How to Switch C/C++ Library in MCUXpresso IDE

There are three C/C++ libraries supported in MCUXpresso IDE, Newlib,
NewlibNano, and Redlib. Newlib is a standard GNU C/C++ LIB, includes
comprehensive  functions. NewlibNano is optimized in size of Newlib. And
Redlib isn't a GUN C library, produce much smaller applications.

MCUXpresso SDK demos use Redlib by default , you can switch refer to your
requirements.

This document mainly includes two parts:

— . Different C/C++ libraries used in MCUXpresso IDE

— . Switch C Library in MCUXpresso IDE

— . Different C/C++ libraries used in MCUXpresso IDE

The three libraries Newlib, NewlibNano, and Redlib are all followed by a suffix,
semihost, nohost, none, semihost-mb, semihost-mb-nf, nohost-nf. Usually it
related to “Printf”, print to debugger console , UART or None. Libraries
combination with different suffix can be used in different application, balance
code size and function. The bellow graph generally shows the meaning
and application scenarios, about detail description , you can refer to the

document <MCUXpresso_IDE_User_Guide.pdf> .
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Newlib NewlibNano Redlib
Semihost Standard GNU C/C++ | A version of GUN Non-GNU ISO C90
library, support complete | C/C++ library standard C library,
C99 and C++; optimized for size. much smaller size.
Printf/scanf use the | Printf/scanf use the | Printf/scanf use the
debugger console window . | debugger console | debugger console
window . window ,
Semihost- NULL NULL Non-GNU ISO C90
mb standard C library,
much smaller size.
Printf/scanf use the
debugger console
window , enhanced
semihosting
performance.
Semihost- NULL NULL Non-GNU I1SO C90
mb-nf(no standard C library,
files) much smaller size.
Printf/scanf use the
debugger console
window , cannot
open and use files.
Standard GNU C/C++lib, | A version of GUN Non-GNU ISO C90
Nohost and | support complete C99 and | C/C++ library standard C library,
Nohost-nf C++; optimized for size. much smaller size.
User provided I/O User provided I/O | User provided I/O
functions, for example functions, for functions, for
redirect printf/scanf to the | example redirect | example redirect
UART. printf/scanf to the printf/scanf to the
UART. UART.
None Standard GNU C/C++lib, | A version of GUN | Non-GNU ISO C90

support complete C99 and
C++ lib;

It excludes low-level
functions for all file-based
I/0, avoid use printf/scanf.

C/C++ library
optimized for size.

It excludes low-level
functions for all file-
based /0, avoid
use printf/scanf.

standard C library,
much smaller size.

It excludes low-level
functions for all file-
based 1/0, avoid
use printf/scanf.

— . Switch C Library in MCUXpresso IDE
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There are two methods to switch C library in MCUXpresso IDE.
2.1 The first method is highlight the project, go to Quickstart Panel ->
Miscellaneous -> Quick Setting -> Set library/header type, choose the library

you want to use. About different libraries meaning, please refer to the above part

“1. Different C/C++ libraries used in MCUXpresso IDE "

. workspace - frdmkl26z_demo_apps_bubble/source/bubble.c - MCUXpresso IDE
File Edit Source Refactor Navigate Search Project ConfigTools Run FreeRTOS Window Help

(4 | ®rQ v S viOin|m>EmmN: [ZEX | esrSRe v L ANFE
& Project ... & % Periphe Registe . “ Bl bubblec ©
el |- - 25 * LOSS OF USE, DATA, OR PROFITS; OR
v 15 frdmki26z_demo_apps | 26 * ANY THEORY OF LIABILITY, WHETHER
© Project Settings 27 * (INCLUDING NEGLIGENCE OR OTHERWIS
e s 28 * SOFTWARE, EVEN IF ADVISED OF THE
» & Binaries 29 */
# Includes 30
» & CMSIS 31 #include “"fsl_debug_console.h"
» & accel 32 #include "board.h"
33 #include “"math.h"
& board
gd?ar 34 #include "fsl_mma.h"
R vers 35 #include "fsl_i2c.h"
& source 36 #include "fsl_tpm.h"
» & startup 37
» @ utilities 38 #include "fsl_common.h"
» & Debu 39 #include "pin_mux.h"
” 9 4e #include "fsl_gpio.h"
» & doc 41 #include "fsl_port.h"
A26 [HEAREAREE AR EAR SRR AR AR
43 * Definitions
B4 REREEEAEERERREARERAEAREE AR E AR EARE
45 #define BOARD_TIMER_BASEADDR TPM@
46 #define BOARD_FIRST_TIMER_CHANNEL 2U
47 #define BOARD_SECOND_TIMER_CHANNEL 4
48 /* Get source clock for TPM driver *
© Quick.. [¥Glob.. *Varia.. % Break.. Outline ~ & 49 #define BOARD_TIMER_SOURCE_CLOCK CLO

