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NXO

MCUXpresso

Software and Tools

COMMON TOOLKIT
FOR THOUSANDS
OF KINETIS® & LPC

MICROCONTROLLERS

www.nxp.com/meuxpresso

' MCUXpresso Software and Tools

for Kinetis and LPC microcontrollers

MCUXpresso IDE

Edit, compile, debug and optimize in an intuitive and

MCUXpresso SDK

Runtime software including peripheral drivers,

m middleware, RTOS, demos and more

MCUXpresso Config Tools

Online and desktop tool suite for system configuration

and optimization




MCUXpresso Software and Tools

- Common toolkit across Kinetis and LPC
microcontrollers

- Easy to use
- High quality

- Shared software experience and broader
portfolio support

- Offers easy migration and scalability
- Supports large ARM® Cortex®-M ecosystem

- Built on the ‘best of’ Kinetis SDK, LPCXpresso
and Kinetis Design Studio IDEs

A

MCUXpresso

Software and Tools

 IDE
« SDK
» Config Tools

For NXP’s ARM® Cortex®-M

controllers
Kinetis MCUs

LPC Microcontrollers

i.MX Application
Processors

IDE SDK
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MCUXpresso Software & Tools — Products

Integrated Development Environment (IDE)

« Offers edit, compile, debug, and many more tools with an intuitive and powerful interface
. « Brings “best of” legacy IDEs (LPCXpresso and Kinetis® Design Studio) together, including GNU tool integration and library,
_ IDE multicore capable debugger, as well as trace functionality

» Debug connections that support all Freedom, Tower®, and LPCXpresso development boards plus industry leading
commercial debug probes

sl SOftware Development Kit (SDK)

* Includes production-grade software with integrated RTOS, integrated stacks and middleware, reference software, and more
« Highest quality with MISRA compliance on all drivers; checked with Coverity® static analysis tools

* The software framework and reference for application development with NXP’s MCUs based on ARM® Cortex®-M cores
+ Available in custom downloads based on user selections of MCU, evaluation board, and optional software components

System Configuration Tools

* Integrated configuration and development tools for Kinetis, LPC and i.MX products
* A suite of evaluation and configuration tools that helps guide users from first evaluation to production software development
* Includes SDK builder, power estimator, pins and clocks tools

* Available in online and desktop versions

: ) ¢



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

—> MCUXpresso IDE
& Kinetis Design Studio P
Kinetis SDKv2 ° > MCUXpresso SDK
Kinetis Expert —> MCUXpresso Config Tools

CFG
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Learn more at:

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 and
GCC-based IDE for advanced editing,

uickstart Support for Peripheral Power ) :
- Panel SDK and V?ew Measurement compiling and debugging
LPCOpen for
ARM® Combined _ - Supports custom development boards,
Advanced Cortex®-M Development  Instruction SWO Trace / Freedom, Tower and LPCXpresso boards
Build Scripts Cores Perspective Trace Profiling with debug probes from NXP, P&E and
: Segger
New Project L:\r;lki: e;nd Data FreeRTOS Kernel
Wizard emory Watching Awareness - Free Edition: Full Featured, unlimited Code

Configuration

Size, no special activation needed,
community based support

Pro Edition: Email IDE support, Advanced
Trace Features

N7y
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Learn more at: @
MCUXpresso SDK

The software framework and
reference for Kinetis & LPC Product Features

m 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
Integrated RTOS: stack
* 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

CMSIS /fRTOS| mm USB,
COMPLIANT
-I
8 0pen50urce
Initiative
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MCUXpresso Config Tools

Integrated configuration and
development tools for LPC
and Kinetis MCUs

CFG
Clocks . # Peripherals
SDK .
Builder : MCUXpresT
™ 1Q oO01s
Project
Generator
Power

Estimator

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. ‘ '
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MCUXpresso Software and Tools

pr Additional Resources

Web pages
MCUXpresso - MCUXpresso Software and Tools —

= MCUXpresso SDK —

= MCUXpresso IDE —
COMMON TOOLKIT - MCUXpresso Config Tools —
FOR THOUSANDS
OF KINETIS® & LPC
MICROCONTROLLERS SUppOI’tEd Devices

Software and Tools

Communities
- MCUXpresso Software and Tools —

= MCUXpresso SDK:

= MCUXpresso IDE:
www.nxp.com/mecuxpresso

= MCUXpresso Config Tools:

h
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MCUXPRESSO SDK




MCUXPRESSO SDK
WEB BUILDER




MCUXpresso Homepage
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NXO McUxp

Feedback

VERVIEW

MANAGE ~

MCUXpresso Config Tools

MCUXpresso Config Tools provides a set of system configuration tools that help users of all levels

with a Kinetis or LPC-based MCU solution. Let it be your guide from first evaluation to production
development.

Login to view configurations

Config Settings . SDK Builder

Specify optional middleware Generate a downloadable
and environment settings for SDK archive for use with
your configuration desktop MCUXpresso Tools

Assign signals to pins, set Setup the system clocks and
electrical properties, and generate initialization code
generate initialization code

What's new Additional Links

CFG
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Configuration

- What is a configuration?

- A group of configured settings used across the MCUXpresso configuration tools (SDK
builder, Pins, and Clocks)

- What is included in a configuration?
- SDK builder configuration settings (e.g. Board/Processor, Toolchain, Host OS, etc.)
- Pin assignments in the Pins Tool
- Clock initializations in the Clocks Tool

- Configurations can be saved and shared as a .mex file

h
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Get Started

OVERVIEW

0 eom 2. Enter account info
MCUXpresso Config Tools - B

MCUXpresso Config Tools provides a set of system configuration tools that help users of all levels
with a Kinetis or LPC-based MCU solution. Let it be your guide from first evaluation to production
development.

1. Login —

%) Loginto view configurations ¥]Rementer me ©

Forgotyour password

Why register?
outed to R e

Start hare o become anew member onmp com:

Donioad sofvare and fols
Orcer prociuct sampies
‘Specify optional middleware Generate a downloadable

your configuration desktop MCUXpresso Tools y rea -

= Pin Too Clocks Tool
g
- Assign signals to pins, set Setup the system clocks and
2 electrical properties, and generate initialization code
® generat nfatzaton code et urn to
whas ew MCUXPresso.nxp.com
NX@ Mcu; @ Englsh 2 By
MCUXpresso Config Tools provides a set of system configuration tools that help users of all levels
. a r eW with a Kinetis or LPC-based MCU solution. Let it be your guide from first evaluation to production
development
No configuration created yet ¥ I
Config Settings . SDK Builder
Speciyaptona middevare Generate a dovnioadabie
‘and environment settings for SDK archive for use with
your configuration desktop MCUXpresso Tools
; ()
5 b
S Assign signals to pins, set ‘Setup the system clocks and
2 electrical properties, and generate initialization code
i generat natzaton code

What's new Additional Links




Create a New Configuration (1/3)

| = | ol
’l Select Configuration | M' X Audrey gl X

€2 C ’ # Secure | https://mcuxpresso.nxp.com/en)select Q {(‘ S

OVERVIEW ~ TOOLS-  MANAGE -

Create aNew Configuration

Search by device, board, kit name and fitter by supported middleware.

Search by Name

1 ' Type I n [ trossmn
searc h Selecta Devce, Board, o it

¥ Boards

¥ Processors
LPC54608J512 (No tonfigurafion selected)

¥ Kis

Name your configuration

Specify Addional Jump st your
Confiquraion Setings confguretion

17



Create a New Configuration (2/3)

= {[al
’I Select Configuration | M X Audrey ghf X

€-2C ‘ # Secure . itps;//mcuxpresso.nxp.com/en/select Q f.‘(‘ :

NNO MCUXoresso  OVERVIEW — TOOLS~+  MANAGE-

6 Egin- L Acey. B

Create aNew Configuration

Search by device, board, kit name and filter by supported middieware

Search by Name Hardware Details
LPCS4B08J512 Included Part Numbers  LPC545R08J512B0208, LPCS45606/512ET1E0
Board(s) LPCXpresso345615
Selecta Device, Board, or Kit e -
2 M a ke ¥ Boards Core Type /MaxFreg  Cortex-MdF / 180MHz
¥ Processors Memory Size 512 KB Flash
selection e
I LPC4E08/512 I

Y Kis

. . ( )
Configuration Y

n am e Name your configuration
automatically

aSS i g n ed . / Specify Adciional Jump stat your
SRR L.m ulaﬁﬁeltmus configuration
Name can be e
modified
18




Create a New Configuration (3/3)

- [
'.5electConfiguration|M( X Audrey o X
¢ c

@ Secure | https:;//mcuxpresso.nxp.com/en/select

Q%

NXO MCUXpresso  OVERVIEW — TOOLS-  MANAGE-~

Create aNew Configuration
- Search by device, board, kit name and filter by supported middleware.

Search by Name: Hardware Details
peS4E0RI512 Included Part Numbers  LPCS4808J512B0208, LPCS408.512ET180
Board(s) LPCXpressosd603
Selecta Device, Board, or Kit Device LPeass
¥ Beards Core Type { Max Freg Cortex-W4F [ 180MHz
¥ Processors Memory Size 512KB Flash
200 KE RAM
¥ Kits
Name your configuration
LPC546080512
| Select Configuration _3 A el & J:';:;Eg";'

» Select Configuration
* Proceed to builder with default options selected for toolchain, OS, and middleware

+ Specify Additional Configuration Settings
« Select toolchain, OS, and middleware other than default.

. )




Additional Configuration Settings
onfiguration Settings | Audrey, [ =1 [E] X
. User selects: B cisinss

€2 C ‘ @ Secure | https://meuxpresso.nup.com/en/corfiquration-settings Q {%‘ :
- Host OS

- Toolchain/IDE
- Middleware

NXP MCUXoresso  OVERVIEW — TOOLS+  MANAGE -

Configuration Settings
Specify included middleware, RTOS selections, and development preferences

Current Configuration Hardware Details
D f I f . . et Patlunters  LPCEASEORLSIZBORIE, LPGS4SEIBISTEET 6D
i e a u tS | rSt g : Boardfs) LPCHpresso4%18
. Device LPCE4SE0R
sSession ) . Develper Envonnen s . CoeTye WasFe CotlrMF a2
= SBefections here vl mpact fles and examples projscts incluged in the SDK Download and Generatzd Projects
Memory Size 512 KB Flash
o105 Tojhin/I0E ' KR

_ Host OS -> Windows =
- IDE -> MCUXpresso SelectOptone Micewere

‘Sefections here vl be inolused n your SDK downipad. gensrated projects. and willimpact Periphers! Tool sefings

- M idd Ieware -> Fat FS, Selected Middleware
USB StaCK*, IWIP* IFatFSUSleauk.\\\AP I

._ - P R e Jump start your
HRetumto Overview [l Goto SOK Buider

. )




Additional Configuration Settings: Choose an OS

OVERVIEW TOOLS ~ MANAGE ~

Configuration Settings

Specify included middleware, RTOS selections, and development preferences.

Current Configuration

LPC54608J512

Select a host operating system for

which the package will be S

generated amples projects included in the SDK Download and Generated Projects
~
Host OS Toolchain / IDE
Select Host OS Windovs - | MoUxpresso DE -
Windows
Sele  MacoS Ire
Selec  Linux in your SDK download, generated projects, and will impact Peripheral Tool seitings
3 items selected ¥ Selected Middleware

FatFS, USB stack, IwIP

) Return to Overview Go to SDK Builder

Feedback

Privacy Policy | Termsof Use | Contact

21

Hardware Details
Board
Device
Core Type / Max Freq
Memory Size

FRDM-KB4F
MKB4F12
Cortex-M4F / 120MHz

1024 KB Flash
256 KB RAM

@ English ~

© 2017 NXP Semiconductors. All rights reserved.
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Additional Configuration Settings: Choose an IDE

22

Feedback

OVERVIEW TO! MANAGE ~

Configuration Settings

Specify included middleware, RTOS selections, and development preferences.

