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Overview of MCUXpresso Software and Tools

MCUXpresso IDE, SDK, Config Tools
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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 MCUXpI’ESSO
Software and Tools
- High quality . IDE
« SDK

- Shared software experience and broader

« Config Tools
portfolio support J

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
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Origins of MCUXpresso Software & Tools

Kinetis and LPC SW MCUXpresso Software and Tools
Independent software and tools Supporting Kinetis & LPC Cortex-M MCUs
LPCXpresso IDE
L . . o > MCUXpresso IDE
& Kinetis Design Studio _ IDE |
Kinetis SDKv2 ° > . MCUXpresso SDK
(_SDK
Kinetis Expert ¢ > MCUXpresso Config Tools

CFG

5 PUBLIC x



é MCUXpresso IDE



MCUXpresso IDE

Free Eclipse and GCC-based IDE for C/C++
development on Kinetis and LPC MCUs

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

Quickstart Support for
Panel SDK and

LPCOpen for
ARM®

Advanced Cortex®-M

Linker and
Memory
Configuration

New Project
Wizard
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Combined
Development
Perspective

Peripheral Power
View Measurement

Instruction SWO Trace /
Trace Profiling

Data FreeRTOS Kernel
Watching Awareness

Learn more at:

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

Application development with Eclipse and
GCC-based IDE for advanced editing,
compiling and debugging

Supports custom development boards,
Freedom, Tower and LPCXpresso boards
with debug probes from NXP, P&E and
Segger

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

Pro Edition: Email IDE support, Advanced
Trace Features

\r
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http://www.nxp.com/mcuxpresso/ide

Built for Ease-of-Use

IDE |

- 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) 8 .
IDE s
- Start here '
. Mew project...
. Import SDK example(s)...
2 Import project(s) from file system... v x W o v
5& Build "ME&4FMNTMEox12_Project’ [Debug]
5'" Clean 'MK&4FMTMoec12_Project’ [Debug] _ R MGEHH itenemmnt [l 71 ST
%‘ Debug 'MKSAFN 1Mol 2_Project’ [Debug] ; :.l..,." fT—
m c E :
B3 Edit "MKBAFN1Moo12_Project’ project settings ‘
@2 Quick Settings>> : '-'_": .
B Export projects to archive (zip) ; ———
B Export projects and references to archive (zip) » : ‘ ‘ - :‘ . oy

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

IDE |

- SDK MCUs (LPC and Kinetis)

. . | It-_./: G |
- Preinstalled LPC and generic Cortex-M = i u_'
- Installable device support through SDK | ;o 0 s

packages (data driven)
- Selection of package, RTOS, drivers,
utilities
- Standalone and linked projects
- Advanced project settings

......

. By (el s
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MCUXpresso IDE Supported Debug Probes

IDE |

- LinkServer MCUXpresso Probes

| | . | T -’:,..u' w7, s )3
- LPC-Link, LPC-Link2, including debug probes on B
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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Professional Edition -

- PRO Edition License available for $495
- Extended PRO features perpetual
-SWO Interrupt Trace with interrupt trace table, including timeline
- Data watch: one with free edition, up to four with PRO edition
-1 Year of email support for MCUXpresso IDE, ticket based
- Existing valid LPCXpresso PRO licenses automatically enabled for MCUXpresso

Wl SWO Int Table &3 L] - x — O
2 © Trace mery T ce Conlg WD Power Meaturemant Tool 1) da 3 WO fet Trmed
= 1822766118 Index 1D Event Handler Time Ticks i
e 008 35 EAT 12C1_IRQHand... 16.048s 3273746073
TIMER! IR Qi | 3007 35 ENTRY 2C1 IRQHand... 16.048s 3273745862
R | | 3086 0 RETURN 16.0485£3.294us 3273740833
y | 3095 -3 OVERFLOW SWO Overflow  16.048s£3.204us 3273740833
TRERS Qi | \ } 3004 O RETURN 16.0485:3.294us 3273740833
e i , 1 | 3003 15 EXIT SysTick_Handler 16.048s 3273740833
_ ] ‘ H |H |’ H ’ | ] 1 || H H | l' | | I } | 1| |[ | |H ‘“ || | |3002 15 ENTRY SysTick_Handler 16.048s 3273740817
- —— 3001 31 EXIT TIMERZ_IRQH...  16.048s 3273740810
’ o e 13000 : ENTRY TIMER3_IRQH...  16.034s 3270940679 -

h
P
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Learn more at: @
MCUXpresso SDK

