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Overview:
MCUXpresso Software and Tools




NXO

MCUXpresso

Software and Tools :

COMMON TOOLKIT
FOR THOUSANDS
OF KINETIS® & LPC
MICROCONTROLLERS

www.nxp.com/meclxpresso

‘ MCUXpresso Software and Tools

. for Kinetis and LPC microcontrollers

MCUXpresso IDE

Edit, compile, debug and optimize in an intuitive

m and powerful IDE

MCUXpresso SDK

Runtime software including peripheral drivers,
middleware, RTOS, demos and more

MCUXpresso Config Tools

Online and desktop tool suite for system

m configuration and optimization




MCUXpresso Software and Tools

- Common toolkit across Kinetis and LPC

microcontrollers

. Easy to use MCUXpresso
Software and Tools
- High quality . IDE
« SDK

- Shared software experience and broader

portfolio support * Config Tools

For NXP's ARM® Cortex®-M

- Offers easy migration and scalability controllers
Kinetis MCUs
- Supports large ARM® Cortex®-M ecosystem « LPC Microcontrollers
I.MX Application
- Built on the ‘best of Kinetis SDK, LPCXpresso Processors IDE CFG
and Kinetis Design Studio IDEs K
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MCUXpresso SDK

The software framework and
reference for Kinetis & LPC

m MCU application development

Peripheral Drivers

Microcontroller Hardware

Sofewars [rberfacs Szandard

Learn more at; www.nxp.com/mcuxpresso/sdk @

Product Features

Architecture:

= CMSIS-CORE compatible

= Single driver for each peripheral

» Transactional APIs w/ optional DMA
support for communication
peripherals

Integrated RTOS:
* FreeRTOS Vv9
» RTOS-native driver wrappers

Integrated Stacks and Middleware

= USB Host, Device and OTG

» |wlIP, FatFS

= Crypto acceleration plus wolfSSL &
mbedTLS

» SD and eMMC card support

Qpen Source
Initiative

Reference Software:

» Peripheral driver usage examples
= Application demos

» FreeRTOS usage demos

License:
= BSD 3-clause for startup, drivers, USB
stack

Toolchains:
= MCUXpresso IDE
» JAR®, ARM® Keil®, GCC w/ Cmake

Quality

» Production-grade software

= MISRA 2004 compliance

» Checked with Coverity® static analysis
tools
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http://www.nxp.com/mcuxpresso/sdk

MCUXpresso Config Tools

Integrated configuration and
development tools for LPC
and Kinetis MCUs

Clocks \ / Peripherals

b Y &
A

CFG

SDK ‘

Builder B
Project Project
Generator Cloner

Power
Estimator

Learn more at; www.nxp.com/mcuxpresso/config @

IS a suite of evaluation and
configuration tools that helps guide users from first evaluation
to production software development.

packages custom SDKs based on user
selections of MCU, evaluation board, and optional
software components.

: , and tools generate
initialization C code for custom board support. Features
validation of inputs and cross-tool conflict resolution.

creates new SDK projects with
generated Pins and Clocks source files.

creates a standalone SDK project
based on a example application available within SDK

release.

tool provides energy and battery-life

estimates based on a user’s application model.
Available as a standalone tool for select devices.
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MCUXpresso Config - Pins Tool

Product Features:

Easy-to-use muxing and pin
assignments for Kinetis &
LPC microcontrollers

« Part of the MCUXpresso suite of system configuration tools

«  Muxing and pin configuration with consistency checking
«  ANSI-C configuration code

«  Graphical processor package view

e 1 . . . .
T o QA0S — o | BreeBin @ | =5 - Multiple configuration blocks/functions
9 ’ D o over et * 1 g mes pesah =
B e R ot s o 1) . v s, 1t «  Wizard for optimized assignments of functionality to available pins
e RTINS C. im0 .
M = bbbty _ _ :
> I - EaN e s A SR - Selection of Pins and Peripherals
u RIIAHUC. ACCn i PO UARTY TX : F Conditians sad The Tollewing dlcslaless
- ETL RN accn e FILD  UART .y - ot e | .
Ro . eme. e e || i il e iy S - Package with IP blocks
: : :::3::::: ::':;: :::J :: . o Melther the name of Fresicals hesicandatar, fwc. |
g AL R R e e - Routed pins with electrical characteristics
.o (UEILIAL RS R PIALY  LASTR XX : THOE SOR TR L PROVIEAD Bv 1 COMVRLGMT WOl N
e o e e st ] " Wit f ACAMBELITY A SN 1% b AT . . .
R it o oo Al i e e i) - Registers with configured and reset values
=L IISYMED . FMED NI M L P P— '
o R i P Lk : - Source code for C/C++ applications
W UIZUAETTE  DEBOO LWIT T4 FYEI7  LARTE TN n el
- s ARt o0 — e G
M Wi WS «  Documented and easy to understand source code
‘m (7] Mou n MO UATE ST
& 1nsmirre -0 « Report generation
" ove ovn ra (Lo St mid Uopwm Sow Mraves low Putoren Dot Doetind ]
- oxe onn (3] DRI pAEeca 5D [Ny Odper e Dhabond Low Futmwn  Doatind Dvatind
» ot on» L’ RUUDLIMICIDRDD RPN 2D GREEN - Ouge o Thaatrncy Low Pulosn Dbt Dhasbnct
BOARD Mt BOARS hesies  BOMID Stiln Ul ROARD MaDGHA UAKT  GOMAD MEDSE  BOMDJRAACCIL  BOWMD DT GO MaE Ao wea O
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MCUXpresso Config - Clocks Tool

Easy-to-use clock configuration
for Kinetis & LPC
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Product Features:

- Part of the MCUXpresso system configuration tools

- System clock configuration with consistency checking
- ANSI-C initialization code

- Graphical clock diagrams

- Multiple configuration blocks/functions

- Easy-to-use guided graphical user interface

Selection of Clock Sources

Configuration of prescalers and clock outputs

Details and Full Diagram views with clock path

Registers with configured and reset values

Source code for C/C++ applications

- Documented and easy to understand source code

- Report generation
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MCUXpresso Config — Project Cloner @

Product Features:
Create a standalone copy of an

MCUXpresso SDK example project - Ability to generate a fully standalone MCUXpresso project cloned from
one of the many included examples.