Current Configuration

LPC54608J512

Developer Environment Settings

Selections here will impact files and examples pi lect a foolchain for which Ind Generated Profects
package will be generated.
Host 08 Toolchain %

‘Windows - MCUXpresso IDE -

MCUXpresso IDE

Select Optional Middleware ~ Kinetis Design Studio
Selections here will be included in your  |JAR Embedded Workbench for ARM eripheral Tool settings

Keil MDK
3 items selected GCC ARM Embedded
Somnium DRT

Al toolchains

ﬁ Return to Overview Go to SDK Builder

Privacy Policy | TermsofUse | Contact

Hardware Details
ntluded Part Numbers
Board(s)
Device
Core Type { Max Freq

Memory Size

Select IDE

LPC54605J512ET180
LPCXpresso54608
LPC54605
Cortex-M4F { 180MHz

512 KB Flash
200 KB RAM

@ English ~ L Bry:

© 2017 NXP Semiconducters. All rights reserved.
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Additional Configuration Settings: Choose Middleware/RTOS

o] OVERVIEW TOOLS ~ MANAGE ~

Configuration Settings

‘ | {TOS selections, and development preferences.

Select All Deselect All
Middleware

CMSIS DSP Library

FatFS v

ISSDK

NTAG I2C

USB stack v

emWin

IwiIP v

mbeditls

i

sles projects included in the SDK Download and Generated Projects
chain / IDE
ICUXpresso IDE -

Operating systems

FreeRTOS

K download, generated profects, and will impact Peripheral Tool settings

Select
Middleware

3 items selected - Selected Middleware

FatFS, USB stack, IwlP

4 Return to Overview Go to SDK Builder

Feedback

Privacy Policy | Termsof Use | Contact

23

Hardware Details

Board
Device
Core Type / Max Freq

Memory Size

@ English

FRDM-K64F
MKE4F12
Cortex-M4F / 120MHz

1024 KB Flash
256 KB RAM

© 2017 NXP Semiconductors. All rights reserved.
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Change Default Build Settings

NXOe Mcux MANAGE ~ @ English ~

- Select “Set as Default” to
save Host OS and
Toolchain to preferences

Configuration Settings

Specify included middleware, RTOS selections, and development preferences.

Current Configuration Hardware Details
FRDM-KE4F ¥ Board FRDM-K84F
Device MKB4F12
Core Type / Max Freq Cortex-M4F / 120MHz

Developer Environment Settings
Selections here wil impact files and examples projects included in the SDK Download and Generated Projects

- Future configurations will ] (oo
use these build settings
as defaults

Memory Size 1024 KB Flash
256 KB RAM

m

Select Optional Middleware
Sefections here will be included in your SDK download, generated projects, and will impact Peripheral Tool settings

9 items selected - Selected Middleware

CMSIS DSP Library, FatFS, ISSDK, NTAG 12C, USB
stack, emWin, wiP, mbeditls, FreeRTOS

4 Return to Overview Go to SDK Builder

Privacy Policy | Termsof Use | Contact

Feedback

© 2017 NXP Semiconductors. All rights reserved. J

24
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Finish Settings

=@
'. Configuration Settings | | X Audrey ]

) (g Ii Secure | https://mcuxpresso.nxp.com/en/configuration-settings Q 'ﬁ" S

OVERVIEW ~ TOOLS+  MANAGE © Engish 2 fudrey -

Configuration Settings

included middleware, RTOS selections, and development preferances.

Current Configuration Hardware Details
[T—— Included Part Numbers  LPCS4608.51280208, LPCS40BUS12ET40
= Board(s) LPCXpresso54608
Device LPCS4808
Developer Environment Setings Core Type [ MacFreq  CoexMAF | 180MHz
Salections here il imgact projecs incuced i the SDK Dovrload, :
‘ Memory Size 512KB Flash
Host 05 Toolchain | DE NOKBRAM
Windows. A MCUXpresso IDE A

Select Optional Middleware
‘Sefections here wil be includsd in your SDH dawiad, generted pojects, ancvill mpact Peripheral Too sekings

3 items selected - Selected Middleware

FaifS, USH stack, WP

. Jump start your

4 Retum to Ovenvew

25



Build SDK

= o]
'. Summary | MCUXpresso X Audrey gl X

(s =105 ’ @ Secure | https://mcuxpresso.nxp.com/en/builder Q 'ﬂ :

0 OVERVIEW  TOOLS~  MANAGE~

SDK Builder

Generate a downloadable SDK arehive for use with deskiop MCUXpresso Tools

Current Configuration Hardware Details
W Included Part Numbers LPC54608/512BD208, LPC54808J512ET180
=SS Board(s) LPCXpresso54608
S D K Deviee LPC54608
Review SDK Details Core Type / Max Freq Cortex-M4F / 180MHz

. . Memary Size 2
Items listedl on the side panel will be included in your SDK download C f t Memory Size 12 KB Flash
These selstfions tan be edited using the Tools -» Configurations Seffings page O n Ig U ra I O n D0 KBRAM

SDK Detals ¢ Edit
This MCUXpresso SOK configuration is available for direct download

‘SDK Version: KsDK220
Host 03: Windows
Fackage Hame Toolchain MCUXpresso [DE
Davmioad Now SOK 22 | PC54603512 Middleware: FatFS, USB stack, miP
Middeware 3 ,
Documentation
Base SOK: @ MCUXpresso SO AP! Reference Manual

After reviewing configuration, click to
download SDK

26



Feedback

Download SDK

NXO@ MCUXpr

OVERVIEW ~ T¢

MANAGE ~

Software Terms and Conditions

Please read the foll t and click *I| AGREE" at

\g your software.

IMPORTANT. Read the following NXP Software License Agreement (‘Agreement’) completely. By selecting the “I Accept” button at the end of this
page, you Indicate that you accept the terms of the Agreement and you acknowledge that you have the authorty, for yourseif or on behalf of your
company, to bind your company to these tems. You may then download or installthe file.

NXP SOFTWARE LICENSE AGREEMENT
Thisis alegal You, as an authorized

of your employer, or If you have no employer, as an individual (together “you"),
and NXP B.V. ('NXP"). It concerns your rights to use the software dentified In the Software Content Register and provided to you in binary or source
code form and any accompanying written materials (the "Licensed Software"). The Licensed Software may include any updates or error corrections o
documentation relating to the Licensed Software provided to you by NXP under this License. In consideration for NXP allowing you to access the
Licensed Software, you are agreeing to be bound by the terms of this Agreement. If you do not agree to all of the terms of tis Agreement, do not
download or install the Licensed Software. If you change your mind later, stop using the Licensed Software and delete all coples of the Licensed
Software in your possession or control. Any coples of the Licensed Software that you have already distributed, where permitted, and do not destroy wil
continue to be govered by this Agreement. Your prior use wil also continue to be govered by this Agresment
1 DEFINITIONS

11 For NXP the term *Afilate” Includes entities Controlled by NXP where “Control” means direct or Indirect beneficial ownership of
more than fifty percent (S50%) of the voting stock, or decision-making authority In the event that there s no voting stock, in ancther entity.

1Agree | Cancel

Privacy Policy | Terms of Use | Contact

Click to Agree to
terms and conditions

27

S D K | | I Do this automatically or fles like this from now on.

will begin

Opening SDK 22 FROM-K64F2p =)
©2016 NXP Semiconc

@ English + 2 Bryan ~

OVERVIEW ToO! MANAGE ~

@ English ~ 2 Bryan -~

Download SDK Build
Archive Item

If your download does not start after 10 seconds, please click the following link to initiate package download:
SDK_2.2 LPC54608J512.xip

< Retum to SDK Bullder You have chosen to opern:

Sdk_2.2LPC54608J512
‘which is: WinZip File (92.3 MB)
from: htp/ex-stage freescalenet

What should Firefox do with this file?

© save File

Feedback

Save SDK once build completes

Privacy Policy | Terms of Use | Contact

©2016 NXP Semiconductors. All rights reserved.
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Request Build

- In some occasions, if the
SDK configuration has not SDK Builder

Generate a downloadable SDK archive for use with desktop MCUXpresso Tools.

T S )
p r ev I O u S | y b e e n b u I | t ; curont Contaraton N Package SDK_2.2_FRDM-KL43Z has started building
I R t B . I d T N | I b LPC54608J512 Board FRDM-KL43Z
D MKL43Z4
e q u e S u I WI e Cj‘r’::ype /Max Freq Cortex-MOP / 48MHz

Review SDK Details Memory Size 256 KB Flash

[ [
d I S p | aye d I n p I a‘ e Of Items listed on the side panel will be included in your SDK download. detarod

These selections can be edited using the Tools-> Configurations Settings page N
SDK Details ¢

[ " SDK Version: KSDK2.2.0
Click the link below to request this specific MCUXpresso SDK Build & AP Reference

In general, SDK builds should complete within a few minutes.

Host 0S: Windows
You will be notified via email and notifications in the upper right corner of this webpage.
Toolchain: MCUXpresso IDE
Middleware: CMSIS DSP Library, FatFS, NTAG 12C, FreeRTOS,

Package Name
SDK_2.2_ LPC54608J512

Building! In general, SDK builds should complete within a few minutes. However,
depending on the complexity of the configuration and bandwidth of the build
system, specific build may take up to 30 minutes to complete.

- An email notification with
direct link will be sent once
the build is finished

Feedback

h
P ]
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Build Archive Access SDK Archive from Manage menu

TR T R _ ° i : - '

SDK Archive
Download 2 previously requested SOK build or download package via hah

Manage xisting Confgurations

Create aNew Configuration
Create, Deete, Edit and Share an exisfing configurafion

Starta new configuration for a spetific NXP device, development board o deselopment ki

Switch Configurations

‘ [PCS4EREN2 ¥

NX® MCUXpr OVERVIEW  TOOLS+=  MANAGE -

BU ild AI’ChiVE W Remove all
Download/

Shows all SDK [ s |
Delete SDK

Show| 1p - |enfries

bUiIdS Confiy i Date Acti
build

Name

SDK 22 LPC54508J512 ¢
2017-06-16

LPC54608J512 L ¥

Device: LPCS4808J312, SDK version: KSDK 2.2.0, OS: Windows, Toolchain: MCUXPRESS0,
0309 AM GMT

Selected optional items: FatFS, WP, USB stack
Package hash: 65a3cde62d93015a1562eede76429eb8

(57MB)

h
P ]
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Download SDK

NXO@ MCUXpr

Feedback

OVERVIEW ~ T¢

MANAGE ~

Software Terms and Conditions

Please read the foll t and click *I| AGREE" at

'g your software.
LA_OPT_BASE_LICENSE v17 December 2016
IMPORTANT. Read the following NXP Software License Agreement (‘Agreement’) completely. By selecting the “I Accept” button at the end of this
page, you Indicate that you accept the terms of the Agreement and you acknowledge that you have the authorty, for yourseif or on behalf of your
company, to bind your company to these tems. You may then download or installthe file.

NXP SOFTWARE LICENSE AGREEMENT
Thisis alegal

You, as an authorized of your employer, or If you have no employer, as an individual (together “you"),
and NXP B.V. ('NXP"). It concerns your rights to use the software dentified In the Software Content Register and provided to you in binary or source
code form and any accompanying written materials (the "Licensed Software"). The Licensed Software may include any updates or error corrections o
documentation relating to the Licensed Software provided to you by NXP under this License. In consideration for NXP allowing you to access the
Licensed Software, you are agreeing to be bound by the terms of this Agreement. If you do not agree to all of the terms of tis Agreement, do not
download or install the Licensed Software. If you change your mind later, stop using the Licensed Software and delete all coples of the Licensed
Software in your possession or control. Any coples of the Licensed Software that you have already distributed, where permitted, and do not destroy wil
continue to be govered by this Agreement. Your prior use wil also continue to be govered by this Agresment
1 DEFINITIONS

11 For NXP the term *Afilate” Includes entities Controlled by NXP where “Control” means direct or Indirect beneficial ownership of
more than fifty percent (S50%) of the voting stock, or decision-making authority In the event that there s no voting stock, in ancther entity.