The software framework and

reference for Kinetis & LPC Product Features
_ SDK ) MCU application development Architecture: Reference Software:

= CMSIS-CORE compatible » Peripheral driver usage examples
= Single driver for each peripheral = Application demos
» Transactional APIs w/ optional DMA = FreeRTOS usage demos

support for communication . _

peripherals License: ,

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

Integrated RTOS:
= FreeRTOS v9 Toolchains:
» RTOS-native driver wrappers = MCUXpresso IDE

= |AR®, ARM® Keil®, GCC w/ Cmake
Integrated Stacks and Middleware

= USB Host, Device and OTG Quality
= |wlIP, FatFS » Production-grade software
= Crypto acceleration plus wolfSSL & = MISRA 2004 compliance
mbedTLS = Checked with Coverity® static analysis
= SD and eMMC card support tools

: g
Densts zros) =@z €Y N
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http://www.nxp.com/mcuxpresso/sdk

MCUXpresso SDK — CMSIS Device Support

CMSIS-CORE provides a standard for a
basic run-time system and user access to the
core and the peripherals:

Hardware Abstraction Layer (HAL) - definitions for the SysTick, NVIC,
FPU registers, and core access functions

Standardized MCU header file format — common register/bit access
methods, system exception and interrupt naming

Standard methods for system initialization — for example, the

CMSIS Driver APIs function for essential system configuring

Intrinsic functions used to generate CPU instructions that are not
supported by standard C functions.

CMSIS-DSP is a suite of common signal processing functions including
matbh, filters, matrix, transforms, motor control, statistical, and
interpolation functions.

CMSIS-CORE and CMSIS-DSP

CMSIS-Driver is an API standard for common peripheral and on-chip
interfaces.

Learn more at:

| EMSIS

15 PUBLIC COMPLIANT

ARM™ Cortex™ Microcantroler
Software Interface Standard

h
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file:///C:/Freescale/MyOldOneDrive/Projects/CMSIS/Releases/CMSIS/Documentation/Core/html/group__system__init__gr.html
http://www.keil.com/cmsis

MCUXpresso SDK — Peripheral Drivers

Peripheral Drivers

16
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- Single driver for each peripheral
- Full peripheral coverage for each MCU
- All drivers include low-level functional APIs

- Communication peripheral drivers feature

transactional APIs

= Non-blocking, interrupt based

- Communication peripheral drivers also have

optimized RTOS wrapper drivers

= Uses native RTOS APIs — no operating system abstraction

\r
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MCUXpresso SDK - RTOS

FreeRTOS kernel pre-integrated

— - Demonstration applications =
- RTOS Usage examples y_&' ,
\
RTOS examples include:

RTOS - freertos_dspi -freertos_sem
- freertos_event -freertos_swtimer
- freertos_generic  -freertos_tickless
- freertos_hello -freertos_uart
- freertos_i2c ~ucosiii_hello
-freertos_mutex  _ycosii_hello

- freertos_queue

h
P
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MCUXpresso SDK — USB Stack

Application Code

Board
Support

RTOS Peripheral Drivers

CMSIS-CORE and CMSIS-DSP

Microcontroller Hardware
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HI-SPEED

CERTIFIED CERTIFIED

MCUXpresso SDK USB Stack is a comprehensive, open-
source device and host stack. It supports baremetal and
RTOS application, multiple class implementations, several
demo applications.