Provide a native IDE project for any toolchain supported in your SDK
A configurations
9 it developewent with the selected MCUKpresse SOKV2 Package  (SOK can be oltsined 3 i 5
Sk B o | CANGASOR A2 ST 5| Available in the desktop version on the MCUXpresso Config Tool as
omebasrad IO S s part of the “New configuration dialog”
& Clone an cample progect 1ype flter 1ot
Select ths aption ¥ you want example project with sl sources for selectod 1ooichan| o FEOM-KE4F
ﬁ:& e st Available in the online version of the MCUXpresso SDK Builder and
Target base directory. project name and tooichain e b e webpage.
bubble
xu;'::(-n . .
o by Aoy ol Clones example projects can be downloaded directly from the
CAUserd 183857\ workigmce JAR m_quad_decoder . . . .
e ettt pochni MCUXpresso webpage. Online cloned projects provide all project and
bubie o SDK files required to quickly have an application running on a support
ol :’ﬂ'“"“”"‘" NXP development board in a single download.
wolfsst/wolfss)_benchmark
e | wolfssl/woltss|_seiftest
deroer_examples
Select version
SOX w2
Name your configurstion
“bubble
(TS L]
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Learn more at; www.nxp.com/mcuxpresso/ide @

MCUXpresso IDE

Free Eclipse and GCC-based IDE for C/C++

development on Kinetis and LPC MCUs . Feature-rich. unlimited code size

optimized for ease-of-use, based on
industry standard Eclipse framework
for NXP’s Kinetis and LPC MCUs

Eclipse Framework for C/C++, extensible with many plugins

- Application development with Eclipse

Quickstart Support for Peripheral Power an_d GCC—based IDE for advance_d
Panel SDK and ig M EEE T editing, compiling and debugging
LPCOpen for
ARM® '
Advanced Cortex®-M DCorr|1b|ned i Instruction SWO Trace / * SUppOI’tS custom development boards,
Build Scripts Cores evelopmen Trace Profiling Freedom, Tower and LPCXpresso
_ HAE boards with debug probes from NXP,
New Project Linker and Data FreeRTOS Kernel P&E and Segger

Memory

tlllne Configuration

Watching Awareness

- Free Edition: Full Featured, unlimited
Code Size, no special activation
needed, community based support

- Pro Edition: Email IDE support,
Advanced Trace Features

L |
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Eclipse Framework

- Eclipse 4.6 (NEON)

- CDT 9.1: Assembly, C, C++ BRI T T—
. 1700+ Eclipse solutions available ==

- Optimized for ease-of-use

- Combined Development
Perspective

- Quickstart Panel

- New Project Wizard with SDK and
LPCOpen

- Advanced Debugging and Tracing
- Integrated ARM GCC and GDB

-
| 2 |
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Built for Ease-of-Use

- Quickstart Panel guides users to most commonly used options
- One-Click access to most used functions

- Develop Perspective for both project editing and debugging
- Simplifies Eclipse usage

) Quickstart Panel 53 = 08 T ————
5 MCUXpresso IDE (Pro Edition) " .
IDE '
- Start here ' y
. Mew project...
. Import SDK example(s)... e
2 Import project(s) from file system... x “' i
5& Build "ME&4FMNTMEox12_Project’ [Debug]
f;"' Clean 'MK&4FMTMoec12_Project’ [Debug] ot - .
%‘ Debug 'MKSAFN 1Mol 2_Project’ [Debug] ; :,, g
m c J :
B3 Edit "MKBAFN1Moo12_Project’ project settings
@2 Quick Settings>> : tors
B Export projects to archive (zip) ; ———
B Export projects and references to archive (zip) > 7

mp Build all projects [Debug]
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New Project Wizard: Data Driven Device Support

- SDK MCUs (LPC and Kinetis)
- Preinstalled LPC and generic

|
| . Board and/or Device selection page
1

-— |
C O rteX M | = SDKMCUy Ausilable boesdy
| AC 1 from m
| MCUs from instakie Please select an 2valizhle boaed for your progect
NEP MEZFND Pemes 20 filks

- Installable device support through
SDK packages (data driven)

- Selection of package, RTOS, drivers,
utilities

- Standalone and linked projects e T

+ Advanced project settings = = —_— ——

......

. By (el s
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Device Support

- Preinstalled LPC/LPCOpen and Generic Cortex-M device support
- Additional LPC and Kinetis Device support with MCUXpresso SDK

- Build and download from http://mcuxpresso.nxp.com/
- Zip file(s) with manifest XML: standalone (default) or linked projects
- Examples, peripheral drivers, startup code, linker files, toolchain support

[l Installed SDKs &3

i1 Installed SDKs

To install an 50K, simply drag and drop an SDK (zip file/folder) into the ‘Installed SDKs' view,

Marme Wersion

4 SDK_2.x_FRDM-K22F 2,20
-f-SDK_Z.x_LF'CKprEEEDS-—' 2.2.0
B SDE_2x_FRDM-KW241Z 2,20
4 SDK_2.x_FRDM-KL2TZ  2.2.0
B3 SDK_2.x_TWR-KV38F2: 2.2.0
4 SDK_2.x_FRDM-KS4F 2,20
4 SDK_2.x FRDM-KL25Z  2.2.0
-%-SDK_E.x_LPCKprEEEDS-' 2.2.0
4 SDK_2.x_FRDM-KSEF 2,20
B3 SDK_2.x_FRDM-K82F  2.2.0

[ EEEEEEEEE

Location

@‘ < Default Location= /SOK_2.x_FRDM-K E Boards

Il R e

SDE_2x_LPCxpre
SDE_2.x_FRDM-K
SDE_2._FRDM-K
SDE_2.x TWR-KV
SDE_2.x_FRDM-K
SDE_2.x FRDM-K
SDE_2x LPCxpre
SDE_2.x_FRDM-K
SDE_2.x FRDM-K

FROM-KZZF
w [} Devices
& MK22F51212
arg Compilers
B Toolchains
(# Toolchain Settings
w 4t Components

4t adclb

aF clock
<tk cmo

J;% %¢| + 1=
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Build System with Managed Linker Scripts

- Automatic Linker Script File
Generation

- Heap and Stack
management

- Selection of library
- RedLib (optimized)
-newlib
-newlib-nano

- Semihosting with and
without floating point
support

& Tool Settings & Build steps

w BBy MCU C Compiler

@ Dialect

(% Preprocessar
# Includes

(% Optimization
(% Debugging
@ Warnings

# Miscellaneous
@ Architecture

w B3 MCU Assembler

@ General
@ Architecture & Headers

wo BBy MCU Linker

(% General

@ Libraries

# Miscellaneous

(% Shared Library Settings

Build Artifact Binary Parsers €3 Error Parsers

Manage linker script

Enable automatic placement of Flash Configuration field in image

[Link application to RAM
Stack offset
Library

[]Enable printf float
[_]Enable scanf float

Heap and Stack placement

.
]

MewlibMano (nohost)

MEBAFMT Mool 2_Project_Demo_Debug.ld

MCUXpresso Style

Fegicn Location
Heap Default Post Data
Stack Default End

(% Architecture

MewlibMano (nohost)

Size
Default
Default

(# Managed Linker Scrig
# Multicare

Redlib (none)
Redlib (nohost)
Redlib (nohost-nf)
Redlib (semihost)
Redlib (semihost-nf)
MewlibMano (none)
MewlibMano (semihost)
Mewlib (none)

Mewlib (nohost)
Mewlib (semihost)

Mo libraries
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MCUXPresso Supported Debug Probes