1Agree | Cancel

Privacy Policy | Terms of Use | Contact

Click to Agree to
terms and conditions

30

@ English ~

©2016 NXP Semicondu

2 Bryan ~

SDK download

will begin

Feedback

Privacy Policy

OVERVIEW

ToO! MANAGE ~

Download SDK Build

Archive Item

If your download does not start after 10 seconds, please click the following link to initiate package download:

SDK_2.2_FRDM-K64F zip

< Retum to SDK Bullder

Terms of Use | Contact

Opening SDK 22 FROM-K64F2p =)

Vou have chosen to oper:
. SDK 2.2 FROM-K64F 2ip
‘which is: WinZip File (92.3 MB)
from: htp/ex-stage freescalenet
What should Firefox do it ths i?
* Openvith [ Winkip (cefauit)

© save File

Do this automatically or fles like this from now on.

Save SDK once build completes

©2016 NXP Semiconductors. All rights reserved.

@ English ~

2 Bryan -~

‘NV



Access Configuration Archive from

Configurations Archive Manage menu

SYEREH oo s _ © Fasn + fe

Create a New Configuration

Switch Configurations

Manage Existing Configurations SDK Archive
Start a new configuration for a specific NXP device, development board, or development kit. Create, Delete, Edit, and Share an existing configuration.
‘ LPCE408J512 W |

Download a previously requested SDK build or download package via hash

| SDK Packages

Show| 10 ~ |eniries Search:

Name Configuration Date Actions

SDK 2.2 LPC54608J512 #

Device: LPC54608.512, SDK version: KSDK 2.2.0, OS: Windows, Toolchain: MCUXPRESSO,

017-08-19

Selected optionsl items: FatF'S, hiP, USB stack LPESeEnRISTZ TR LW
Package hash: 65a3cde62d9301aa15e2eede764209eb3

(5TMB)

Current Upload a
configuration configuration

31
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Preferences

- First time users may see an error if they have not filled out profile in “Preferences”
as required for export control compliance

-Name
@ English ~ 2 Anthony Huereca ~
_Company I : I : n
# Preferences
- Country B Notifications
- Project Description = Configuatons
<= SDK Archive

Feedback

T &

Logout

h
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Zip or Unzip an SDK package

- SDK packages are downloaded as .zip files
- When using 3 party IDEs, the SDK package must be unzipped
- For SDK support in the MCUXpresso Config Tools, the SDK package must also be unzipped

- MCUXpresso IDE can import SDK packages in either zipped or unzipped format.
- Zipped SDKs:

= When creating new projects or importing example projects, SDK source files are copied into the workspace (no
linked references).

- Unzipped SDKs:

= When creating new projects or importing example projects, SDK source files can be copied into the workspace or
referenced directly (linked references).

= Requires additional time to unzip (one-time).
= Provides speed improvement when many examples are imported to the workspace.

h
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MCUXpresso SDK File Structure

- boards — All examples and board specific files

- devices — All device and driver files (headers, feature files, linker files)

- middleware — stack source code

- rtos — RTOS source code

. boards
| CMSIS
. devices
. docs
| . middleware
| rtos I
. tools
|| LA_OPT_Base_License.htm
Q{ SW-Content-Register.tet
|| FRDM-K84F_manifest.xml

J crsis_driver_sxamples

, demo_apps

J driver_sxamples

/ mmcau_sxamples

J multiprocessor_examples
| project_template

J rtos_examples

J ush_examples

. dma_manager_2.1.0
) fatfs_0.12b

J hwip_2.0.0

. mbedtls_2.3.0

. mmcau_2.0.0

; multicore_2.2.0

, sdmmc_21.2

. freertos 9.0.0

,usb 163

35

, arm

. cmsis_drivers

J drivers

J gec

. iar

| MECUXpresso

. utilities
IQ’ fsl_device_registers.h
[ MKB4F12.h
[ MK64F12_features.h
I;:{ systermn_MKEBAFL2.c
[ =ystem_MEKB4F12.h
|| MKG4F12.xml

|| FTFE_4K.cfx
I;?f' startup_mhk64fla.c
I;f' startup_mbkb4fl2.cpp

[ fsl_adcl6.c
[ fsl_adcl6.h
@' fel_clock.c

[ fsl_clock.h

—

g fsl_cmp.c

@' fsl_crp.h

@' fsl_cmit.c

@' fsl_cmt.h

Ty

I-_A{ fsl_commaon.c
@' fel_common.h
—

M fsl_cre.c

@' fsl_crc.h

Q’ fsl_dac.c

Ty

[ fsl_dac.h

@' fsl_dmamuzx.c
[j fsl_dmamuxh
@' fsl_dspi.c

[ fsl_dspi.h

@' fsl_dspi_edma.c
Q’ fsl_dspi_edma.h
@' fsl_dspi_freertos.c
@' fsl_dspi_freertos.h
@" fsl_edma.c

I;:{ fsl_edma.h

N7y
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MCUX Expresso SDK File Structure - Examples

UK SDKSDE_2.2_FRDM-KB4F\boards\frdmbkb6df\demo_appsihello_world

1

-

36

Burn Mew folder

Data library

hello_world
Narne

| armgec
S drt
Jlar

) kds

. mdk

19| hello_world.bin

I:[’ board.c

—

I.__;[’ board.h

I:'[' clock_config.c
I:'[' clock_config.h
I:f hello_waorld.c
I:{ pin_mux.c

¥ I

I.__;[' pin_mux.h
IQ[’ readme.tet
| examplexml

| hello_warld xml

- Each example application has its own unique
copy of the board, pin_mux, and clock_config
files.

- Also each example also contains a pre-
compiled .bin file for easy drag-and-drop
programming

- Readme.txt contains instructions on how to run
the demo and pins used

h
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MCUXpresso File Structure - Examples

- Most configuration settings are in board.h file

— UART mOdule 44 /* The UART to use for debug messages. */
45 #define BOARD DEBUG UART_TYPE DEBUG_CONSOLE_DEVICE TYPE_UART
46 #define BOARD DEBUG UART BASEADDR (uint32 t) UARTE

_ UART baUd 47 #define BOARD _DEBUG_UART_CLKSRC 5¥5_CLK
43 #define BOARD DEBUG UART_CLK_FREQ CLOCK_GetCoreSysClkFreq()
49 #define BOARD UART TRQ UARTE RX TX TRQn

_ GP'O p|nS deflned 50 #define BOARD_UART_IRQ_HANDLER UART@_RX_TX_IRQHandler
21

52 #ifndef BOARD DEBUG_UART_ BAUDRATE
53 #define BOARD DEBUG_UART_BAUDRATE 115288
#endif /* BOARD _DEBUG_UART_BAUDRATE */

uowlown
o e

/* Define the port interrupt number for the board switches */
#define BOARD SW2 GPIO GPICC

#define BOARD_SW2_PORT PORTC

#define BOARD SW2_GPIO_PIN &U

#define BOARD SW2 IRQ PORTC_IRQn

#define BOARD 5W2_IRQ HANDLER PORTC_IRQHandler

#define BOARD SW2 NAME "SW2"

Lo

(TR ST S = RN = R |

o o O LN

- Default UART pins defined in pin_mux.c in BOARD _InitPins().

37
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MCUXpresso SDK Projects

- All source files are included in the example application projects
- Drivers are found under the drivers folder

- Board specific files under the board folder

- Application specific files under source folder

38

a =5 frdmkidf_demo_apps_hello_world
> q;b‘ Binaries
> ! Includes
- [ CMSEIS
4 [ board
+ [€ board.c
> board.h
- [g clock_config.c
> clock_cenfig.h
- g pin_mux.c
» pin_mux.h
4 [ drivers
- [ fsl_clock.c
+ [n] fsl_clockh
+ g fsl_common.c
» fsl_commaon.h
- g fsl_flash.c
. fsl_flash.h
» ] fsl_gpio.c
. fsl_gpic.h
> fsl_port.h
- g fsl_sme.c
. fsl_smec.h
- g fsl_uart.c
. fsl_uart.h
4 |2 source
- g hello_werld.c
> 2 startup
- 2 utilities
+ = Debug
» = doc

h
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MCUXpresso SDK Startup

- Reset_Handler found in \devices\<device>\<compiler>\startup_<device>.s
- Called ResetISR for MCUXpresso IDE

- Systemlnit() found at \devices\<device>\system_<device>.c is used to enable
cache (if available) and disable the watchdog timer.

- Then jumps to main(), and three configuration functions run:
_BOARD _InitPins();
-BOARD_BootClockRUN();
-BOARD _InitDebugConsole();

39
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Lab 1 : To create a new SDK configuration online

- Pre-requisites
- PC running Windows/Linux/macOS
-~ Internet connection
- Follow the Lab1 Hand out
- Download SDK_2.2 L PC54608J512

41
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Copy of SDK made in default path

43

What happens when an
SDK is dragged/dropped
into the IDE?

The Drag/Drop feature
creates a copy of the SDK
located at default path:
C:\Users\“user_name™mc
uxpresso\SDKPackages

@ Installed SDKs 2 [ Properties & Console 2 Problems 0 Memory ® Instruction Trace £d SWQ Trace Config

& Installed SDKs 'SDK 2.x FRDM-K64F' ('0.0.0') already added as ‘folder".

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

Name Version Location
[v] # SDK_2.x_FRDM-K64F 2.2.0 =] SDK_2.x_FRDM-K64F
#HSDK_2.x LPC54608)512 2.2.0 ] SDK_2.x_|LPC54608)512
Organize ~ Include in library ~ Share with ~ Burn New folder
17 Favorites Name Date modified Type Size
Bl Desktop % SDK_2.2 FRDM-K64F 24/5/2017 3:21PM  WinZip File 65,724 KB
} Downloads 4 SDK 2.2 LPC54608)512 22/5/2017 443PM  WinZip File 59,114 KB

< Recent Places

£ NnaNrivia

h
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Install an SDK: Advanced

Add paths to “SDK search roots:” for IDE to find
current or future stored SDK packages

- Window -> Preferences -> MCUXpresso IDE ->
SDK Options

SDKs can be zipped or unzipped

For SDKs stored outside the default location:
- “Delete SDK” function is disabled
- Knowledge of SDKs is per workspace

If multiple SDKs are found for the same device
in various locations, you can choose which is
loaded by reordering list (top has priority)

Note: default location for drag/drop:
C:\Users\"user_name”\mcuxpresso\SDKPackag
es

(38 Preferences

type filter text

Template Default Values

> Help

> Install/Update

4 MCUXpresso IDE
Debug Options (Advanced)
Debug Options (Miscellaneous)
Debug Probe Discovery
Default Tool settings
General
J-Link Options
LinkServer Options
LPC-Link Options B
LPC-Link2 SWO Trace
MCU settings
Paths and Directories
Quickstart Panel
SDK Options
User Interface Enablement
Utilities

> Run/Debug

» Team

m

@

Task Tags ~ |

| 4

SDK Options

Add SDK install locations to the following table to provide part
support in MCUXpresso IDE.

SDK refresh policy on startup:

[] Always unzip SDK zipped files when installing.
Do not ask for unzipping SDK on import.

["] Do not ask for confirmation on SDK Drag and Drop install
[ | Refresh and recreate part info

SDK search roots:
CA\Users\r43125\mcuxpresso\SDKPackages

Remove

Up

Down

2 Recreate part info

Hide middleware components in the SDK New Project Wizard.
[ ] 1gnore SDK flash driver and use only internal flash driver

[ ] 1mport SDK multiple examples default to semihosting

I Restore Defaults ] l Apply

I oK ] l Cancel

h
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AGENDA

- MCUXpresso Software And Tools Overview
- MCUXpresso SDK
= Web Builder
= File Structure
- MCUXpresso IDE
= Importing/Building
= Debugging
- MCUXpresso Config Tool
= Project Cloner
= Pins Tool
= Clocks Tool
- LPC54608 LCD Lab, Key APl and EmWin Demo

45



MCUXPRESSO IDE




Open MCUXpresso IDE

47

Open MCUXpresso IDE on your system

At the dialog box, enter a location for
your workspace then click OK

- Example)
C:\NXP\MCUXpressolDE\workspace

Note: A workspace is a directory used to
store projects that you want to actively
work on during the IDE session

. Eclipse Launcher &J

Select a directory as workspace

MCUXpresso IDE uses the workspace directory to store its preferences and development artifacts.