« 70+ demo applications that support extensive
features including:
» 7 device classes with 3 composite examples
* 5 host classes with USB hub support
* Full-speed and high-speed under USB 2.0 specs

* High quality stack, ready for production use
* USB-IF certification on both FS and HS
* Optimized for code size - down to 6K flash and
2K RAM — and performance among competition
» Device demos have “Lite” versions that are even
smaller in code size




MCUXpresso SDK - FatFS ﬂ

FatFS is a generic FAT file system module for small
embedded systems. Features include:

- ANSI C compliant and completely separated from
disk I/O layer

- Windows compatible FAT file system

- Very small footprint

- Various configuration options
- Multiple volumes (physical drives and partitions)
- Long file name support in ANSI/OEM or Unicode
- RTOS support
- FAT sub-types: FAT12, FAT16 and FAT32.

Avalilable demos:
- sdcard_fatfs
- usb _host _msd fatfs (baremetal & FreeRTOS)

\r
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MCUXpresso SDK — IwlIP

-
e

20
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systems
- lwlIP supports the following protocols:
- ARP - DHCP
-IPv4 and v6 -ICMP
-TCP - IGMP
- UDP - PPP
- DNS - PPPoE
- SNMP
- Example applications include:
- lwip_httpsrv
- lwip_ping
- lwip_tcpecho

- lwip_udpecho

- IwIP — the lightweight Internet Protocol
- A full scale TCP/IP stack for embedded

h

SDK

P
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MCUXpresso Config Tools

Integrated configuration and
development tools for LPC
and Kinetis MCUs

Clocks 1 / Peripherals

ONE

CFG

SDK
Builder ' MCU’X.presso
- L] .l 11 ] OIS
’/ Pins
Project Project
Generator Clonar
Power
Estimator
22 PUBLIC

Learn more at:

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. ‘ '

4\


http://www.nxp.com/mcuxpresso/config

MCUXpresso Config - Pins Tool
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Product Features:

- Part of the MCUXpresso suite of system configuration tools
- Muxing and pin configuration with consistency checking

« ANSI-C configuration code

- Graphical processor package view

« Multiple configuration blocks/functions

- Wizard for optimized assignments of functionality to available
pins

Selection of Pins and Peripherals

Package with IP blocks

Routed pins with electrical characteristics

Registers with configured and reset values

Source code for C/C++ applications

- Documented and easy to understand source code

NX

- Report generation

- Integrates with any compiler and IDE



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



MCUXpresso Config — Project Cloner @

25

Create a standalone copy of an
MCUXpresso SDK example project

Select SOK Package

Select S0K foldes:  CANXPSDR 22 MKSFIS] 2ead2

Create new conhigeramen
Use this option 1o Creste emply Lonfig for sefected p

9 it developewent with the selected MCUKpresse SOKV2 Package  (SOK can be oltsined 3

~ || e

& Clone an cxample progect

Project base deectory
CAUsan 83857\ workipace JAR

Progect neme
bubble

Select tookchan
@ MCUXpresso DE

PUBLIC

Sefect this aption § you want example project with sl sources for selected 1oodchan

Seart devel
m":&l
Target base directory, project name and tocichain

! « Back I )

Dosed Mt em|

o FRDM-KB4F
¢ Boeerpies
cmsts_drver_exsmples
« demo_tpps
2020 _low_power
bubble
det_adc
scompen
fem_pdb_sdcif
fem_quad_decoder
heflo_world
mbedtle/ mbedtls_benchmank
mbedtls/mbedtls_selftest
pOwes_fmanager
powe_mode_twich

wolfsst/wolfss)_benchmark
woltssVwollss|_seftest
deroer_examples
Select version
SO 2

Name your configurstion

bubble

Product Features:

- 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 configurations

- Available in the desktop version on the MCUXpresso

Config Tool as part of the “New configuration dialog”

- Available in the online version of the MCUXpresso

SDK Builder and webpage.

- Clones example projects can be downloaded directly

from the MCUXpresso webpage. Online cloned
projects provide all project and SDK files required to
quickly have an application running on a support NXP
development board in a single download.