#define TIMER_CLOCK_MODE 1U
/* I2C source clock */

X MCUXpresso IDE - Quickstart Panel #define ACCEL_I2C_CLK_SRC I2C@_CLK_S

" Project: frdmki26z_demo_apps_bubble [Debug] 53 #define I2C_BAUDRATE 100000V

~ Create or import a project 55 #define I2C_RELEASE_SDA_PORT PORTE
. _ 56 #define I2C_RELEASE_SCL_PORT PORTE
New project. 57 #define I2C_RELEASE_SDA_GPIO GPIOE

x Import SDK example(s)... 58 #define I2C_RELEASE_SDA_PIN 25U
® \mport project(s) from file system... 5¢ #define I2C_RELEASE_SCL_GPIO GPIOE

60 #define I2C_RELEASE_SCL_PIN 24U
- Build your project 61 #define I2C_RELEASE_BUS_COUNT 100U

62 /* Upper bound and lower bound angle

A Build
O I Clean
* Debug your project

*' Debug

L RA™Rd > R4

arm-none-eabi-gf® Redlib (none) p

y Memory region Redlib (nohost) S
* Miscellaneous PROGRAM_F ® Redlib (semihost) 8
® Edit project settings 5% A ¥ Rediib (nohost-nf) 5
=2 Quicz Simnm, ,q Finished bu ® Redlib (semihost-nf) -
B Export prof ® Defined symbols [frdmkl26z_demo_apps_bubble Debug] ® Redlib (semihost-mb)
p Expott pro) ¥ Undefined symbols [frdmki26z_demo_apps_bubble Debug]| ® Redlib (semihost-mb-nf)
S Build all pr e Indlude paths [frdmki26z_demo_apps_bubble Debug] ® NewlibNano (none) b

® Library search paths [frdmki26 0_apps_bubble Debug ® NewlibNano (nohost) f

® Libraries [frdmkl26z_den bble Debug] ® NewlibNano (semihost f

& SDK Debug Console : ® Newlib (none)

& Set Floating Point type ®  Newlib (nohost)

IS y Newlib (semiho:
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2.2. The second method as bellow:

- Right click the project in "Project Explorer”, choose “Properties”:

.workspa:
File Edit S

i v
B p——
v & frdmkl,
& Proje
# Binal
& Inclu
= CMS
£ acce
& boar
2 drive
= sour
2 start
2 ytilit
= Deb
= doc

O Qui...

MClL

= Projec

~ Create o

<
= frdmkl26z

- In Properties config view , select “C/C++ Build” -> “Settings” -> “Tool Settings”

s

® Delete
Source
Move...
Rename...

1 Import...

1 Export...
Build Project
Clean Project

21 Refresh
Close Project

Close Unrelated Projects

Build Configurations
Build Targets

Index

Validate

Run As

Debug As

Profile As

Restore from Local History...
Launch Configurations
Smart update

Utilities

Tools

Manage SDK Components
Refresh SDK Components
MCUXpresso Config Tools
Run C/C++ Code Analysis
Team

Compare With

Configure
Source

Properties

% @ < @

h ¥ 4
4

Delete

F2

F5

Alt+Enter
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-> “MCU Compiler” -> “Miscellaneous”-> “Library headers”. After choose the

right library header, Click “Apply” button.