Workspace: CANXPAMCUXpressolDE\workspace A Browse...

D Use this as the default and do not ask again

» Recent Workspaces

OK } ’ Cancel

h
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Develop Perspective

- MCUXpresso IDE will startup in a
new workspace with no projects in
the Develop Perspective

- A “perspective” is a collection of
different “views”

- The Develop perspective provides
a single combined project
management and debugging view

- In addition to the default Develo
perspective, the MCUXpresso IDE
also supports traditional Eclipse
C/C++ and Debug perspectives

48

. workspace - Develop - Welcome page - MCUXpresso IDE

= [ 5] |

- (® -

O Q<[ ein]

[ Project... 2

Project
Explorer
View

O Quic.. ¥ ®-Glob ari.. Brea Ou =

! MCUXpresso IDE (Free Edition)

- Start here
] New project...
] Import SDK example(s)...

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

" Quickstart
Panel View

File Edit Navigate Search Project Run FreeRTOS Window Help

= B @ Welcome % =08

BE ~

=] = Help->MCUXpresso User Guide
Further product documentation is provided within the MCUXpresso IDE via the Help menu
- « Help->Help Contents
(@ Installed S... & Properties Console oblems viemo Instructio LA SWOT 0 Power Mea =0
1= eaa|EBE
-
@ Installed SDKs /
To install an SDK, simply drag and drop an SDK (zip file/folder) into the 'Installed SDKs' view. :|
~  Name Version

—— (Console / Install SDK / Problems /

[E=e=dl SRR -SSR AN A 3 PR & AR AT A oy

Quick Access | B |[R)

file:///C/NXP/MCUXpressolDE_10.0.0_ 318 rc2_1/ide/pages/registeredFreeEdition.htm

> B
AV 4

VA \ |

MCUXpresso IDE (Free Edition) is fully activated
Editor

Welcome to MCUXpresso IDE (Free Edition). The sofiware is now fully activaied, and can be used for produc
Vi

MCUXpresso (Free Edition) can be used to generate and download applications with no size limit.

Product Documentation

The MCUXpresso IDE User Guide provides insiructions for using MCUXpresso. This is also available from tf]

Location |

Trace Views / Power Measurement

N7y
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Changing the Layout of the Develop Perspective

- Layout of views within a perspective can be tailored to meet your personal needs
- For example, if we wanted to have the Registers view always visible...

Click and hold
down on the View
you want to move

eriphe... |1l Regf tgg\gx £ Ssymbel.. = B
o=t B es ~

49

[ Project ... &, Periphe... | 1lf Registers 3 | & Symbol ..
L-tE|0d

Continue to hold
down and drag
the cursor to the
location you want
to view to be
displayed

= &

-

Then release the
mouse click, and
the view will be
placed at the
required position

[ Project Explorer 53 Peripherals+ Symbol Viewe = b
2E -

111l Registers &3 £ =k = | =1 ¥ =8

Save As,..
Reset

Close

Show Text

Right click on the
Perspective
button (top right
of IDE window) to
reset the layout
back to the
default

h
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Installing an SDK in the IDE

50

Part Suppo rt is added by .

installing MCUXpresso SDKs ...~ 07
into the IDE

Allows example projects and
driver examples from SDK to
be easily imported

New project generation
based on board or processor
In SDK O Quickstart Panel 52 9= Global Variab!

g MCUXpresso IDE (Free Edition)

~ Start here

B New project.

The IDE is only compatible PRl

with SDKs built for
MCUXpresso

MR S| F R B0

RARRISILIESA R RS CRCIE SR

B[ Y= 0 @Welcome | @ Welcome to MCUXpresso | MCUXpresso Config Tools &

NXO MCUXpresso OVERVIEW ~ TOOLS-  MANAGE

Feedback

CFG

outine = B @ installed SDKs &5 L Poperties & Console [& Problems B Memory € Instruction TWce E3 SWO Trace Config =8 Power Measurement Too

| Installed SDKs

| Toinstall an SDK, simply drag and drop an SDK (zip file/folder) into the Installed SDKs' view,

Name

Version Location

Hyperlink displays
MCUXpresso SDK
builder in IDE

Guaiee=-

h
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Install an SDK: Drag and Drop

51

Drag/Drop SDK packages
directly into the IDE in the
Installed SDKs view

@ 1Installed SDKs 2 O Properties & Console [ Problems 0 Memory ® Instruction Trace &l SWO

Can drag SDK as folder To install an SDK, simply drag and drop an SDK (zip file/folder) into the 'Installed SDKs' view.
or zip (archive). IDE uses Mame Version ocation
] # SDK_2.x_FRDM-K64F 220 @ SDK_2.x_FRDM-K64F
separate icon for each #SDK_2.x LPC54608)512 220 () SDK_2.x LPC54608J5
type Vel
Drag and Drop SDK Folder

SDKs installed in the
default location are
shared across
workspaces

h
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Inspect SDK

File Edit Navigate Search Project Run Window Help

o~ [®v&vBinjponerse IR URRBRISAAFEYOTAT (O SRER AR AR Quick Access | & (&)
& @installed SDKs |0 Properties & Console (& Problems 0 Memory ® Instruction Trace &4 SWO Trace Config ® Power Measurement Tool eaaleBE== |,
& o
2| & lled SDKs 'SDK 2.x FRDM-K64F' (0.0.0") already added as ‘folder"

. Toinstall an SDK, simply drag and drop an SDK (zip file/folder) into the ‘Installed SDKs' view.
Name Version Location
) SDK_2.x_FRDM-K64F 220 ® SDK_2.x_FRDM-K64F H Boards

File Edit Navigate Search Project Run Window Help

[V]# SDK_2.x LPC54608)512 220 B <Default Location>/SDK_2.x_LPC54608)512 ® Devices e
& Compilers NvAGE P YR BN PLIEN 2.4 53R PERRRRSLAFHYOYQA (@O viIREME v v eCv Y Quick Access || & |
P ® Toolchains = — Ok
 Toolchain Settings 5 @installed SDKs = |0 Progerties E Console L2 Problems 0 Memory © Instruction Trace ZISWQ Trace Config = Power Measurement Tool daslaB=1 |
& Components ol b
2 | o Installed SDKs ‘< 2.x FRDM-K64F (0.0.0) elrcady added as 'folder’

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

Name Version Location
[T]#SDK 2x FRDM-464F 220 @ SDK_2.x FRDM-K64F < WEoards
SDK 2.x LPC54608/512 220 [ <Default Location>/SDK_2.x LPC54608)512 7\ 4 LPCXpresso54608 100

C“Ck On SDK paCkage : # Debug Configurations
to explore contents :

it Memory Settings
4+ B Devices
4 B LPC54608 100
B Packages

Expand each section to e g

% Debug Configurations
view attri butes 8 Evluaton Boards
& C Linker Settings
O IDrRARNR ranfin (& C++ Linker Settings
4+ 5 Compilers

gec
+ ® Toolchains
4 MCUXgresso IDE 100
# Debug Configurations
+ 8 Toolchain Settings
4 meupresso 100
gnu.cpp.compiler.option optinr
gnu.cpp.compiler.option.misc.
com.crt.advprojectgpp.hdrlib
gnu.ccompiler.optian.optimize

scoth

gnu.ccompiler.option.

4 L >

G InrRARNG cnnfin
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MCUXpresso Config Tools

Integrated configuration and
development tools for LPC
and Kinetis MCUs

CFG
Clocks . # Peripherals
SDK .
Builder : MCUXpresT
™ 1Q oO01s
Project
Generator
Power

Estimator

53

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\
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Import an SDK Example into the workspace

1. Click “Import SDK examples...

from Quickstart panel

(U Quickstart Panel 3 - GlobZlVariabl.. ®-Variables ®e Breakpoints 5z Outline = O

MCUXpresso IDE | “ree Edition)
~ Start here

4] New project...

B [mport SDK example(s)..

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

)
's

& Quick Settings= >

Processors

from installed
SDKs

[ 50K import Wiza

® Importing project(s)for device: LPC546081512 using board: LPCXpresso54608

. Board and/or Device selection page

~ SDK MCUs

Available boards.
MCUs from installed SDKs

Please select an available board for your project
NXP LPC54608512

4 LPCS46xx
LPC54608)512

Supported boards for device: LPC546081512

oK.

Ipcxpresso54608

Opens selection

. wizard
&

I Build all projects []

Lo workspace 0 items selected

Selected Device: LPC54608)512 using board: LPCXpresso54608
Target Core: cortex-md

Name
Description: The LPC5460x are ARM Cortex-M4 based #SDK 2. LPC54608512
microcontrollers for embedded applications.

SDKs for selected MCU

®

« SDK examples are board specific

Boards from installed SDKs
and preinstalled LPC boards

Version Location

220 & <Default Location>/SDK 2.x LPC54608/512

ok |[Net> | Finisn Cancel




Import an SDK Example into the workspace

) 50K Import Wizar ) -~ . i ] { ” -
¢ Importing project(s) for davice: LPC54608/512 using board: LPCXpresso54608 ‘

. Board and/or Device selection page

~ SDK MCUs Available boards L1
MCUs from installed SDKs Please select an available board for your praject.

| NXP LPC54608)512 Supported boards for device: LPC54508)512

| LRCS4

{

| LPC54608)512

2. Click on board |
image to import
an SDK example | —

Selected Device: LPC54608J512 using board: LPCXpresso54608 SDKs for selected MCU
Target Core: cartex-md Name Version Location
Description: The LPC5450x are ARM Cortex-M4 based #SDK_2x LPC54608)512 220 # <Default Location>/SDK 2. LPC54608)a——— I n Stal | ed S D K fo r

microcontrollers for embedded applications.

selected board

® < Back Finish

56 3. Select Next to
continue



SDK Example Import Wizard

@ You have selected 1" projects to import.

roject name prefi IpcxpressoS4608_
4. Expan

. Import projects
| Project name suffc i
V| Use default location
eX a m I e S Locstion: | CAmp\MCUXpressoIDE 1000 Traiing\LPC Browse.
p Project Type Project Options
QU Project ©) C+ Project © C Static ibrary ©) C++ Sttic Lbrary [Dblesemivost
V] Copy sources
Examples wivklge

Version

‘m

2 demo_spps

[ et wortd

5. Select
project

[

Fish || Cancel

m
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6. Click Next

.Advanced Settings

~ C/C++ Library Settings

Set lbary type (and hosting variant) Redlib (nohost-nf)

7] Redlit: Use foating point version of printf | NewiibNano: Use floating point version of printf
[ Redlib: Use character rather than string based printf || NewlibNano: Use floating point version of scant
[ Rerect SOKPRINTF o C oy “printf

[ Redirect printf/scanf to ITM

|| Rediirect printf/scanf to UART

7. Check box to
print to serial port

~ Memory Configuration

Vemory detals
Type Name. Alias Location Size Driver
Flash PROGRAM_FLASH Flash 0x0 0x80000 LPC5480x 512K cfx
Flash BOARD_FLASH Flash2 0610000000 01000000 LPC5460¢_SPIF_GENERIC.cfc
RAM SRAML0.123 RAM 0420000000 028000 @
RAM SRAMX RAM2 0x4000000 0x8000 .
RAM USB_RAM RAM3 0x40100000 0x2000

RAM BOARD_SDRAM RAM4 0xa0000000 0x1000000

- Hardware settings

Set Floating Point type Fpyd (HardABI)

~ MU € Comniler

<Back Nt > I finsh Concel

m

8. Click Finish



Copy Sources

- If copy sources is selected, files needed for example project are copied from the
installed SDK into the project folder located in your workspace

- If the SDK was zipped this option would be selected automatically and greyed out

- If Copy Sources is not selected, SDK source files used in the project are linked
directly from the installed SDK

- NOTE: Linking sources will modify the installed SDK

h
P ]
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Sharing Projects

- If a project is built using part support from an SDK and is then exported — for
example to share the project with a colleague who also uses MCUXpresso IDE,
then the colleague must also install an SDK providing part support for the project’s
MCU.