MCUXpresso Config — Project Generator

Create a new SDK project incorporating Product Features:

the generated source code available in
the MCUXpresso Config Tools

- Part of the MCUXpresso suite of system configuration tools

- Provide a quick process for integrating output from the Pins,

= Clocks, and Peripheral tools into a user’s custom application.

File Edit Tols Prj.Generator Views Help
I Pt ot B8 e g - Creates a standalone MCUXpresso SDK application, with all
SDK Path: Project name: . . .

i R Filter by name/description v reC]UIred SDK dl’lver flIeS

C:\NXP\SDK_2.2_FRDM-K64F iI= .| || Hello_World :
Name Version Description
Base project directory (workspace): RTOS s @[ Driver

CAUsers\@3857\workspace kds3-2 b 1@ adel6 200 ADCI6 Driver « Includes validation checks to ensure that driver files and

Tootcha . € FreeRTaS @ ® cock 210  Clock Driver .- . o .
o F1® cmp 200 CMPDiver utilities required as specified by the MCUXpresso Config
© MCUXpresso IDE @Cc OG+ [ ® cmt 201 CMT Driver

1 © common 200  COMMONDrver | Tools are included in the generated project.

; b LT F® crc 201 CRC Driver
Kreatefvject _ RESGRTRE F ® dac 201 DAC Driver
: i [7] @ dmamux 202 DMAMUX Driver

oo e AR : s =il o «  One-click solution to reduce the number of included SDK

z‘?:ﬂn-cKS:F Freedom Development Platform for Kinetis K64, K63, and  » 45 b %g ::23 ;ii EE?TAD[::‘:' drlver to Only those requ|r6d for the prOJeCt

% 1 ® ewm 201 EWM Driver
A Prob 2B ’ =5 (7] @ flash 220 Flash Driver . . o .
ol e gg vl il - Allows for iterative development by providing the ability to
| type filter text excan o Tver . . . . . .
}I:ygl o E®m s create a new application or update an existing application
sve no @ io 211 GPIO Driver . . .

02 203 2COwe previously created with Project Generator.

19 ltwu 201 LLWU Driver
[7] @ Iptmr 200 LPTMR Driver
71 € odb 201 PDB Driver

- Available as part of the desktop MCUXpresso Config Tool
application.
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MCUXpresso Config - Power Estimation Tool o Q

_ o Product Features
El Estimate and optimize your _ o
system’s power consumption - Available as a standalone desktop application
- Models application states and estimates the power profile
@ Helps you design for efficient - Provides immediate energy consumption & battery life estimations
use of energy - Generates consumption and battery discharge graphs
- Provides ability to save & load profiles and generate reports
a:c:sar:mrj:nu“ ot | s | s [N ceoveicon [ | - Local and online versions to be available
e :“:‘”wn ’ . i [ — \ s?j;:":—, - English & limited Chinese language support
m::m“”N :n.: ‘ r x ‘ | \ T g - Backed by real power measurement data

« Quickly evaluate which Kinetis MCU fits your use-case and power

4. Stme o0 (un 4]0 23, 0% of bat.

A R pge—— budget
Terpewhure | 25 *C77.0 *F - . X M M
s s sexe name Duaton  Fower Mede MCG Syitemcore Bus T - Accelerates learning curve for advanced power management
R o Vi s e o 0L features
1 Wn2 1o (2.9%) an 21 W0 Mg AD MH2 1607 Wrta 20 My "wr
e e - ldeal tool for developing wearable and other battery-operated
e B e e i P e applications.
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http://www.nxp.com/mcuxpresso/config
http://www.nxp.com/kinetis/powertool

) °

Walk-through of tools

MCUXpresso SDK Builder, IDE, Config Tools (desktop)
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MCUXpresso SDK Builder (http://mcuxpresso.nxp.com)

- MCUXpresso SDK Builder
- MCUXpresso SDK Archive
- Online MCUXpresso Config Tools
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MCUXpresso IDE

- MCUXpresso SDK Installation
- Quickstart Panel
- Development Perspective
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MCUXpresso Config Tools (Desktop Version)

- Pins and Clock Configuration MC
- Code Generation

- Conflict Resolution
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Hands-on Lab

SDK Configuration and Build, Getting Started with IDE, Board Configuration using Config Tools
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(i) You have selected '1' projects to import.