- LinkServer MCUXpresso Probes

- LPC-Link, LPC-Link2, including debug probes on
LPCXpresso V2/V3 boards

- CMSIS-DAP (including CMSIS-DAP on Kinetis FRDM and
TOWER boards)

- Segger (J-Link)
- Native and OEM J-Link for Kinetis and LPC
- OpenSDA Segger Firmware on FRDM/TOWER boards
- LPC-Link2 Segger Firmware on LPC-Link/LPC-Link2
- P&E (Multilink)
- Native Multilink for LPC and Kinetis
- OpenSDA P&E Firmware on FRDM/TOWER boards
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Automatic Probe Discovery and Configuration

- Discovery of attached supported probes

- Automatic creation of Debug Launch
Configurations

- Setting to locate SEGGER GDB

Preferences

type filter text

General

C/C++

Help

Install/Update

v MCUXpresso IDE

Debug Options (Adw
Debug Options (Mis
Debug Probe Discov
Default Tool settings
General
J-Link Options
LinkServer Options
LPC-Link Options
LPC-Link2 SWO Trac
MECU settings
Paths and Directorie
Cuuickstart Panel
SDK Options

J-Link Options

: Probes discovered

Connect to target: MK&4FN1MOooc12
3 probes found. Select the probe to use:

SEGGER J-Link probe preferences

ILink Server executable

C\Program Files (x88)4SEGGERVLink_V&12)\JLinkGDBServerCL.exe

[JEnable discovering of SEGGER J-Link IP probes
[~ Enable SEGGER J-Link user actions

Restore Defaults

Browse...

Apply

Cancel

Available attached probes

Mame Serial number/ID - Type Manu... |DE Debug Mode

. LPC-LINKZ CMSIS-DAP V5.1 JODARIKY LinkSer. MNXP Ser Mon-Stop
E USET - Multilink Universal Ri  PEM3C5FAS USET P&E Miv  All-Stop
B J-Link OpenSDA 621000000 UsE SEGGER All-Stop

Supported Probes (tick/untick to enable/disable)

MCUXpresso IDE LinkServer (inc, CM35I5-DAR) probes

P&E Micro probes

SEGGER J-Link probes

Probe search options

Search again
Remember my selection (for this Launch configuration)

® 0K Cancel
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Multicore support

One application project per CPU

Links Master (M4) project to Slave (MO) project(s)
- Master pulls in binary from Slave(s) to create single image to download

Parallel debugging of all projects

- Start Master debug
connection first,
then attach to
Slave(s)

mid=slave.axf: Thread [1]

Mame

ool r':l

Multiple instances it
of views i

Can pause / start .
CPUs in parallel
(IDE not iIn HW)

1117 Registers <1> 33
mdmaster.axf: Thread [1]

Mame

a M4 LPC541021512 (cort
4747 0
afat 1
afad r2

1t 63

4 M4 LPC54102J512-MO (
1010

1l Registers 53

Value

0202010188
000000004
0202010000
OxEQOOEDDS
0202010004

P e o e B T W]

Value

002010119
00000004 D
02 CDC4004 D
0240000300

Mo details to display for the current selection.

t = |

= B8 %5 Debug 3
= E | L=*~_: = F mdmaster Debug [C/C++ (MXP Semiconductors) MCL
a 2 mdmaster.axf
-~ - -‘fﬁ-" Thread [1] <main=> (Suspended : Step)
mOslave.axf regis = i = main() at mdmaster.c:35 0x35a
po gdb
a midslave Debug [C/C++ (MNXP Semiconductors) MCU £
a 12 mislave.axt
- ﬁj“i" Thread [1] <main> (Suspended : Breakpoint])
= main(} at mislave.c:35 0:x201016¢
gl gdb

Description

3
g mdmaster.c =3
defined (_ MULTICORE_MASTER_SLAVE_ MASL

=j ~ = O boot _multicore_slawve();
#endif
Description il . insert code here
mdmaster.axf rec
LS Force the counter to be placed intc
volatile static imt i = @ 3
A4 Enter an infinite loop, just incren
while(1) {
= i++ ;
r ¥
D= T T =) .
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Live View (NXP LinkServer and P&E)

- Ability to watch variables/expressions while target is running

- Update can be paused/suspended o= ol erables 3 | & 3% [l 100
. Variahle Type
. LinkServer uses GDB Non-Stop mode - nfSampes o
()= zensoryalue long
X

@ Real Time Expressions &2
Connect to target: MK64FN1M0x0om12

Expression Type
1 probke found, Select the probe to use:
)= sensorValue int
()= nofSamples int
Available attached probes &n Add new expression
Marme Serial number/IDD - Type Manu... [DE Debug Mode <

. LPC-LINKZ CMSI5-DAP V5.1 JQD4FKY LinkSer, MNXP Ser Mon-Stop v
All-Stop |

PUBLIC
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Peripherals+ View

- Peripherals view
based on extended
Memory view

- Register view
extended to
highlight changes
and show additional
pseudo registers
(including VectPC
when exception
occurs or cycle

[ Memory 52

Monitors

2, Peripherals+ i3

Peripheral
%, FTmMo
0%, FTM1
O, FTm2
0%, FTM3
%, GPIOA
0%, GPICE
=, GRIOC
0%, GPIOD
%, GPICE
O%, 12co
O%, 12C1
O% 12z
O%, 1250
0%, Lwwy
0%, LPTMRO
0%, MCa
%, MM
ME MvIe

Address

Fo AP AT
(e 0038000

any

OxcA0039000
(e 0033000
(40003000
(el OOFFO00
OnedDOFF040
Ox400FF080
OnedDOFFOCO
el DOFF100
0066000
O 006 7000
O 006000
(e 002000
e 007 000
(A 0040000
Oned 0064000
Once00B0000

MheelWWe 100

MESAFNTMoec12 Peripheral:

GPIOC [Teed00F1020]

General Purpose Input/Output

= 100 1o :
g v | |

= K % GPIOD: CuedD0FFOcD [MEESF 23
& GPIOC [MKB4FMNIMOood | Register

@ GPIOD [MKBAFNTMOooc | E‘. GPIOD

Cou nter) @ 1200 [MEBSFMNTMIsoac12

+ _|L=<j s = = H | iili Registers I 1 —||_=‘_,’ = ¥ = 0
Description A Mame Value Description
FlexTirner Module v B MES4FNTMODo0c12 MKB4FN1MOx
FlexTimer Module et D CoaDO000007
FlexTimer Madule Bt Cre00000000
FlexTimer Madule 2 OoeDOD0OEABD
General Purpose Inpu... oo 2 OxD0004ADEBC
General Purpose Inpu... ol OB SASASAS
General Purpose Inpu.. oo g OxA5A5A5A5
General Purpose Inpu... e OxcASASASAS
General Purpose Inpu.. o g Ox20002AB8
Inter-Integrated Circuit 1010 g IxASASASAS
Inter-Integrated C?rcu?t 1 g OxASASASAS
Int-‘:r—lntegratecl‘Orcult 11 0 IRASASASAS
LT;:';;Z”E”S akit’: 3 e OXASASASAS