- Note: Because device support is included in the SDK, it is recommended that any
required SDKs are installed before a project requiring SDK part support is
imported. However, if this is not done beforehand, simply select the imported
project in the project explorer and right click and select: C/C++ Build -> MCU
settings ensure the correct MCU is selected and click Refresh MCU Cache.

h
P ]
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Building an Example

60

LPC54114 -

File Edit Navigate Search Project Run Window Help

i S | ® >R/ >~ @Biw| 00w 2T dED e
& Project Explorer & Peripherals+ ! Registers Symbol Viewer =
=E -

=% Ipoxpresso54608 demo apps hello wor . .
b ~2S—6tick project in
Not.e: After §electmg a explorer
project, options to build,
clean, and debug become
active

@O Quickstar... ¥ ®-Global Va... ¢

Variables ®e Breakpoi.. 5= Outline ~ H

MCUXpresso IDE (Free Edition)
~ Start here

= New project...

L Import SDK example(s)...

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

A Build 'Ipcxpresso54608_demo_apps_hello_world' [Debug] I

¢ Clean 'Ipcxpresso54608_demo_apps_hello_world' [Debug]
kL Debug 'Ipexpresso54608_demo_apps_hello_world’ [Debug]

B Edit Ipcxpresso54608_demo_apps_hello_world' project settings
= Quick Settings> >

& Export project(s) to archive (zip)

N Export project(s) and references to archive (zip)

= Build all projects [Debug]

View Build
Status in
Console

Installed SDKs I Properties & Console ® £ Problems 0 Memory ® Instruction Trace & SWO Trace Config = Power Measurement Tool "=

A ER R MYy
CDT Build Console [Ipcxpresso54608_demao_apps_hello_world]
Performing post-build steps
arm-none-eabi-size "lpcxpresso546e8_demo_apps_hello_world.axf"; # arm-none-eabi-objcopy -v -0 binary "lpcxpressob:
text  data bss dec hex filename
12516 4 8484 21804  526c lpcxpresso54608_demo_apps_hello_world.axf

A

11:23:18 Build Finished (took 6s.693ms)

<@

«_m |

Click Build

)



Memory Usage in Build Console

61

a5 3

. — . . . . . . = e T = = = o = =]
Installea SDKs Fropertes E Console & Froblems U Memory % Instruction lrace gg >WO lrace C onf a B0 Power Measurement Too 8

R e B A =R R
CDT Build Console [Ipcxpresso54608_demo_apps_hello_world]

INVOKINE: FLU LINKEr N
arm-none-eabi-gce -nostdlib -L"C:\nxp\MCUXpressoIDE_10.8.0 344\Workspace\TechDay\IDE\1lpcxpresso54608 demo_apps_hello world\libs" -Xlinker -

Memory region Used Size Region Size %age Used
PROGRAM FLASH: 12564 B 512 KB 2.40%
BOARD_FLASH: 0 GB 16 MB 0.00%
SRAM 0 1 2 3: 8488 B 160 KB 5.18%
SRAMX : @ GB 32 KB 0.00%

USB_RAM: 0 GB 8 KB 0.00%

BOARD SDRAM: 0 GB 16 MB 0.00%

Finished building target: lpcxpresso54608_demo_apps_hello_world.axf

make --no-print-directory post-build
Performing post-build steps
arm-none-eabi-size "lpcxpresso54608 demo apps hello world.axf"; # arm-none-eabi-objcopy -v -0 binary "lpcxpresso54608 demo apps_hello world
text data bss dec hex filename

12568 4 8484 21048 5238 lpcxpresso54608 demo _apps_hello world.axf

m

@9:15:22 Build Finished (took 65.78ms)

1|

-

text - shows the code and read-only data in your application (in decimal)

data - shows the read-write data in your application (in decimal)

bss - show the zero initialized (‘bss’ and ‘common’) data in your application (in decimal)
dec - total of ‘text’ + ‘data’ + ‘bss’ (in decimal)

heXx - hexadecimal equivalent of 'dec'

- - -

-

h
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B u i I d Re S u It S (%] 1DE - Develop - Ipcxpresso54608_demo_apps._hello_world/source/hello_world.c - MCUXpr¢

File Edit Source Refactor Navigate Search Project Run Window Help
nfh g D> R vRBRFEHE>O-Qv @in|p om0

- Link step will generate an AXF file

[t5 Project Explorer 52 | 2, Peripherals+ i Registers £ Symbol Viewer ‘ veEr

- Standard ARM Executable Format — ELF/DWARF # DbgConsole Putchar(int): int
. ++ DbgConsole_Scanf(char?, ..} : int
- MCUXpresso IDE can directly download to target + & Debug
. > (= board
— Post build step can be used to convert to other & CMSES
formats, such as binary or hex (using arm-none- e
eabi-objcopy) . & startup
» (= utilities
* 35 |pexpresso54608_demo_apps_hello_world.axf - [arm/le]
- Linker scripts, controlling placement of code and 4 AT
data in memory, generated automatically by IDE [ LPCS46081512 partx

[ LPC54608)512.xml
El Ipcxpresso54608_demo_apps_hello_world_Debug_library.ld

. . B Ipcxpresso54608_demo_apps_hello_world_Debug_memory.ld
MAP file generated by linker can be very useful 1 popresso34608_demo_apps_helo_world_Debugld
t B Ipcxpresso54608_demo_apps_hello_world.map
OO @ makefile
- Shows where code and data has been placed, and 3 objectsmk

L& sources.mk

sizes of individual sections

62
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Create Binary

- Useful for drag-and-drop programming via OpenSDA
- Right Click on .axf file: Binary Utilities ->

63

> Lles
I %5 Ipcxpresso54608_demo_apps_hello_wi

El criontolist.atd
LPC54608_internal_peripheralxml
LPC54608)512_part.xml
LPC54608)512.xml
|pcxpresso54608_demo_apps_hello_w
Ipcxpresso54608_demo_apps_hello_w
|pcxpresso54608_demo_apps_hello_w
Ipcxpresso54608_demo_apps_hello_w
L@ makefile

L& objects.mk

@ sources.mk

< | 11

& Quickstart Panel & ®= Global Variabl...

E MCUXpresso IDE (Free Edition)

~ Start here

B new project..

= Import SDK example(s)...
® Import project(s) from file system...

A Build 'Ipcxpresso54608_demo_apps_hello_w
¢ Clean ‘Ipcxpresso54608_demo_apps_hello_w

w Debug 'lpcxpresso54608 demo_apps_hello
M . - . - - R

=

Create Binary

rled 2t - Tz em 1ol 6 BOARD_TnitPins();
e J » BOARD_BootClockFROHF48M();
BOARD TnitDebugConsole();
Open
Open With [ § PRINTF("hello world.\r\n");
g Copy Ctri+C .
hile (1
Paste Ctrl+V while (1)
® Delete Delete ch = GETCHARQ);
Move.. PUTCHAR(ch) ;
Rename... F2 }
.
s Import.. <
Y
| Bt Properties B Console 2
Refresh
Run As v presso54608_demo_apps_hello_world Debug [C
Debug As , lUXpresso Semihosting Telnet conscle
Profile As 4
Launch Configurations 4
Smart update 4
Utilities 4
I Binary Utilities l > Create hex
Tools 4 ! Create binary I
%’ Run C/C++ Code Analysis LinkServer GUI Flash programmer
Team 4 Disassemble
Compare With 4 Size
Replace With 4 Strip debug symbols
Properties Alt+Enter Hieres il il

h
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File Edit Navigate Search Project Run Window Help M

. IDE - Develop - Welcome page - MCUXpresso IDE I
SYMbOl Viewer o e —

e~ | . S g ) v| ein ‘ > M B ‘l = - File Edit Navigate Search Project Run Window Help
Hi B~ R~BiF B0~ A~ |G|l ® S ]S
[(5 Project Explorer 2 Peripherals+ i Registers & Symbol Viewer % = a
File Edit Source Refactor Navigate Search Project Run Window Help = 'sh ‘ }:b | 7 r[\jP[OjE.‘CT B(plc"er %Peripheralﬂ G ReQiSTEIS E Symbo' Viewer 2 ~
E v RS R R A NN - Symbol Address (Range)  Size Flags B¢ 1=:°|f-1‘ N
&5 Project Explorer 52 | % Peripherals+ &4 Registers £ Symbol Viewer  =[5) © = O 4 Ipcxpresso34608_demo_apps_hello_ Symbol Address (Range)  Size Flags |
- & drivers - > text {00000000-00002 12560 Local Debug 4 text (00000000-0000... 12560 Local Debug |
¢ (= source > .data (20000000-20000... 4 Local Debug DbgConsale_PrintfFrormatted 000004a0 856 Local Function il
oy data RAM2 (00000000-00000... 0 Local Debug DbgCansale_PrintfPaddingCh 0000034c 62 Lacal Function
» % Ipcxpresso54608_demo_apps_hello_world.axf - [arm/le] .data_RAM3 (00000000-00000... O Local Debug DbgConsole_ConvertRadixMNu 0000038c 276 Local Function
i:é”izg?;imal N .data_RAM4 (00000000-00000... 0 Local Debug CLOCK_SetFLASHAccessCycle 000009f8 52 Local Function
B LPC546081512_partml > .bss (20000004-20000... 292 Local Debug CLOCK_GetAsyncApbClkSrc - 00000a2c 32 Local Function
[ LPC54608512.xml > .uninit_RESERVED (00000000-00000... O Local Debug POWER_DisablePD 00000a4c 46 Local Function
E Ipcxpresso54608_demo_apps_hello_world_Debug _library.ld noinit_ RAM?2 (00000000-00000... 0 Local Debug wthreqLookup 00002718 32 Local Obje[t
E Ipcxpresso54608_demo_apps_hello_world_Debug_memary.ld o .
B Ipcxpresso54608_demo_apps_hello_world_Debujld .noinit_ RAM3 (00000000-00000... 0 Local Debug CLOCK_EnableClack 0000173c 38 Local Function
!pcxpresswff?f,demu,apps,fm!!u,WD!!dl‘bm .noinit_RAM4 (00000000-00000.. O Local Debug s_flexcommBaseAddrs 0000281c 40 Local Object
> .noinit (00000000-00000... O Local Debug T T nonannas o Pt
> heap (00000000-00000.. 0 Local Debug [IDE- Develop - W
.heap2stackfill (00000000-00000:. 0 Local Debug m
> stack (00000000-00000.. 0 Local Debug
» *ABS* (00000000-00000... O Local Debug C-EBR -4 -Ri¥%-0~-Q%-[einp» N2 R|FE
. . » *UND* (00000000-00000... 0 Local Debug ‘= % Peripherals+ !i!f Registers % Symbol Viewer 2 B+ T2 0
[ ] R I g ht—CI IC k . aXf & || Symbol Address (Range) Size Flags o
. . [ .data RAM2Z (00000000-000... O Local Debug
Jil= .data_RAM3 (00000000-000.. 0 Local Debug
file in explorer, « Symbol W e
. . &= 4 bss (20000004-200.. 292 Local Debug
then Se|eCt TOOIS viewer Wi ” b EXpand eaCh iz s_debugConsole 20000004 16 Local Object | _
. . 2 s Pll_Freq 20000014 4 Local Object 1
> V|eW Sym bOIS move to Sectlo n to e s_Usb_Pll_Freq 20000018 4 Local Object
Z] s_Audio_Pll_Freq 2000001c 4 Local Object
. . . s_flexcommlIrgHandler 20000020 40 Local Object
fro nt Of VI eW exam I n e ItS s_flexcommHandle 20000048 40 Local Object
errmo 20000070 4 Global Object
Sy m bo I S _ebss 20000128 0 Global
_bss 20000004 0 Global