. Import projects

Project name prefic ‘frdmkﬁih‘

Import Example Project

- Prerequisite:
- Workspace: C:\MCUXpressoSW Lab
_ SDK—Z.X_FRDM_K64F insta”ed in IDE Location:|C:\Users\rSBSS?\Documer‘lts\IVICU)(pressoIDE_lU.0.0_344\workspace\frdmk64f_

Project Type
@ C Project C++ Project C Static Library C++ Static Library

Examples

- Use Quickstart Panel to “Import SDK example(s)...” -
- Select frdamk641 board image

[ B = cmsis_driver_examples

a |:| =] demo_apps

- Locate “hello world” project (listed under demo apps)
- Redirect printf to UART

= adclb_low_power
bubble

(=9
1]
n
'
o
[al

ftrn_pdb_adcl6
ftm_quad_decoder
hello_werld
power_manager
power_mode_switch
rtc_func

shell

iver_examples

mecau_examples
ultiprocessor_examples
os_examples

33¢

oo no o A A DA EEEEEEE
=1

c

v v v v v
ooooO

sb_examples
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Hello World — Build and Debug

- Connect FRDM-K64F board (mini USB to OpenSDA)

- Board may need to enumerate USB connection

- Connect terminal application (\Virtual COM port)

- Use IDE Quickstart Panel to:
-Clean
- Build
-Debug

Filer Action View VHelp
|| 51| H | ®

» 28 Portable Devices

477 Ports (COM & LPT)

7? Communications Port (COM1)
. .73" ECP Printer Port (LPT1)

. .Y% mbed Serial Port (COM9)

b 3} Processors

1) Quickstart Panel 53 09= Global Variables (%)= Variables ®g Breakpoints Z= Outline = 8
p o

. MCUXpresso IDE (Free Edition)
|_iDE ]

= Start here

. MNew project...

. Import SDK example(s)...

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

Q Build 'frdmki4f_demo_apps_helle_woerld' [Debug]
5{ Clean 'frdmki4f_demo_apps_hello_world' [Debug]
‘ﬁ" Debug frdmbkbdf_demo_apps_hello_world' [Debug]

Connect to target: MKSSFNIMO00c12
1 probe found. Select the probe to use

Available attached probes

Neame Senal number/ID Type Manufactuter IDE Detiug Mode
02900226¢30332560000 LinkServer MBED Non-Stop
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Add SysTick Delay Timer

- Code additions to “hello_world.c”

- Global Variables:

[ — O
- Functions:
. (void) /[* Initialize SysTick Registers */
. (void) [* Override Interrupt Handler Function for SysTick */
. (uint32_t SysTicks) /* Delay based on SysTick Counter */

- Main() Additions
- Call ()

*All code changes are detailed in “MCUX SW and Tools Lab.docx”
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MCUXpresso Config Tools — Pins Configuration (Output)

Pin muxing configuration for:
-PTB21: “Blue LED’ —

T Pisa 11 W Pesphenhs "0 | G Package | B Rowed P 0| R seunces U1 ) Regaten | B tog i
[ ]5[6) 150 type e test plamuse pin_mueh Q
13 bE) prtyater . .
I . I t I P - -
-_— P 822 ed L D fwo b o ¥ I HowedPes @ 3 E ;‘_‘.l /* FORTELE (number 62), U7{&]/UARTR RX */
= =B PIEN B{1)D_.  LED_GREEM. L o Peghenl  Sgnal Noutitn: . Labe Sendilier adefine DOMAD_INTTRING DERUG_UART RX_PERTPHERAL
i~ GRRa D3| LED BLUE.. b sdefine DOARD_INITFING DEBUG_UART_RX_STGHAL
.ee p1ER DAXI.. LED_REDM.. N UARTO Rx UARTO X UPMUARTO WX ntuufy,wr,gu sdefine DOARD_INTTRING DEBOG_UART RX_PIN_NARE
T 1] 8 Ao ™ UARTOTX  UHO[SVUMRTO TX  DERUG_UART TX #define DOARD_INTTRING_DEROG_UART_RX_LASTL,
-PTE26: “Green LED S e o e ERESIISEREED
- ‘ W Geoe 0, 21 mn. DL2SVLEDRGE.  LED_BLUE 1+ PORTORT (misshrer §3), VAR{3)/MATS. TX */
| GPoe P10, 22 PIR2 OLQVIEDRGE.  MY_LED sdwfine DOARD_INTTRING_DERUG_UART_TX_PCRTPRRAAL