. 1 r12 CeASASASAS
Low Power Timer e
Multipurpose Clock .. :::: P ?XE?E’GE?BAI
Core Platform Miscel... gt Ir x000129C1
Mecterd Wertnred Inter N it pc 000012990
141 psr OB 1000000
1A flags Mzcwy
111 epsr none
HE <‘="=1>| B - = = H A ipsr 0 (Base)
2l: o W msp (x2002FFED
g Mew Renderings... 11 control Coc00000002
i1 cycle 7613A23
Address Value 0 cycledelta  OXODETGFTB
e DOFFOCO i1 wectpe n/a
0ed00FF0C0  Ox i faults n/a
OxdgoffoeA I [uiteaniys ] | besepri 000000000
CeedDOFFOCB <writeonly= 'I' primask RSttt ~
A fanltrmacl (Al W W W W W W0
[31:0] =writecnly> >
e DOFFDCC =writeonly> | cycle ”
(oA DOFFOAD (el XEEXB?GHEB
e AO0F O O cimal:123812387 y

tal :ART7IAZ3I5A4T
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Instruction Trace (NXP LinkServer)

Requires MCU to provide internal RAM trace buffer (MTB or ETB)
Buffer can be downloaded when MCU hits breakpoint

L€ main.c 2 mth.c main() at C s = 38 Disassembly &3 = O
o Enter location here - £ faEy -<}=’ -= Cfef ™
GPIOSetBitValue( @, 17, @ ); & & [EE)
eaaaa4a5: 17 mowvs r3, #2586 3 Bxfa -~
it mrt counter > 1886) && (mrt countd eeeabaas: 17 1sls r3, r3, #2
eaaaadaa: 17 cmp r2, r3
GPIOSetBitvalus( @, 17, 1 ); eseeelac: 17 bls.n Bx426 <main+294> il
3 . * . eeeealae: 15 ldr r3, [pc, #56] ;3 (@x448 <main+328>) i
pEeea418: 15 1ldr r2, [r3, #8] 3
else if ( mrt_counter > 1288 ) egaead412: 15 Mo s r3, #1568 3 Bx96 —
I - egaead4ld4: 15 1=1= r3, r3, #3
e eaaea416: 15 cmp r2, r3
1 - * eaagadls: 1S bhi.n Bx426 <main+294>
l1aa GPIOSetBitValuel! &, 17 1 H
¥ = Fl > ¥
i eaae6841a: 14 mowvs ré, #8
E eg@aead4lc: 14 mow s rl, #17
— eaa8841e: 14 mows r2, #1
e ARARRALIA: 14 h1 AwvAdc <GPTOSetRitWaluess S
Pl 0 | b 4| (I} ] [}
Console [2: Problemns Memoi () Profile+ &9 Data Watc... (L) Int Statist... Int Trace+ Host Strin... Instructic... &2  |5g Instructio... = B
Ty
@ |[EEE O i e~
Inst Mo PC Disassembly Info function filenarme line no En
2344 000000408 Isls r3, r3, #2 main fsre/main.c a5
2345 0:00000404a cmp r2, r3 main fere/main.c 98
0:0000040c bls.n D426 = main fsre/main.c
00000410 Idr r2, [r3, #0] main Wsro/main.c
2349 000000412 mows r3, #150 .. main LSEredmain.c 98
2350 000000414 Isls 3, 13, #3 main LSEredmain.c 98
2351 0x00000415 cmp r2, r3 main Sfsro/main.c a5 3
2352 000000418 bhi.n 0x426 <. main Lfsro/main.c 95 ™
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Timer 1 clock

Mr.

SWO Trace (NXP LinkServer)

m SWO ITM Console 23

Blinky example using timer 11
= 72000000 Hz

-

=5

i .

W SWO Data i

O W 1] Udh o 3 g (e &

Enable Trace Value Format Type Access Item Value Time Access  Repeats
Timer 1 tick rate = 10 Hz [V] count_ctd | 0x00000130 0x%08x Value Read count_ct0 0x00000130 1.241m w 0
Enter your family name: LPCXpresso [¥] count_ct1 0x000002%d Ox 9608 Value Reacl count_et0 0x0000012f 1.241m R 0
. ] count_stick 0x000076¢h 0xM08% Value Read count_ctl 0x0000025¢ 1.240m w 0
Enter your age 3 7 count_ctl 0x0000025¢ 1.240m R 0
LPCXpresso , 7 years old. count_ctl 0x0000025¢ 1.232m w 0
Enter a hexadecimal number: | count_ctl 0x0000025h 1.232m R 0
count_ct0 05000001 2¢ 1.224m w 0
count ct0 0x000001 20 1.224m R (4]
Note: this functionality 15 a Technology Preview
SWO Int Trace © O =~ »
mS'WOIntTable =2 O = Eﬁ B = B e WO Int 1 e es
TIMERO_IRQHandler: - | ORS09Te - 133684097171327 565~ 3050
Index D Event Handler Time Ticks = ) B (28] s '““'"I{mwu,_monwg,,l,q)
3098 35 EXIT 2C1_IRQHand... 16.048s 3273746073 (3 RO NG tandier(35] |
3097 35 EMTRY 2C1_IRQHand... 16.048s 3273745862 TINERS_ RO Hamdive J i'i ; § l :l
3096 o RETURM 16.048s+3.204us 3273740833 (i) [ h l" I
3095 -3 OVERFLOW SWO Overflow  16.048s5x3.294us 3273740833 Iy | r
3094 0 RETURM 16.048s+3.204us 3273740833 TIMER|_IRQHandle {
3093 15 EXIT SysTick_Handler 16.048s 3273740833 = |
. SxaTeck_Handder{15], { I 1 [
-t o WA T Rt S o ) ) Qi )
3091 31 EXIT TIMER3_IRQH... 16.048s 3273740810 Atan [ULY 3-4) AL S M. ' | gmn i 4 . o
2090 1 EMTRY TIMERZ_IRQH... 16.034s 3270940679 =2 wWel3s 200w 400w GO0 00 1.00¢ 1.20s 1 408
rofile [=] Ee =
SWO Profile E3 O = (] #H © B
Function Cumulative sarmples Cumulative samples %5 Current samples 3% Cowverage % First  Last  Since Awg Between  Cowverage bitrmap i
[ Board_LED_Toggle 82 0.0%% 0.055 2= 210... 25... 8.125s 303.719ms 00000000011110... |
Chip_GPIO_SetPinToggle 25 0.0% 0.0% .2.5% 12.... 16... 147... 154913ms 00100000000000...
Chip_TIMER_ClearbfMatch 4 0.0% 0.0% IU.U% 1.5... 32... 529... 7.791= Q0000000000000...
CT32B0_IRQHandler 0.0%% 0.0%% ll.S'}E 17... 25... 7438z 4128s 00101100000000...
Chip_TIMER_MatchPending 17 0.0% 0.0% |3.85"E- 20.. 24.. B8549s 1.330s QO000000100000...
updateC 499256 30.8% 30.8% B 0. 323... 348... 66.579%us 11111111113111...
SysTick_Handler 100 0.0% 0.0% B 280.. 33... 158... 328.010ms 00000101101000
updateB 906882 61.4% 61.4% B 1s4.. 23... 0.00.. 33344us 11111111111311.., i
Mote: this functionality is a Technology Preview " D . -
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FreeRTOS with MCUXPresso Software and Tools

k.4 SDK Import Wizard

- MCUXpresso SDK includes FreeRTOS
and Demo Applications

- Create new projects or import example
projects

WQ. B MG M.. g B.. ( = g

. MCUXpresso IDE (Pro Edition)
|_IgE

« Start here

. Mew project...
. Import SDK example(s)...