A ¥ 4
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New Project for Board (Defaults)

Board Files: Board . ] \. @
Project Name: - - files have no prn.lpﬂ Type: C
Automatically named B8 configure the project initialization by default ~ Project by default
but can be mOdmed Project name: LPC54608 Project /7 | Project name suffix: &
Proiect Location: Use default location : 7 : SethOStIng enabled
Defaults tO Current L n: | CAworkspace\MK64FN1MOxod2_Project Browse... by default
WOI’kS ace Device Packages Board Project Type Project Options |
p () MKB4FNIMOVDC12 s @ Empty board files @) C Project ©) C++ Project Enable semihost CMSIS-Core flleS are
) ‘-?J MKG4FNIMOVLL12 El @ Default board files (©) C Static Library (©) C++ Static Library CMSIS-Core added by default
Packages: Package © MK64FNIMOVLQ12 - Copysources
of processor on board os i driver & ¥ % | utilities i Source files are
Selected type to filter type to filter type to filter Copled by default De'
Name Vers... Name Vers... = MName Vers... H
0OS: Baremetal [¥]4 baremetal  1.00 ] adc1s 200 | [ ]4* debug_consi 1.00 select for linked
4 clock 210 3 |4 notifier 100 references (only
selected by default ] cmp o 3 | 8 shen T available if SDK is
] & emt 201 .
[ 1% common 200 UnZIpped)
[ cre 201
|4 dac 201 e
. [ ]4& dmamux 202 Utilities: None
! Drivers: None Bede selected by default.
edma 1.
selected by default. ElRoe 11 - Can be added by
Can t?e added by marking checkbox
marking checkbox
® < Back H Next > I [ Finish ] l Cancel

65
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New Project for Board

4. Select
Default Board files

Adds initialization
code in board
files for pins,
clocks, and
debug console

66

'58) DK Wizard e ) e

. Configure the project

Project name: LPC54608 Project /| Project name suffix: &
Use default location
Location: | C\workspace\MK64FN1MMox12_Project Browse...
Device Packagns Board Project Type Project Options |
) MKG4FN1MOVDC12 - () Emptv board files @) C Project @) C++ Project Enable semihost
@ MKB64FNIMOVLL12 1= @::Default board files @) C Static Library (@) C++ Static Library CMSIS-Core
(©) MKB4FN1MOVLQ12 % Copy sources
0s & driver & W %  utilities 7 ¥ %
type to filter type to filter type to filter
Name Vers... Name Vers... I Name Vers...
B baremetal 1.0.0 :@ adcl6 200 -B debug_cons 1.
[ & clock 210 3 []%: notifier ~ 1.00 AddS debug con SOIQ
[C]4 cmp 200 — [C]4: shen 1.00 M -
] t 201 f b d
e support for boar
[¥]% common 200
% crc 201
4% dac 201
I8 dmamux  2.0.2
i 4 dspi 214
[]4&: edma 211
152 anet 211 S
@ / < Back I Next > [ Finish J [ Cancel I

Adds drivers to support
initialization

5. Select Next to
continue

h
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New Project Advanced Settings

Moo=

. Advanced project settings

~ C/C++ Library Settings Li brary

Set library type (and hosting variant) IRedIib (semihost-nf) -
["] Redlib: Use floating point version of printf NewlibNano: Use floating point version of printf : ; I t'
[] Redlib: Use character rather than string based printf NewlibNano: Use floating point version of scanf e eC I O n
Redirect SDK "PRINTF" to C library "printf"
[ Redirect printf/scanf to TTM 6 CheCk bOX to
[/|Redirect printf/scanf to UART

. .
print to serial port
Memory details

Type Name Alias Location Size Driver ‘ M e m O ry

Flash PROGRAM_FLASH Flash 0x0 0x100000 FTFE_4K.cfx

RAM SRAM_UPPER RAM 0x20000000 0x30000 C O n fi g u r at i O n

.
F I O at I n RAM SRAM_LOWER RAM2 0x1fff0000 0x10000
RAM FLEX_RAM RAM3 0x14000000 0x1000

.
P O I nt ~ Hardware settings
Set Floating Point type le\,4 (HardABI) v]

Setup

Language standard lCumpiIel default 'I

Compiler
selection

® Next > Finish ] l Cancel

7. Click
67 Finish
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Changing Project Settings

Open the Properties for Change optimization

the “myproj” project via Switch to Compiler Settings are for specified level, click OK, then

the Quickstart Panel Optimization settings /Build Configuration trigger a build

——— / Sl  Optimization Level | Nene (-00) ~
') Quickstart Panel 23  (¥)= Global Variables (%)= Va T A Mone (-00
»Q = [ Settings Dy w Other optimizatian flags Optim(ize (]013
s > Resource . . . .
. MCUXpresso IDE (Pro Edition) s ) 4 - [T Enab!¢ Link-time optir Optimize more (-02)
a C/C++ Build Configuration: [Debug [ Active ] '] [Manage Configurations... Fat lto ijEth"- (-ffat-lta Optirmize most (-0‘3]
g Build Variables o ¥
o Enetionment - § Optimize for debug (-Og
. Logging & Tool Settings |.ﬁ' Build stepsl Build Artifactl Binary ”arsersl € Error Parsers|
MCU settings [ J
B MCU C Compiler Optimizatien Level None (-00) k.
B8 import SDK example(s)... > ‘ o i
) opl o Bt i lect Other optimization flags | *fno-commeon DefaUIt BUlId at _OO
& Import project(s) from file system... | C/C++ General (# Preprocessor
Project References \\ # Symbols [] Enable Link-time optimization (-fito) = Building target: LPC546081512 Project.axf
&, Build 'LPC54608)512_Project’ [Debug] Run/Debug Settings (% Includes Fat lto objects (-ffat-lto-objects) Invoking: MCU Linker
J ‘ arm-none-eabi-gcc -nostdlib -L"C:\Users\nxp7336@\Documents’
Clean 'LP(C54608)512_Project’ [Debug] iy Memory region Used Size Region Size %age Used
J 9 gafb“gg‘”g b PROGRAM_FLASH: 15512 8 512 KB 2.96%
b3 Debug 'LPC54608)512_Project’ [Debug] %,; amings BOARD_FLASH: 8 G8 16 MB 0.00%
= (22 Miscellaneous SRAM_@_1_2_3: 8496 B 160 KB 5.19%
e (2 Architecture SRAMX:: o 68 32 KB 0.00%
» ] ) - 4 53 MCU Assembler USB_RAM: e GB 8 KB 0.00%
& Edit 'LPC54608)512_Project’ pro;e@ 2 General BOARD_SDRAM: o 68 16 MB 0.00%
o (2 Architecture & Headers | & Finished building target: LPC546@8)512 Project.axf
4 1% MCU Linker .
25 Generl Project changed to -Os
“ H ” B Librari . y
(% Libraries arm-none-eabi-gcc -nostdlib -L"C:\Users\nxp7336@\Documen
Or use Propertles entry (5 Miscellaneous i Memory region Used Size Region Size Xage Used
1 1 _ @ Shared Library Settings PROGRAM_FLASH: 12756 B 512 KB 2.43%
on Project Explorer right P | S0ARD_FLask: o 6o 1 o.o0%
. ; % .19%
(2 Managed Linker Script SRAM @ 1 2 3 8496 B 160 KB 5.19;
click menu or press B Mulicore SRAPK: o GB 32 KB 0.00%
et USB_RAM: @ GB 8 KB ©.00%
_ H BOARD_SDRAM: @ GB 16 MB 0. 00%
Alt Menu (WIndOWS) @ i oK i [ Cancel Finished building target: LPC546@8]512 Project.axf

- — W
68 Note : We have only changed the application, not library projects 4\



Import Project from File System

U Quickstart Panel &2 ®-Global Variabl... - Variable

MCUXpresso IDE (Free Edition)
~ Start here
B rew praoject...

B 1 port SDK example(s)..

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

)
s
2

3

kS

=]
= Quick Settings> >
N
&

Build all projects []

19 workspace 0i

B imeor P o

Import project(s) from file system...

Select the examples archive file to import.

Import project(s) from file system...

Select a directory to search for existing Eclipse projects.

Projects are contained within archives (.zip) or are unpacked within a directory. Select your

project archive or root directory and press <Next>. On the next page, select those projects you
wish to import, and press <Finish>.

Project archives for LPCOpen and ‘legacy’ examples are provided.
Project archive (zip)

Project directory (unpacked)

Root direcmryi } Browse. |

LPCOpen

LPCOpen is the recommended code base for Cortex-M based NXP LPC Microcontrollers.

MCUXpresso IDE includes the LPCOpen packages which can be imported directly by pressing the Browse
button in the Project archive (zip) section, above, and navigating to the Examples/LPCOpen directory.

Alternatively, press the button below to Browse the nxp.com website for latest resources.

Browse LPCOpen resources on Nxp.com...

@ [ <gack |

Options.
[] Copy projects into workspace

Working sets

Add project to working sets

d
Projects:
hot_Ipcxpresso54608_pin&iclk_config (hot_Ipcxpresso54608_pin&iclk_config/) selectAll ||
Deselect All

| | working sets

< Back ”

Next> [ Finish

/]

Cancel




Library Variants

- Libraries are provided in number of variants, with different
underlying “stub” providing support functions:

- None
= Smallest footprint. Excludes low-level file 11O C library

» For Newlib, excludes memory handling functions Printf function
- Nohost and Nohost-nf :

= Provides memory handling functions and some file 1/O. No.ne Nohost stub Semihosting stub
» However, it assumes no host, and so file 1/O will do nothing .

- Semihost-nf (no files) .
= Reldlib only Unresolved

» Similar to Semihost but only supports 3 standard built in streams refere.nces
(stdin, stdout, stderr) from linker

= Reduces memory overhead, but application cannot open files Debug interface

- Semihost
= Full functionality
= |/O resources are on the host side

- More C library information at: Debugger on host

(MCUXpresso IDE FAQs)
AV 4
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C/C++ Library Selection

- C projects B ————————
_ Default to Redlib W=
- C90 library, with some C99 extensions [0 Acvanced project settings

= C/C++ Library Settings

- Opti m i Zed fo r COd e S i Ze Set library type (and hosting variant) [Redlib (semihost-nf) -

] ] ] ] ["] Redlib: Use floating point version of printf Redlib (none)
_— : ;e I eCt u Se Of I nte e r rl ntf I n WI Zard || Redlib: Use character rather than string based printf fechib (nuhgst)
) . . 3 - Redlib (semihost)
[¥] Redirect SDK "PRINTF" to C library “printf Redlib (nohost-nf)
|| Redirect printf/scanf to ITM Redlib {semihost-nf)

- C o _
+ + [] Redirect printf/scanf to UART NewlibNano (none)

NewlibNano (nohost)
~ Memory Configuration NewlibNano (semihost)

- Default to Newlib Vemory seais paitienn
_ Provides C++ support, plus full C99 A
- Can switch C projects to use Newlib if required

- MCUXpresso also supports “Newlib-Nano”
- Code size optimized version of Newlib
- Can switch C or C++ projects to use this
- Integer only printf by default — enable floating point in Linker options

h
P ]
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Change to UART Console

- If user forgets to check the box to redirect printf/scanf to UART, can change in
project via the Quick Settings:

. Import SDK exa

- Verify setting in Project Settings->Preprocessor that SDK_ DEBUGCONSOLE=1

72

3 Defined symbols [frdmki4f_demo_apps_hello_werld Debug] CDT Build Console [frdmk64f_demo._
® Import project(d B3 Undefined symbaols [frdmk64f_demo_apps_hello_world Debug] T T e
@&, Build 'frdmka4f| fxg  Include paths [frdmkG4f_demo_apps_hello_world Debug] make --no-print-directory pc
. Performing post-build steps
& Clean ‘frdmksdf B2 Library search paths [frdmbkb4f_demo_apps_hello_world Debug] arm-none-eabi-size "frdmk64f
-ﬁl Debug ‘frdmkid %3 Libraries [frdmk4f_demo_apps_hello_world Debug] text data bss
22
(%2 SDK Debug Console 4 | B3 Semihost console
2 i i r
5 Edit ‘frdmkaf_d (22 Set Floating Point type B3 UART console (toc
(%2 Set library/header type :