sdefine DOMAS_INTTPING_DESUG_UART_TX_SJONAL
#define DOAL 'uvvnas DEBUT_UART_TX_PIN_ N
#define DO2AL 'IXTFM DESUD_UART _TX_LASEL
#define BOAD ’nuvms DESUD_UART _TX_foame

Routed Pins Table s e . st

sdefine M mxvnus LED ) _GREEN_ | | POKT
sdefine BOMD_ UIX"P!‘I&_LED *B‘ GPI0_PIN
sdefine BOMD INITPIMS LED *Eﬂ 2R W

sdefine BOAD INITPINS LED GREEN LABEL ")
. 11 3y = L o sdefine BOAD_INITPINS LED GREEN_NAME
- Selection of “MY_LED" identifier ben SR ¥
_— J* PORTE21 (nusber 67), D12{3}/LEDRGE BLUE */

29efine DOSAD_INTTRINS. LED_BLUE_GRIO
2detine BOSAD_ INTTRINS.LED BLUE PORT
2define BOSAD_INITRINS. LED_BLUE GRIO_PIN
2define BOARD_INITRINS_LED_BLUE_PIN_NAME
2define DOARD_INITFINS_LED_BLUE_LABEL

#define DOARD_INTTFINS_LED_DLUE_NaME
#define DOARD_INITRINS_LED_DLUT_DIRECTION 1

Export Generated Code [ s e s, )

2 — " #define DOMD_INITRING_MY_LED_GPID
sdefine DOMD_INITRING MV_LED _PORT

¥

¥

y

- pin_mux.c / pin_mux.h
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Blinky LED

- Code additions to “hello_world.c”

- Peripheral Initialization
= GPIO Driver: © ”
. (void) /* GPIO Peripheral Initialization Function */

- User Integration (updated main while loop)
. [* User created delay function based on SysTick */
. [* SDK GPIO Driver API */

- Main() Additions
« Call 0
= New while(1) loop

*All code changes are detailed in “MCUX SW and Tools Lab.docx”
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Switch LED Pin using Config Tool

Change * " identifier to different LED

Export updated code

ﬂ Package E Routed Pins

F5 . I DE type filter text
- (F5) in
Routed Pins  [@)] 5
-2 Peripheral Signal Route to Label Identifier Direction
62 UARTO R LARTO_RX U7[4]/UARTO_RX  DEBUG_UART _RX [nput
. 63 UARTO TX LARTO_TX U10[1]/UARTO_TX DEBUG_UART_TX Not Specified

¢ B u I Id an d De b u g 33 GPICE GPIC, 26 PTE2S J2[11/D12[4)/LE... LED_GREEN Output

67 GPICB GPIO, 21 PTB21 D12[3]/LEDRGE... MY_LED Output

68 GPICB GPIO, 22 PTB22 D12[1]/LEDRGE... LED_RED Output
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MCUXpresso Config Tools — Pins Configuration (Input)