® Import project(s) from file system...

< >

€3 Please select one or more examples to import ‘ k

. Import projects

Project name prefic: | ¢ eae

Use default location

Location: | Chtmpiwsp_meouwxfrdmbgdf

Project Type

C Project C++ Project

Examples

=l Project name suffix:

C Static Library C++ Static Library

Project 0

Enabl
Copy

|t'-;pet0 filter

Mame

> [ = cmsis_driver_examples

O £ demo_apps

= driver_exam

O
O
O

ples

emwin_examples
mmecau_examples

0 - .

=1

o

os_exampl

U1

= freertos_
- freertos
= freertos_
- freertos
- freertos
- freertos
= freertos_
- freertos
- freertos
- freertos

o

= freertos_

visualization
_event

_hello
_i2c
_mutex

_sem
_sem_static
_swtimer
= freertos_tickless

(=1

dspi

generic

fuELE

uart

< Back Mext = Finish

Cancel

PUBLIC
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FreeRTOS Thread Aware Debugging

- Part of MCUXpresso IDE

- Show and debug FreeRTOS Tasks/Threads e » =g

. . . v E MEKEAFMT I 2_Project_Demo JLink Debug [GDE Segger Interface Debugging]
- LinkServer (LPC-Link, LPC-Link2, CMSIS-DAP) v & MKS4FNTMOocc12_Project Demo.axt
o Thread #3 536882184 (Shell: Running [P: 1]} (Suspended : Signal : SIGTRAP: Trace/breakpoint trap)
1 L ) o Thread £4 5388875912 (IDLE [P: O} (Suspended : Cantainer)
- Uses freertos_taSkS_C_add Itlons . h w f# Thread £5 5356883896 (Main [P: 0) (Suspended : Cantainer)
MainTask() at Application.c:257 (x50
el
read #5 536872072 (TzCtrl [P: 1]) (Suspended : Container)
wPortYieldFromISR) at port.c:947 (x12548

- Uses GDB ‘all-stop mode’
- See ‘FreeRTOS Thread Aware Setup.pdf’ TaskDelay() at tasks.c1'372 019802
TzCtrl() at trcKernelPort.c:360 Txlb382
¢ P&E (MUItIIInk1 OpenSDA) v o ﬁri:fl #7 536888824 (Trr Sve [P 2]) (Suspended : Container)

vPortYieldFromlISR{) at port.c:947 0x12548

v o

s mim

preProcessTimerOrBlockTask) at timers.c:618 Cxlads)
preTirnerTask) at timers.c:356 fxlacet

- automatically supported/enabled
* Segger (J'L'ﬂk, OpenSDA) - arnw-l‘uD:l:(E:-Eﬁbi-gclh[?.12.3.23151234}

- Uses GDB server option:
-rtos GDBServer/RTOSPIlugin_FreeRTOS
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NXP FreeRTOS Debug Views

- MCUXpresso IDE with FreeRTOS tasks, queues, timers and heap views

FreeRTOS | Window Help
Bl  Task List

Bl Queue List

Bl  Timer List

Bl Heap Usage

03 MNXP Community

@

About FreeRTOS TAD

#- Task List (FreeRTOS) 23

TCE=  Task Mame Task Handle
1 TzCtrl (e 0001 b8
2 MidiPlay (o2 0002300
3 Shell Ohc2 0002 08
4 Main (o2 005288
Y | ree Hleue List (FreeRTOS] 52
i)

z Clueue Mame
w Trarid

Head:

Tail:

Read fraom:
& Address

# Heap Usage (FreeRTOS) 23

Type

Heap Base Heap End
2 Onc 200071 5ald Do 2000630
# - Details
1 Allocated
2 TzCtrl (Task Stack)
3 Allocated
4 TzCtrl (Task TCE)
5 Allocated
Task Siace FiG SLOLR wsayc LVEIL et
[0 Blocked 1(1) 120B / 1.55 kB
[ Blocked 11 128B / 1.55 kB
B= Running 1(1) 3688/ 214 kB
@3 Ready 0@ |  36B/351kB
Address Length  ltemn Size FTx.. FRx..
One20003b28 010 Te10 (16 BY 1] 1
20003678 # Timer List (FreeRTOS) 52

One20003c18
(nc20003b78

Cueue Data [DEC]

Heap Usage
12.96 kB / 19.53 kB

Block Start

(20001 530

(ne200015b0

(h20001 b el

(20001 bfa

(2000158
PUIne

Free Space
33.64% (6.57 kE)

Block End

(20001 be?
(e 20001 bf7

(ne200071c57

s

] Timer Mame

(o) timerd
Clueue Data [

Ao e
(Ohal) (10.0%5)

(T o R A N T
Onc (0055

Py 0 Ty
uoil UL -"DJ

mw|E@©= 8
Queue Type A
TOueue
Period [ti... Autorelo..  Timer Mumber
10 Yes Qo)

m|E® = 0

Heap Usage Graph

Size

10 (16 B)
(w638 (1.55 kB)
O10 (16 B)

060 (96 B)

(60 (96 B)

Callback function

B6.36% Used

m|E® = 8

vTimerCallback (Oxl0000fEd)
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Summary

- MCUXpresso is a full featured, state-of-the-art Eclipse based IDE

for LPC and Kinetis Microcontrollers NCARIpresa Softwas sha Tosle

- Free of charge, unlimited code size, easy-to-use

- Easy to use SDK with project generation and example cloning a ‘
wizard _

- GNU/GCC build system with Managed Linker Scripts | ox]

- LinkServer/CMSIS-DAP, P&E (Multilink) and Segger (J-Link) @

debug probe support
- FreeRTOS Kernel and Thread aware debugging
- LinkServer with SWO, ETM/ETB Trace and Power Measurement

- Advanced debugging features (watch variables, peripherals,
semihosting, trace and profiling)

- Pro Edition with 1 Year of Email/Ticket support plus unlocked
advanced trace features
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FreeRTOS and Tools