(2 Quick Settings>|

;3 Export project(s) to archive (zip)
& Export proj P

| «f

Tool Settings | & Build steps |

Build Artifact | Binary Parsers I @ Error Par;er;|

4 3 MCU C Compiler
(% Dialect
(% Preprocessor

[ Do not search system directaries (-nostdinc)

| Preprocess only (-E)

& Includes Defined symbols (-D) g8 8§
(# Optimization CR_INTEGER_PRINTF
DEBUG

(5 Debugging
# Warnings

@ Miscellaneous
(5 Architecture

4 1% MCU Assembler FRDM_KB4F
@ General FREEDOM
SDK_DEBUGCONSOLE_UART
(2 Architecture 8 Headers MCUXPRESSO -
4 B MCU Linker " USE CMSIS

@ General

2 Libraries

(# Miscellaneous

15 Shared Librarv Settinas

PRINTF_FLOAT_ENABLE=0
SCANF_FLOAT_EMNABLE=0
PRINTF_ADVAMCED_EMABLE=0
SCANF_ADVANCED_ENABLE=0

CPU_MKB4FNIMOVLLIZ cmd
CPU_MKB4FNIMOVLL12

_REDLIB,

SDK_DEBGC.ONSOLE:]

3 r ST T

LU

h
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Start a Debug Session

IDE_1 - Develop -

File Edit Navigate Search Project Rur
rdule~-&~-a@s-0

[F) Project Explorer &3 |, Peripherals+ i

‘|@ |pcxpresso54608_demo_apps_hello_w NOte: DO nOt use th|S |Con',
» @ Includes Use the Quickstart Panel instead

- 2 CMSIS
I 2 board

I €2 drivers
I % source
- 2 startup
I & ytilities
I = doc

I = libs

& Quickstart Panel &2 ®= Global V

n.

abl.. =Variables % Breakpoints 3= Outline =~ O

»

MCUXpressa IDE (Free Edition)

- Start here Open Quickstart Panel

B new project...

m

] Import SDK example(s)...

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

A Build 'Ipcxpresso54608_demo_apps_hello_world" [Debug]

¢ Clean Apcxpresso54608 demo _apps hello world” [Debug
Debug 'Ipcxpresso54608_demo_apps_hello world' [Debug]

7?‘

® Edit Incxoresso54608 demo apos hello world’ orofect settinas

. =
t O NXP LPCS4608I512* Incoresso.ello world) = 'PDfF"855054503Jem0ﬁQh|Qk De b u g

74

. Probes discovered

Connect to target: LPC54608)512

1 probe found. Select the probe to use:

Available attached probes

Name Serial number/ID

Type Manufa... IDE Debug Mode

|i LPC-LINK2 CMSIS-DAP V5.182 MSASBQGR

LinkServe NXP Sem Non-Stop I

Supported Probes (tick/untick to enable/disable)
MCUXpresso IDE LinkServer (inc. CMSIS-DAP) probe:
P&E Micro probes

SEGGER J-Link probes

-These settings will be
remembered

Probe search options

: Remember my selection (for this Launch configuration)

@

for
fornexttime you——
debug this project

[ ok || canca |

Py

)

Note: By default, selecting “Debug” will trigger a build before

the debug session is launched, so it is not required to run a

“build” first

y
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Debug Perspective

Run Controls

File Edit Source Refactor

. it | B >R~ E@iw|[00 B R
Reg ISters Project Explore Peripherals+ i Registers &
a n d Name Value

- 4} LPC54608)512 (cortex-m:
Pe ri p h e ra I s Wi 10 0x00000000
it rl 0x20000110
Vi eW i 2 0x00000402
i r3 0x00000174
i rd 0x00000174
i s 0x00000000
il re 0x00000002
i r7 0x20027FE8
18 r8 0x00000000
8 g 0x00000000
i rlo 0x00000000

1m0 aa ~

Navigate Search Project Run Window Hej

P AH B O U] @

mbol Viewe B 4% Debug =

« @ |pcxpresso54608_demo_apps_hello_world Debug [C/C++ (NXP Semiconductars) MCU Application]

Description .:- 4 i® |pcxpresso54608_demo_apps_hello_world.axf [LPC54608/512 (cortex-m4)] De b u g
Ipcxpressc154608_dEmo_ap[iE‘ 4 o Thread #1 1 (Stopped) (Suspended : Breakpoint)
[ = main() at hello_world.c:58 0x9¢c6 .
wi arm-none-eabi-gdb (7.12.0.20161204) VI eW

[€] hello_world.c &

52=int main(void)
53 {

char ch;

/* Init board hardware. */
/* attach 12 MHz clock to FLEXCOMM@ (debug console) */
CLOCK_AttachClk(BOARD DEBUG_UART CLK ATTACH);

Editor

4 L1}

Variables,
Expressions,

and -
Breakpoints ...
VieW = SystemCoreClock

el ®=Global Variabl.. &=

Type
uint32_t

75

BOARD_InitPins();
BOARD_BootClockFROHF48M() ;
BOARD_InitDebugConsole();

View

PRINTF("hello world.\r\n");

Z while (1)
- 6 {
> eh - GETCHARQ); Console,
6 PUTCHAR(ch);
e = O 7

j Memory, and

1000 = | EB| et 7

o 72
Value <
, _ _..ITrace
|3 Installed SDKs [[] Properties & Console [2! Problems O Memory 2/ Instruction Trace L S!

Views

Monitors L]

h
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Stopped At Main()

Terminate (Ctrl-F2)

Multi-processor
Resume/Pause/etc.

Suspend Step

Resume (F8) Into (F5)

— Step

hdlloy Step  ellc Return (F7) Xpresso nesemoly
- Image downloaded to flash and o RN o % Restant [ epping mode
execution started T T v/q, va
- Default breakpoint set on S T i+ ¥ = 8
function main() - ¥ Registers 3 ' Symbol Viewer = O 45 Debug & -
. Debug View displayed & EI Fet ¥ 4 M Ipoxpresso54608_demo_apps_hello,
automatica”y ue Description & 4 i} Ipcxpresso54608_demo_apps_he

Ipcxpre550546[}8_demo_ap;i5 4 o Thread #1 1 (Stopped) (Suspe

— Shows / controls current

dt i " 0000000 = main() at hello world.c:58 (
scope and target (multicore) 0000110 & am-none-eabi-gdb (71202016
- Run controls are on main 0000407
toolbar e
- But before you begin to run
the code ... \ ¥ 4
76 4\



Debug: Step Over

@ Welcame [¢ hello_world.c 2 | € pin_mux.c @ Welcome [g hello_world.c & | [g pin_mux.c
49= [*1 50 * @brief Main function

50 * @brief Main function 51 */

51 */

2=int main(void)

3 {

2=int main(veid)

34

char ch;

Fl
4 char ch; 5
5 .
6 /* Init board hardware. */ o /* Init board hardware. */
7 EOAENDanitPins(); 7 BDARD_I"itPiﬂS();
8 BOARD_BootClockRUN() ; 8 BOARD_BootClockRUN();
9 BOARD InitDebugConsole(); 9 BOARD_InitDebugConsole();
) 0
1 PRINTF("hello world.\r\n"); 1 PRINTF("hello world.\r\n");
2 2
3 while (1) 3 while (1)
4 { 4 {
5 ch = GETCHAR(); 5 ch = GETCHAR();
6 PUTCHAR(ch); ) PUTCHAR(ch);
7/ } 7 )
2} 8 1}
77




Debug: Step Into Function

@ Welcome [¢ hello_world.c &2 [ pin_mux.c

o0
495 [*)
50 * @brief Main function
51 */
2=int main(void)
3 {
4 char ch;
5
(5] /* Init board hardware. */
7 BOARD InitPins();
8 BOARD_BootClockRUN();
9 BOARD InitDebugConsole();
a
1 PRINTF("hello world.\r\n");
2
3 while (1)
4 {
5 ch = GETCHAR();
5] PUTCHAR(ch};
7 }
g }

78

187“f*******************************************************************************

188 * Code for BOARD BootClockRUM configuration
189 ******************************************************************************x

190~ void BOARD_BootClockRUN(void)

191 {
192 /* Set the system clock dividers in SIM to safe value. */
» 193 CLOCK_SetSimSafeDivs();
194 /* Initializes 0SC® according to board configuration. */
195 CLOCK_InitOsc@(&oscConfig_BOARD_BootClockRUN);
196 CLOCK_ SetXtal@Freq(oscConfig BOARD BootClockRUN.freq);
197 /* Configure the Internal Reference clock (MCGIRCLK). */
198 CLOCK SetInternalRefClkConfig(mcgConfig BOARD BootClockRUN.irclkEnableMode,
199 mcgConfig BOARD BootClockRUN.ircs,
200 mcgConfig BOARD BootClockRUN.fcrdiv);
201 /* Configure FLL external reference divider (FRDIV). */
202 CLOCK_CONFIG_SetFllExtRefDiv(mcgConfig BOARD BootClockRUN.frdiv);
203 /* Set MCG to PEE mode. */
204 CLOCK_BootToPeeMode (mcgConfig BOARD BootClockRUM.oscsel,
205 RMCG_PLLCLRSelPLLS,
206 &mcgConfig BOARD BootClockRUN.plleConfig);
207 /* Set the clock configuration in SIM module. */
208 CLOCK_SetSimConfig(&simConfig BOARD BootClockRUN);
209 /* Set SystemCoreClock variable. */
210 SystemCoreClock = BOARD_BOOTCLOCKRUN_CORE_CLOCK;
211 %

Ok [0 W &4 2 [ L




Debug: Step Return

18?—/*******************************************************************************

188
189

* Code for BOARD BootClockRUN configuration
******************************************************************************,

190- void BOARD_BootClockRUN(void)

191 {
192

» 193
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194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211 }

/* Set the system clock dividers in SIM to safe value. */
CLOCK_SetSimSafeDivs();
/* Initializes 0SCO® according to board configuration. */
CLOCK_InitOsc@(&oscConfig BOARD BootClockRUN);
CLOCK_SetXtal@Freq(oscConfig BOARD BootClockRUN.freq);
/* Configure the Internal Reference clock (MCGIRCLK). */
CLOCK_SetInternalRefClkConfig(mcgConfig BOARD BootClockRUN.irclkEnableMode,
mcgConfig BOARD BootClockRUN.ircs,
mcgConfig BOARD BootClockRUN.fcrdiv);
/* Configure FLL external reference divider (FRDIV). */
CLOCK_CONFIG SetFllExtRefDiv(mcgConfig BOARD BootClockRUM.frdiv);
/¥ Set MCG to PEE mode. */
CLOCK_BootToPeeMode (mcgConfig BOARD BootClockRUM.oscsel,
RMCG_PLLCLRSelPLLA,
&mcgConfig BOARD BootClockRUN.pll@Config);
/* Set the clock configuration in SIM module. */
CLOCK_SetSimConfig(&simConfig BOARD BootClockRUN);
/* Set SystemCoreClock variable. */
SystemCoreClock = BOARD BOOTCLOCKRUN_CORE_CLOCK;

1Ll s I I 4

@ Welcome [g hello_world.c & | g pin_mux.c
47  * Code

A48 EdEEE R R R o e R R R R R e s e e e
Ag= f*]

58 * @brief Main function

51 */

2=int main(void)

3 {

4 char ch;

5

6 /* Init board hardware. */
7 BOARD InitPins();

8 BOARD BootClockRUN();

9 BOARD InitDebugConsole();
a

1 PRINTF("hello world.\r\n");
2

3 while (1)

4 {

5 ch = GETCHAR();

6 PUTCHAR (ch);

7 ¥

8 }



Registers, Local Variables, and Memory Views

Reqisters View:

- CPU registers are displayed. Will
highlight in yellow when contents

update

[(5 Project Explorer &, Peripherals+ Ui Registers % | Symbol Viewer

Name Value

a 53 MKB4FNIMDsoocl2 (cortex-m4)
i ro 0x00000000
irl 0x200000E0
i r2 0x00000402
i3 0x000001D4
i ra 0x000001D4
it r5 0x00000000
i re 0x00000000
7 0x2002FFFO
i re 0x00000000
i rg 0x00000000
i r1o 0x00000000
i1l 0x00000000
i r12 0x00000000
i sp 0x2002FFFO
i Ir 0x00000243
i pe 0x00000858
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EE[ ¥ =

frdmk64f_demo_apps_hello_world.axf

Variables View:

- In-scope local variables displayed

- Locals displayed will change as
move up and down the call stack

") Quick... )= Globa... (x)=Varia.. % 9g Break... SE Outline = O

R s
Name Type Value
(x)- port_state uint32_t 8515
(= led_config gpio_pin_config_t {ou}

Memory View:

- Add address to display view of
memory contents starting at that
location

[@ Installed SDKs [ Properties & Console [ Problems [ Memory & € Instruction Trace [&J SWO Trace Con.. = Power Measure.. 4 Search

STl ek

Monitors = 38 %% [0x0: 0x0 <Traditional> & %= New Renderings..