. Properties for frdmkl26z_demo_apps_bubble

X
type filter text Settings o ow - -
> Resource

1 A
Builders
v C/C++ Build Configuration: |Debug [ Active ] v Manage Configurations...

Build Variables
Environment
Legging

® Tool Settings # Build steps Build Artifact & Binary Parsers @ Error Parsers

MCU settin ~ @ MCU C Compiler Other flags ‘fc -fmessage-length=0 -fno-builtin -ffunction-sections -fdata-sectic

: 2 Dialect -
Settings lale . I Verbose (-v)

Tool Chain Editc £ Preprocesso
> C/C++ General # Indudes

[ Position Independe
MCUXpresso Con 2 Optimization

7
) Library headerg#Redlib (Auto
Project References (2 Debugging - ‘ - o
4 Redlib (Auto)

Newlib (Auto)
NewlibNano (Auto)

Run/Debug Settin ( Warnings
Task Tags (2 Miscellaneous

> Validation 2 Architecture <None>

] Support ANSI programs (-ansi)

~ & MCU Assembler
(# General
2 Architecture & Headers
~ & MCU Linker
(2 General
2 Libraries
22 Miscellaneous
(& Shared Library Settings
2 Architecture
2 Managed Linker Script
& Multicore

Apply and Close Cancel

In the “Architecture & Headers” under “MCU Assembler” , also choose the right

library header , then click “Apply " button:

)
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. Properties for frdmkl26z_demo_apps_bubble

type filter texd

v C/C++ Build
Build Variables

Tool Chain Edite
» C/C++ General
MCUXpresso Con
Project References
Run/Debug Settin
Task Tags
> Validation

& Warnings
(& Miscellaneo
& Architectufe

v B MCU Assembler
(& General
(* Architecture &
v ® MCU Linker
(& General
& Libraries
& Miscellaneous
(& Shared Library Settings
# Architecture
& Managed Linker Script
(& Multicore

Settings
Tool Settings . Build steps ' Build Artifact = Binary Parsers @ Error Parsers
v B MCU C Compiler Architecture Cortex-M0+
(# Dialect Yo
(# Preprocessor
& Includes ! de
(& Optimization E
 Debugging Library head

Redlib (Auto)

Newlib (Auto) |
MewlibNano (Autglt
MR Cne >

Script” -> Library, choose the right library:

Res“:"! D!fadﬁ - v

Cancel

Select “MCU Linker” tab under “Tool Settings” , then go to “Managed Linker
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. Properties for frdmkl26z_demo_apps_bubble

O X
type filter text Settings Evyo v
» Resource N
Builders [ 1 '
v C/C++ Build = figuration: Debug [ Active ] v | Manage Configurations...
Build Variables E
Environment ® Tool Settings # Build steps *" Build Artifact & Binary Parsers @ Error Parsers
2
Usettings ¥ & MCU C Compiler Manage linker script
Settings (& Dialect Linker script frdmkl26z_demo_apps_bubble_Debug.ld
Tool Chain Editc & Preprocessor Seript patp
2 Includes
» C/C++ General o L Enac plagfnent of Flash ConTiNgon field in image
MCUXpresso Con (& Optimization b ; nedis -
. o v
Project References & Debugging forary ' (semihost-nf)
Run/Debug Settin (2 Warnings Enable printf flog RedI!b (nohost) ~
Task Tags (2 Miscellaneous Enable scanf fig Redlib (nohost-nf)
9 Redlib (semihost)
- . gie) T
» Validation # Avchitecture [ Link applicatio Redlib (semihost-nf)
v B emble
¥ :ICU Asseml 1 Plain load ima Redlib (semihost-mb)
& Generd Redlib (semihost-mb-nf)
(2 Architétfure 8t Headlers Heap and Stack e NewlibNano (none)
v & MCU Linker NewlibNano (nohost)
Stack offset
@ General ackarse NewlibNano (semihost)
(= Libraries Regio|Newlib (none)
& Miscellaneous Heap Newl?b (”Uhf’sﬂ
(& Shared Libra s Stack ewlib (semihos v
(2 Architectur
(** Managed Linker Script
(& Multicore
Global data placement Default ~
Extra linker script input sections + X
Input section description Region Section Type ‘
< > v

Cancel

- Click “Apply and Close” button after finish configuration.

3. Reference

“MCUXpresso_IDE_User_Guide.pdf”.
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