- http://www.freertos.org

- Maintained by Real Time Engineers Ltd., London

- Open Source, free-of-charge, royalty free

- >35 architectures, >154,000 downloads in 2016

- Portable, simple to learn and use

- Ecosystem
-OpenRTOS/SafeRTOS: commercial supported versions
-SEGGER SystemView: System Visibility with Segger RTT
- PERCEPIO Tracalizer: Powerful Analysis Views
-NXP MCUXpresso SDK with FreeRTOS
-NXP MCUXpresso IDE with advanced FreeRTOS views

PUBLIC
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FreeRTOS Application Optimization Approach

. Static

-FreeRTOS Configuration
= Only enable what is necessary
- Compiler/Linker
= Enable higher level of optimizations (-O3, -flto)
= Use optimized libraries (no semihosting/no-host, RedLib, newlib-nano)
- Dynamic
-FreeRTOS Runtime Statistics
- Segger SystemViewer
- Percepio Tracealyzer
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FreeRTOS Configuration File
- FreeRTOSConfig.h

o Header flle COangUI’Ing the RTOS W [f_"q';EHI;rﬂ&:;;fns_ﬂamples_vi5uaIizatin:un_freertn:us_segger_s}fs*.fiew
- Features it Includes
] ] = CMSIS
- API functionality g board
drivers
- Diagnostics (2 freertos
. 2 segger_sysview
- Performance analysis v
. . . h| FreeRTOSConfig.h
- Hardware configuration and interrupts :
2 startup
2 utilities
- Recommendation S

- Only enable what is needed!
- Requires knowledge of application and RTOS functionality

Examples in following slides....
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Tick Rate

#define configTICK RATE_HZ ((TickType_t)1000)

- Typical tick rates of 100 Hz, 50 Hz or 1 kHz
- All RTOS timing depends on it

- Too high: higher interrupt load

- Too low: bigger timing granularity

- Recommendation
-Tick rate as low as possible
- Impact: System interrupt load

PUBLIC
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Tickless IDLE Mode

#define configUSE_TICKLESS IDLE %)

- SysTick wakes up CPU from low power mode (timing, preemption)
- Extends interrupt periods to reduce interrupts for low-power applications

- Recommendation

- Enable for low power applications
- Impact: reduced power consumption, time slippage
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Task Stack Size

#define configMINIMAL STACK SIZE ((unsigned short)99)
#tdefine configTIMER_TASK_STACK DEPTH (configMINIMAL_STACK SIZE * 2)

- Stack units on ARM: 32bits!
-Used by IDLE task, dedicated macro for timer task
- Often used for task stacks

- Recommendation
-Use configMINIMAL STACK SIZE for IDLE task only

- Timer Task: use dedicated size o5 Task List (FreeRTOS) 33

-Value as small as possible (use Stack Usage) D7 oo daeass s |o EEETEETE|
2 IDLE Ooc2 D000 e n Ready 0 (0) P s 0B/284B

- Impact: reduced RAM and Heap S Tmrsve G200 ORedy 20 & 08/64E
4 second_task Onc 20001 440 B+ Running 3(3) A, BB/ 280B
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Application Hooks

#define configUSE_IDLE_HOOK 1
#define configUSE_TICK HOOK 1
#tdefine configUSE_DAEMON_TASK_ STARTUP_HOOK 1

- Application hooks for IDLE, tick interrupt or timer daemon startup

- Recommendation
-Use IDLE hook to enter low power mode
- Use tick hook instead of periodic timer interrupt
- Disable Daemon hook if not used
- Impact: reduced code size, reduced hardware timer usage
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Error Hooks

#define configCHECK_FOR_STACK_ OVERFLOW 1
#define configUSE_MALLOC_FAILED HOOK 1
- Trap errors stack overflows
- disabled (0), Method1 (1) and Method?2 (2)
- Trap for ‘out of heap’
#- Task List (FreeRTOS) 23
- Recommendation % TTDLE“ 1;
- Turn on during development 4 |secondtask | GAN0IAAD
- Disable for ‘release’ version
- Impact: reduced code size, improved context switch time

Task State

PUBLIC
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Assertions

#define configASSERT(x) if((x) == @) \
{taskDISABLE_INTERRUPTS(); for (;;);}

- Trap errors during development

- Recommendation
- Turn on during development
- Disable for ‘release’ version (define as ‘empty’)
- Impact: reduced code size
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Maximum Task Priorities

#define configMAX PRIORITIES

- Task priorities from O up to N-1

Kernel maintains a list for each priority

Recommendation

- As small as possible

-No gaps in task priorities

- Share priorities

- Impact: reduced RAM size

# Task List (FreeRTOS) 23

TCE=  Task Mame

2

1

IDLE

Trnr Sve
second_task
first_taszk

Task Handle

(ne2 0000

o
(o
(o

e
0001250
0001440

000010

Task State
2 Ready
2 Ready
B+ Running
[l Blacked

Prior...
212)

ala)
4i4)

Stack Usage Event Ohject
T 0B/284B
[ OB/ed4B
[, 36B/260B

T, 0B/ 2286
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Task Name Length

#define configMAX TASK NAME_LEN 20

- Used as name for tasks at creation time
- Name stored in task descriptor

- Recommendation
- As small as possible, or 1 to disable

- Impact: reduced RAM size
Limited or no task name in Task List

# Task List (FreeRTOS) 52 mwlE®-=a
TCEBZ | Task Mame Task Handle Task State F'rigr... Stack Usage Event Object Runtime

2 | Unknown Orc20000d D (1) Ready o & 0B/284B Ay

3 | Unknown 020001230 (L) Ready 2020 & 0B/044B &

1 | Unknown (x20000c10 IEETS YO 220B/228B | by

- Unknown (20001410 = Running 303 i 24B /2608 &
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Queue Registry

#define configQUEUE_REGISTRY_SIZE 8

- Registry to store names for queues, semaphore and mutex

- Recommendation

- As small as possible, or O to disable
- Impact: reduced RAM size, reduced code size, no names for queues/semaphore/mutex

# Queue List (FreeRTOS) 52 m|E® = o
# Clueue Mame Address Length  Item Size FTe.. FRx.. CQueueType

1 GI2C1T_Mutex (2001142 01 Empty 0 0 Recursive Mutex

2 ApphsgQueus Oee200119a8 010 Oxc (12 B) 0 0 Clueue
F Address Clueue Data [DEC] Cueue Data [HEX] Clueue Data [BIM] Clueue Data [A5CI]
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RTOS Timers

#define configUSE_TIMERS 1
#define configTIMER_TASK PRIORITY 2
#define configTIMER_QUEUE_LENGTH 10

#define configTIMER_TASK_STACK DEPTH (configMINIMAL_STACK SIZE * 2)

- Software timer, implemented with Daemon task and message gueue

- Recommendation
-Disable if not used, or use values as small as possible
-Use FreeRTOS timers for low power applications instead of HW timers
- Impact: reduced RAM size, reduced code size

# Queue List (FreeRTOS) 52 o E @ = 8

Address Clueue Data [DEC] Cueue Data [HEX] Clueue Data [BIM] Clueue Data [ASCI] 40 \



