinprledeRips Sy rO v R rI@®™y v ALYy E YD Qs
4 Debug ® & Project Explore B%| %~ 3 =0 main.c bootloader_m... Bootloader.c  [@main.c 8 [ main.c K T 0 weVar. |%Br. ® & Ex. = Mo.. WfPer. HiA
v = FreeRTOS_Toggle_Led_Example_S32G274A_M7_Debug for( ;5 ) ~ %3

v (il FreeRTOS_Toggle_Led_Example_S32G274A_M7.elf [ {
~ o Thread #1 1 [core: 0] (Suspended : Breakpoint)
= ReceiveTask() at main.c:438 0x34504398
= vPortEnableVFP() at port.c:693 0x345039a0 &
Wl C/NXP/S32DS.3.4/532DS/tools/gdb-arm/arm32-¢ }
# 532 Debugger }
wi Semihosting

{

£ »

19 EXTERNAL

& [function: main] [type: Temporary]
e main.c [line: 103]
2 main.c [line: 438]

operation_status = xSemaphoreGive(sem_handle);
configASSERT(operation_status == pdPASS);

/* Not very exciting - just delay... */
vTaskDelay(pdMS_TO_TICKS(18€8));

=void ReceiveTask( void *pvParameters )

(void)pvParameters;
BaseType t operation_status;

Mo details to display for the current selection.

for( ;5 )

operation_status = xSemaphoreTake(sem_handle, portMAX DELAY
configASSERT(operation_status == pdPASS);
if (LedCounter < 6&) &= Outline ® ¥ Disassembly
Siul2 Dio_Ip_TogglePins(LED PORT, (1<<LED PIN)); e Bl_EnableCurrentPartition(void) : uint8_t
else if (LedCounter < 8) - o o -
e Bl_EnablePartition(uint8_t) : uints_t

reset_a53_domain();
LedCounter++; e Bl StartApplication(Bl_ApplicationDetails*)

4/5

{ &= Outline = Disassembly & -
operation_status = xSemaphoreTake(sem_handle, portMAX DELAY [Enter location her ~ || € &[BB] 5 e ¢
configASSERT (operation_status == pdPASS); 34504390: push {r4, r5, ré, lr} ~
if (LedCounter < 6) 34504392: ldr r4, [pc, #72] ; (©x345043dc <

Siul2 Dio_Ip_TogglePins(LED_PORT, (1<<LED_PIN)); 34504394:  1ldr ré, [pc, #72] ; (©x345043e0 <
else if (LedCounter < 8) 34504396: mov r5, r4 =
reset_a53_domain(); 2438 operation_status = xSemaphoreTake

LedCounter++; g »34504398: mov .w rl, #4294967295

} ~ 3450439¢:  1ldr re, [r4, #0]

S 3450439e: bl ©x34500d80 <xQueueSemaphoreTake
439 configASSERT(operation_status ==

>

h
P
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- OS (Free RTOS) awareness

20
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& Console i Registers [l Problems @ Executabl.. [ Debug S... % Watch reg.. & Debugge.. 0 Memory S... O Memory ™ Task List (... 2 = Heap Usa... = Queue Lis...
TCB# Task Name Task Handle Task State Priority ~ Stack Usage Event Object Runtime
> 1 SendTask 0x34508a28 (@© Ready 2(2) & 0B/284B &
»2 RecTask 0x34508bf8 B+ Running 3(3) & 0B/284B &
>3 IDLE 0x34508dc8 © Ready 0(0) & 0B/2848B &
>4 Tmr Svc 0x34509118 @ Ready 2(2) & 0B/644 B &
d Console i Registers [2! Problems © Executabl... [J DebugS.. % Watch reg.. ®Debugge.. O MemoryS.. 0 Memory " Task List (.. " Heap Usa...
s 7 Queue Name Address Length Item Size # Tx Waiti... # Rx Wait.. Queue Type
v 1 TmrQ 0x34508e28 0/10 0x10 (16 B) 0 0 Queue
Head: 0x34508e78
Tail: 0x34508f18
Read from: 0x34508f08
Write to: 0x34508e78
2 Console it Registers [Z Problems @ Executabl... [ Debug S... Watch reg.. ®Debugge.. 0 Memory S.. 0 Memory " Task List (... ™ Heap Usa... # ™ Queue Lis... ==
wlEo
Type - Heap Base Heap End Heap Usage Free Space Heap Usage Graph
@ Heap #4 0x34508858 0x3450a858 2.5kB /8 kB 68.75% (5.5 kB)
# 7 Details Block Start Block End Size ~
1 Allocated 0x34508858 0x345088b7 0x60 (96 B)
2 SendTask (Task Stack) 0x345088b8 0x345089d3 0x11c (284 B)
3 Allocated 0x345089d4 0x34508a27 0x54 (84 B)
4 SendTask (Task TCB) 0x34508a28 0x34508a7f 0x58 (88 B)
5 Allocated 0x34508a80 0x34508a87 0x8 (8 B)

0 | &

5/5

* Queue Lis... #

oo



Other Resources

- DS basic guide in C:\NXP\S32DS.3.4\S32DS\help\pdf
- DS howto guide in C:\NXP\S32DS.3.4\S32DS\help\resources\howto
- DS video guide in C:\NXP\S32DS.3.4\S32DS\help\resources\video
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