- Pin muxing configuration for:
- PTA4: “SW3” Fil: m:d;t Tl:_ols I;i iews Help

B Pins 22 l +}* Peripherals = 8 || Package[ﬁ Routed Pinsl =

-PTC6: "SW2” Zilok] e tes

Pin Pin name  Label Identifier GPIO  FT Routed Pins E] 7

.38 PTA4 W3 W3 - Fi S Peripheral Signal Route to Label Identifier
M rrcs UB[11)/.. SWZACCE..
62 UARTD RX UARTORX  UT[4[/UARTO_RX  DEBUG_UART_RX
63 UARTD TX UARTO_TX  ULO[L]/UARTO_TX DEBUG_UART_TX
R P - T I 33 GPIOE GPIO, 26 PTE26 J2[1]/D12[4]/LE...  LED_GREEN
b O u e I n S a e 67  GPIOB GPIO, 21 PTB21 D12[3]/LEDRGB... LED_BLUE

68 GPIOB GPIO, 22 PTB22 D12[1]/LEDRGE.. MY_LED
38 GPIOA GPIO, 4 PTA4 S5W3 SW3

- Selection of “S\/2" identifier LT

- Export Generated Code
- pin_mux.c / pin_mux.h
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Interrupt Push Button

- Code additions to “hello_world.c”

- Peripheral Initialization
= Update (void) /* GPIO Peripheral Initialization Function */
= GPIO Driver: “ ”

- Global Variable:

. =0 /* Global Counter for pushbutton */
- Functions:
. (void) /* User created delay function based on SysTick */

*All code changes are detailed in “MCUX SW and Tools Lab.docx”
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MCUXpresso Config Tools — Clock Configurations

- Changing Core Clock
-60 MHz?
-64 MHz?

- Export Generated Code
-clock _config.c / clock_config.h

- Additional clock mode
functions (VLPR — 4MHZz)

Fle Edt Tooks Clocks Views Help
2 Clocks Table o+ Clocks Disgram 71

_____________________

InGale RTC_CLKOUT

Vw0 PN et LR

-~ e
- <3

MEGALLFLLRCEM dock
LPO dock
ROAEMCLE
= USE FS cleck
Intiafice USE thock
= Trace chock input
Intsle Trace clock
VENLY [EEE 5588 bmestamp clock
Intisloe ENET 1538 clock
= ENET AME dhock
Indialice RVE deck
=1 5DHC clock
Inisalczn SOHC clock

RunMode TUN =~ MOG Mode PES (PLL Engages Extesnal] - 5 CLXOUTIFR_CLK)
Intalze CLKOUT

= O5C {System Csobaton) M

OSC mode
Frequency Range
Syrtern Ouc. Capacty Load
= OSCERCLK Frequency
OSCERCLE qutpas
CQSCERCLE aut..n Stop mode
OSCCLX Frequency
DSCIZKCLK Frequency
=RTC2H:
RATC 32kHz cazilator

Ol

RTCIXCLK ourput
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MCUXpresso Software and Tools

pr Additional Resources

Web pages
MCUXpresso -MCUXpresso Software and Tools — www.nxp.com/mcuxpresso
Software and Tools
COMMON TOOLKIT - MCUXpresso SDK — www.nxp.com/mcuxpresso/sdk
FOR THOUSANDS - MCUXpresso IDE — www.nxp.com/mcuxpresso/ide

OF KINETIS® & LPC
MICROCONTROLLERS

- MCUXpresso Config Tools — www.nxp.com/mcuxpresso/config

Supported Devices: Supported Devices Table (Community Doc)

Communities

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

- MCUXpresso SDK- https://community.nxp.com/community/mcuxpresso/mcuxpresso-sdk
- MCUXpresso IDE- https://community.nxp.com/community/mcuxpresso/mcuxpresso-ide
- MCUXpresso Config Tools -hitps://community.nxp.com/community/mcuxpresso/mcuxpresso-config

r
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http://www.nxp.com/mcuxpresso
http://www.nxp.com/mcuxpresso/sdk
http://www.nxp.com/mcuxpresso/ide
http://www.nxp.com/mcuxpresso/config
https://community.nxp.com/docs/DOC-333073
https://community.nxp.com/community/mcuxpresso
https://community.nxp.com/community/mcuxpresso/mcuxpresso-sdk
https://community.nxp.com/community/mcuxpresso/mcuxpresso-ide
https://community.nxp.com/community/mcuxpresso/mcuxpresso-config
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