Heap Scheme

#define configFRTOS_MEMORY_SCHEME il

- 0O: allocate only, 1: no block merge, 3: malloc()/free(), 4. merges blocks, 5: multiple
memory areas

- Recommendation
-Use scheme 0, 3 if middleware uses malloc()/free(), otherwise 4

- Use static allocation (configSUPPORT_STATIC _ALLOCATION 1) with no dynamic
allocation (configSUPPORT_DYNAMIC_ALLOCATION 0)

- Impact: reduced RAM size, reduced code size

# Heap Usage (FreeRTOS) 23 Lt | L|::.I @ = O
Type Heap Base Heap End Heap Usage Free Space Heap Usage Graph
4 (20000293 020003293 254 kB /10 kB 74.61% (7.46 kB) 25.39% Used
Details Block Start Block End Size &
2 first_taszk (Tazk Stack) Do 20000aal Qo 20000b 83 Twed (228 B)

v A\ ¥ 4
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Heap Size

#define configSUPPORT_STATIC ALLOCATION %)
#define configSUPPORT DYNAMIC ALLOCATION 1
#define configTOTAL_ HEAP_SIZE ((size_t)(10 * 1024))

- Dynamic memory for task stack, queues, semaphore, ...

- Recommendation

- As small as possible, static allocation (configSUPPORT_STATIC _ALLOCATION 1) with
no dynamic allocation (configSUPPORT_DYNAMIC ALLOCATION 0)

- Impact: reduced RAM size, reduced code size

# Heap Usage (FreeRTOS) 23 Lt | l.|::.| @ = O
Type Heap Base Heap End Heap Usage Free Space Heap Usage Graph
4 (20000293 020003293 254 kB /10 kB 74.61% (7.46 kB) 25.39% Used
Details Block Start Block End Size &
2 first_taszk (Tazk Stack) Do 20000aal Qo 20000b 83 Twed (228 B)

v
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Runtime Statistics

#tdefine configGENERATE_RUN_TIME_STATS 0
#define configUSE_TRACE_FACILITY
#define configUSE_STATS FORMATTING_FUNCTIONS (%

. Collects runtime statistics

=

- Recommendation
- Turn off for release
- Impact: reduced RAM size, reduced code size, improved performance, no statistics

w Task List (FreeRTOS) 53 m|E® = 8
TCBE  Task Mame Task Handle Task State F'rigr... Stack Usage Ewvent Object Runtime
1 Shell 020011490 Ul Blocked 1(1) 172 B/ 4.88 kB O (00058)
3 App 0x200139c0 B Running 1(1) 1.79kB / 7.8 kB 0x1190 (100.0%)
2 Accel 20011940 I Ready 101 372B/992E One) (0005
4 IDLE (20071 3bcd I Ready 0 (0) 36B/392B
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Idle Yielding

#define configIDLE_SHOULD YIELD 1
- In preemptive mode allows IDLE task to give back time to tasks

- Recommendation
- Enable IDLE yielding
- Impact: improved application performance
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Cortex-M Interrupts

#define configLIBRARY_MAX_SYSCALL_INTERRUPT_PRIORITY 2

- Cortex-MO+: Scheduler masks all interrupts; Cortex-M4(F): only SYSCALL and
below (less urgent)

« Recommendation

- Put interrupts which do not use RTOS API above SYSCALL level
- Impact: improved application performance, less interrupt latency

> o
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Cortex-M Interrupts

#define configUSE_PORT_OPTIMISED TASK SELECTION 1
- Optimized task selection using bit instructions
- Supports up to 32bit task priorities

- Recommendation
- Enable for Cortex-M4/M7
- Impact: improved application performance (~1%)
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FreeRTOS Trace Hooks

#ifndef traceTASK SWITCHED OUT
/* Called before a task has been selected to run. pxCurrentTCB holds a pointer

to the task control block of the task being switched out. */
#define traceTASK_SWITCHED_ OUT()
#endif

- Instruments Kernel with additional trace hooks

- Macros provided by user or trace library
- Percepio Tracalyzer
- Segger SystemView

- Recommendation
- Disable for release version, use for application tuning and debugging

- Impact: improved application performance
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Segger SystemView

Free-of-Charge, requires Segger debug interface

Uses Segger RTT (Real Time Transfer)

Realtime data recording and time measurement
Continuous, Single-Shot and Post-Mortem recording
Uses Cortex M4 Cycle count register, SysTick on MO+
http://mcuoneclipse.com/2015/11/16/segger-systemview

| Y STOEN Symsaaiiement V2 34 IRDWEKIZP PrawT10%] b Camer WP

T

T Vew G Toge  Rel  Wadew ey

« EGRET S

L

1

|

e 1
[ \ | ; | \ H i
| G - ~ .

e e v B - S— wrreae
D sowdin B 0 = .
HE Tl @@ - »
NS wbdens = 0 0 :

T T » -

L B 28 0 - 2

N & o *
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Segger SystemView

. https://lwww.seqager.com/j IN———
D - | }/SEGGER The Embedded Experts

link-software.html
- https://www.segger.com/ |EEs

RTOS and Middleware SystemVieW

systemview.html

General Info

+ Maximum system insight

-Link SW0O Vi
I-Link SWO + Cycle-accurate profiling

J-Scope

+ No additional hardware required

tinuous Recording
ot Recording
Post-Morterm Mode
J-Flash
1-Flash 5PL

SEGGER SystemView

Real-time analysis and visualization

SEGGER SystemView is a real-time recording and visualization tool that exposes
the true runtime behavior of an application, going far deeper than the insight
provided by debuggers. This is particularly effective when developing and working
with complex systems comprising multiple threads and interrupts: SystemView can
ensure a system performs as designed, can track down inefficiencies, and show
unintended interactions and resource conflicts.

Features

Minimal intrusive.

Free tool. No license costs, no hidden fees.

RTOS task, resource, and API tracing.

Interrupt tracing for bare metal systems without an RTOS.

Continuous real-time recording and live analysis with J-Link and SEGGER RTT
technology.

Live analysis of captured data -- view responses to stimuli in real time without
stopping the target!

emb0OS, embOS/IP, and FreeRTOS API call tracing as standard.

Can be adapted to other RTOS using a fully documented API.

Works on any CPU.
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https://www.segger.com/systemview.html

SEGGER SystemView

- Detailed Application plus RTOS trace
- Understand and Optimize!

Mame Type Stack Information Run Count  Frequency Last Run Time Min Bun Time Max Run Time  Total Run Time  Run Timefs Min Run Time/s Max Run Time/s
SysTick # =15 6633 1001 Hz 00116 ms 0.0105 ms (£260) 0.0865 ms (£19285) 94,5570 ms 139906 ms 1.40% 139633 ms 1.40% 14,5148 ms  1.45%
Scheduler & 4624 688 Hz 0.0165ms  0.0064 ms (£390.., 0.1662 ms (#13358) 64,5438 ms 9.4306 ms 0.94% 0.0ms 0.00% 10,1581 ms  1.02%
App Bt @ T1 @ Ol fffGcd® 669 100 Hz 00377 ms  0.0306 ms (2721... 0.1952 ms (17751) 248410 ms 38672 ms 037% 38205 ms 0.368% 38436 ms 0.38%
Shell = il 103 @ O 1FFFSF40 683 103 Hz 00404 ms  0.0057 ms (£277... 0.3432 ms (£13335) 28,1264 ms 40968 ms 0.41% 40166 ms 0.40% 45802 ms 0.46%
Refl &= oao T4 @ Ox1fffad58 1343 199 Hz 1.870ms  0.006 ms (£1319... 1.880 ms (#13417) 1141.2270ms 1709532 ... 17.10% 169.0978 ms 16.91% 1710407 ms 17.10%
Idle (0] 6352 958 Hz 08885 ms  0.0032 ms (2136, 0,9925 ms (£13408) 33332962 ms  THR.8834 ., T9.B9% 0.0ms 0.00% T798.8884 ms T9.89%
03.991 552 025 +5 ms +10 ms +15ms 4 Timestamp Context Ewvent Detail ™
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' L L1 1cau2 03.990 013 &00 SysTick ¥y ISR Exit Return
Unified I || 15343 03.990 030 133 Shell b Task Run  Rums £
& SysTick §| 15944 03.990 053 733 Shell S xQueusGene.. xQueus
4 ¢ Scheduler [ | 15945 03.990 062 567 Shell f~ vTaskDelay =xTicks
= app ] 15946 03,990 070 533 Shell Il Task Block Shell,
= shell [ 15947 03.990 082 000 Scheduler M System Idle Idle £
15350 03.991 013 400 SysTick %y ISR Exit Return

< > | 15951 03.991 030 133
15352 03,821 05% 733

irp P Task Bun Buns £
Lpp Jx  wTaskDelay xTicks
App Il Task Block App, W
Scheduler M System Idle Idle £
SysTick ISR Enter Buns £
SysTick % ISR Exit  Return

15953 03.951 0&7 2&7

SysTick - 15354 03.931 079 333
Scheduler B 15955  03.991 993 200

153548 03.952 004 487
App

= ref 15348 03.930 393 200 SysTick % ISR Enter FRuns £
™ Ide 15949 03.991 001 733 SysTick  IP Task Ready Zpp, r

15957 03.992 993 200 SysTick I5SE Enter Runs L
Shell 15958 03.993 004 &&7 SysTick ’g ISR Exit Return
Ref 1 15959 03,993 993 200 SysTick "” ISR Enter Runs £
15980 03.994 004 &&7 SysTick w 15E Exit Return ¥
Idle H ! < >
| | | | |
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User SystemViewer Events

03.991 552 025
SEGGER_SYSVIEW_RecordEnterISR(); e TR
¢ e £ SysTick
SEGGER_SYSVI EW_RECOI“d EXitISR( ); 4 2 Scheduler
e 0
g . . . . E=d shel
- Ability to instrument application and interrupts .
- Log messages and event markers O i
. Recommendation @ B
. 13.258% 011 . Scheduler [:] EEYDBNC
- Use for measurement and debugging 15.263 057 @ Scheauter (@) xEvDEC
20,389 032 g_lpp S KEYDENC
0. ] cheduler EEYDBNC
- Turn Oﬂ: for release zrii ri} ] gziejuier i xEvDBNC
- Impact: improved application < >
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Percepio Tracealizer

- Percepio (http://www.percepio.com)
- Free/Professional (Paid) edition

- Hosts: Windows, Linux

- Over 20 graphical views

- Tasks, System Calls and User Events
- CPU Load

- Timing Variations

- Communication Flow

- Kernel Object History

- User Events, Signal Plots

- Eclipse launcher plugin

H FreeRTOS+Trace Professional Edition - C:\tmp\myTrace.dump
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Actor Information

- Tagk Slave

B Instance: 1/1

- Triggered by: Master

- Triggers: None

- Execution Time: 1.529 (ms.us)
- Response Time: 1.525 {ms us)
[H- Fragmentation: 1

--CPU Usage: 1.26 %

- Priorty: 1

(- Performs 2 event(s)

Previous Instance ‘ Next Instance ‘

View size [121.299  (ms.us)
[# Grid [10.000 (msus) W Auto

Zoom In ‘ ‘
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Visibility Filter

Bl [¥] Actor Instances: 18 of 18
Bl [v] Task: 18 of 18

Bl [¥] Kemel Objects Uses: 12.of 12
B[] Mutex: 6 of 6
[ [w] Queue: 3of 3
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http://www.percepio.com/

FreeRTOS+Trace Tracealizer from Percepio

- Tracealyzer for FreeRTOS: http://percepio.com/download/
- Free version (task scheduling only)
- 30 day evaluation (Professional Edition) license

percepio

SENSING SOFTWARE

Download Tracealyzer and get started within a minute!

Tracealyzer is provided in a single installer for demo, evaluation and commercial use. The evaluation mode is enabled by registering in the application and
allows for 10 days evaluation usage. If you need more time, you may request an extension. There is also a demo mode that allows you to start exploring the

visualization right away, using an example trace. If using Linux, download the .tgz archive, extract and run the application using Mono

Windows installer (.exe) Other 0S (.tgz)

Tracealyzer for FreeRTOS
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Tracalyzer Views

- Memory Heap Utilization (memory leaks)
- Communication Flow (usage of queues)
- Timeouts

@& Tracealyzer for FreeRTOS - trace_2017-05-08_20.15.56.psf
¥ P
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Summary

- NXP FreeRTOS Enablement
- MCUXpresso IDE
- MCUXpresso SDK
- MCUXpresso Config Tools
- Optimizing FreeRTOS
- FreeRTOS Configuration
- Segger RTT and SystemView
- Percepio Tracealizer
- NXP Kernel and Thread Awareness

| IDE Il SDK Il CFG l
. J
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Additional Resources

NXO [

- MCUXpresso Software and Tools — www.nxp.com/mcuxpresso

MCUXpresso

Software and Tools

= MCUXpresso SDK — www.nxp.com/mcuxpresso/sdk
= MCUXpresso IDE — www.nxp.com/mcuxpresso/ide

COMMON TOOLKIT . i _ i
FOR THOUSANDS MCUXpresso Config Tools — www.nxp.com/mcuxpresso/config

OF KINETIS® & LPC _ .
MICROCONTROLLERS - Supported Devices Table (Community Doc)

« Communities

- MCUXpresso Software and Tools -
https://community.nXxp.com/community/mcuxpresso

= MCUXpresso SDK — _
https://community.nxp.com/community/mcuxpresso/mcuxpresso-sdk

= MCUXpresso IDE —
http://www.nxp.com/mcuxpresso/ide/forum

= MCUXpresso Config Tools — _ _
https://community.nxp.com/community/mcuxpresso/mcuxpresso-config
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