@ Ox0 0x00000000 20030000 00AMA205 @POEB251 KEOVA25S5 BBARA259 ... Q..U
0x08000014 ©000825D KC0C0261 BBBBBARA VOVVONOD PAREABAd ]...a. . ..... -
0x00000028 00000000 HEOV0265 B0BOO269 VAOVONMO PEABA26D ....e...i.......m...
0x0000003C 00800271 KVOOH5A5 BOREB5AD DOOVO5E5 GEABRSBD q...Y¥...-...pu.. . K...

0x00000050 ©0OOO5CS 000AO5CD V0RAR5D5 ORA5DD GeRRRSES A...I...0...Y...4...



Add a Global Variable

1) Switch to the Global Variables View and click on
the “Add global variables” button

) Quickstart Panel 9= Global Variables &3 = Variables ®e Breakpoints g= Outline ==
)% | O 00| Lt Elrie v

Variable Type Add global variables |

() Quick... )= Globa... 22 (%)= Varia.. 9 Break.. 5= Outline = O

AR OW0 HytB|rfe
Variable Type Value
(9= SystemCoreClock uint32_t 12000000

3) SystemCoreClock global is now visible in
the Expressions View

81

type to filter

Name - Address Size =

D g_pfnVectors 0x00000000 408

| a_xtaloFreq 0x20000020 4

I:‘ g_xtal32Freq 0x20000024 4

D mcgConfig_BOARD_BootClockRUN 0x00003744 11

D oscConfig_BOARD_BootClackRUN 0x00003758 8 Al

I:‘ s_debugConsole 0x2000000c 16

[] s fastlrcFreq 0x20000004 4

D s_slowlIrcFreq 0x20000000 4

[] s_vartBases 0x00003200 24 |

[ s uartClock 0x00003218 24 F

D s_uartHandle 0x20000028 24

] s_vartisr 0x20000040 4

D simConfig_BOARD_BootClockRUN 0x00003750 8

SystemCaoreClock 0x20000008 4 =
[ setectan | [ Deselectan |

® [ OK J [ Cancel ]

2) Scroll down and select
“SystemCoreClock”, which will
hold the main CPU clock speed

h
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Peripherals View

[ Project Explorer &, Peripherals+ 2 i Registers £ Symbol Viewer s e e
nstalled SDKs Properties Console Problems @ Memory & Instruction Trace &z SWO Trace Con.. = Po
Peripheral Address Description *
Ei ?STM';U g"“gggdgfs :"emwrp’me‘“o” unit Marnitors 4 % % [UARTO: 0x4006a000 [MK64FNIMOxo0x12] 22 . & New Renderings..
sTic xe000e! stem timer
Y it @ UARTO [MKE4FNIMOx0c12] Register Address Value i
DE‘-& SystemControl 0xe000e000 System Control Block 7
[¥]Z. UARTO 0x40062000 Serial Communication Interface < 5, UARTO 0x40062000
! Sl W BDH 0x40062000 0x0
D?ﬁ UART1 0x4006b000 Serial Communication Interface e BDL 0x40062001 0xdl
D?'i- UART2 0x4006c000 Serial Communication Interface el 0x40062002 0x0 L
D?e. UART3 0x4006d000 Serial Communication Interface e 2 0x40062002 Oxc 3
D?é- UART4 0x400ea000 Serial Communication Interface e 51 0x40062004 0OxcO
D?‘?‘ UARTS 0x%400eb000 Serial Communication Interface e g2 0x40062005 o0x0
D?& USBO 0x40072000 Universal Serial Bus, OTG Capable Con -t C3 0x4006a006 0x0
D‘.ﬁ USBDCD 0x40035000 USB Device Charger Detection module ;Wi D 0x4006a007 0x0
D?ﬁ VREF 0x40074000 Voltage Reference il MAL 0x4006a008 0x0
DE‘?, WDOG 040052000 Generation 2008 Watchdog Timer i MA2 0x4006a009 0x0
DEI FLEX_RAM 0x14000000 RAM: size=0x100 (0k) | i C4 0x4006a00a 0x3
I:‘_;;fl PROGRAM_FLASH 0x0 Flash: size=0x400 (1k) = i €5 0x4006a00b 0x0
[ ]i© SRAM_LOWER 0x1Fff0000 RAM: size=0x100 (0k) | ‘ it ED 0x4006300c 0x0
[ ]Iz SRAM_UPPER 0%20000000 RAM: size=0x100 (0k) — it MODEM 0x4006200d 0x0
i IR 0x4006a00e 0x0
4| i P

- In Peripherals View, click - This will open the peripheral in the

checkbox next to peripheral to Memory View

select it - Expand the peripheral to see details of
registers

h
P ]
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Sharing Projects

- If a project is built using part support from an SDK and is then exported — for

example to share the project with a colleague who also uses MCUXpresso IDE,

then the colleague must also install an SDK providing part support for the project’s
MCU.

- Note: it is recommended that any required SDKs are installed before a project

83

requiring SDK part support is imported. However, if this is not done, simply select
the imported project in the project explorer and right click and select: C/C++ Build -
> MCU settings ensure the correct MCU is selected and click Refresh MCU
Cache.
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LAB 2




Lab 2 : To import SDK example and run in MCUXpressor

- Pre-requisites
- Boards
- OM13092(LPCXpresso54608)
- Software
- SDK_2.2_LPC54608J512:
- MCUXpresso IDE:
- Terminal Software (like TeraTerm or PuTTY)
- mbed Serial Driver:
= Need to install with the board plugged in. Only need to do once per computer.

- Follow Lab 2 instruction

85
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AGENDA

- MCUXpresso Software And Tools Overview
- MCUXpresso SDK
= Web Builder
= File Structure
- MCUXpresso IDE
= Importing/Building
= Debugging
- MCUXpresso Config Tool
= Project Cloner
= Pins Tool
= Clocks Tool
- LPC54608 LCD Lab, Key APl and EmWin Demo
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MCUXPRESSO
CONFIG TOOLS




Configurations

- What is a configuration?

- A group of settings used across the MCUXpresso configuration tools (Pins, Clocks, and
Project Generator)

- SDK provides configurations to start development with specific to the board or

Processor.

- Users can import a configuration, modify clocks and pin settings, and export the

configuration.

- If no SDK is selected, default configurations for boards and processors are

available.

- Configurations can be saved and shared as a .mex file

88
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Configuration Tool Wizard

90

Select an SDK
to build
configurations

Start a
configuration

Select SDK Package

E Start development with the selected MCUXpresso SDKv2 Package (SDK can be obtained at http://mcuxpresso.nxp.com

Select SDK folderf swnloads\SDK 2.2 LPC54608)512 | [Browse...]

TCreate new configuration
Use this option to create empty configuration for selected processor/board/kit/template or create configuration from existing SDK example project.
(©) Clone an example project
Select this option if you want example project with all sources for selected toolchain. The project will not be editable using MCUXpresso Config Tools.
(©) Start development without an MCUXpresso SDK Package
Use this option if you have not downloaded an SDK package yet. Tool will be limited to only Pins and Clocks Tools. It is possible to specify SDK path later.

s > s w u

Once finished,
select Continue

Point to SDK
installation
folder
(unzipped)

h
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Creating a New Configuration using SDK

- New Board Configuration
- Board-specific pin initialization (e.g. UART, LEDs, etc.)
- Board-specific clock initialization (e.g. External OSC)

- Example Based Board Configuration
- Pin initialization specific to board and example (e.g. [12C, SPI, etc.)
- Clock initialization specific to board and examples

- Processor Based Board Configuration

- Empty pin initialization
- Supports reset clock configuration

91
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Create a New Configuration

Kit-based

Board-
based

Processor-
based

92

- Create a new configuration

Create a new configuration

Select Processor/Board
LP(|

4 Boards
‘ 4 | PCXpresso34608
MNew LPCXpresso54608 configuration
4 Examples
4 demo_apps
power_manager_|pc
4 driver_examples
adc/lpc_adc_basic
adc/lpc_adc_burst
adc/lpc_adc_dma
adc/lpc_adc_interrupt
4 Processors

Select version NeW Configu ri
Name your configuration - based O n exa

. Create a new configuration

Create a new configuration

Select Processor/Board
LPC

4 Boards
4| LPCXpresso54608
MNew LPCXpresso54608 configuration
4 Examples
4 demo_apps
power_manager_lpc
4 driver_examples
adc/lpc_adc_basic
adc/lpc_adc_burst
adc/lpc_adc_dma
adc/Ipc_adc_interrupt
4 Processors

ton..

ml‘pyl)etonﬁguration

-

Search for example

PR Create . ew configuration (5 [

Create/ new configuration

S(_ <t Processor/Board
hello
4 Boards
4 LPCXpresso54608
4 Examples
4 demo_apps
hello_world

Select version
SDKv2

Name your configuration
hello_world

pre e

Name
configuration

Finish

h
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Pins Tool Views .
Package view

‘Fﬁnsfhel NC 8
File Edit Tools Pins Views Help
= | Pins =2 I‘P Peripherals = O | 4§k Package &3 [@ Registers‘la Log |[6) Sources &= =
A LI type filter text e A || pin_mux.c pin,mux‘h‘
. | pin” Pin name Label Identifier GPIO  F* T T = &
. .
Pln AL U26[14]/114.. ISPFC3SSELO PIOD1 F TSy WA IS US04 SETs [ ‘
11GlobalInfo
81 U9[3]/P2.3-5.. SD_CLK PIO23 F . . . . s . product: Pins v3.@
. [T Q3ULYP25-S. SDPOWEN PIO25 F - - processor: LPC546081512 .
erlp era E: D1 PIO1 18 F/= b — L] LI A ] — package_id: LPC546081512ET180 Re ISterS/
E1 PIO3_16 F ¢ " E EE N R mcu_data: ksdk2_@
. X . . processor_version: 2.0.2
VIeW - woon ow o o - board: LPCXpresso54608
ol J2[4)/USBLL.  USBLID C—- ‘R — " * BE CAREFUL MODIFYING THIS COMMENT Og
Lt T— BN EE _ - =l */ =
Xn .
K1 PI0317 F ¢ = pLAaRRR — #include "fs1_common.h” VIeW
[y U28[E1)/RP4.. EMC_D8 PIO119 F = 5 EEBE — #include "F§l_1oconl.lh
#include "pin_mux.h
M1 U28[D2]/RP4.. EMC_D9 PIO1 20 F o - = EEEE =
N1 U28[H3]/PL... EMC_A6 PIOL7 F o " " EEw — = /*FUNCTION
P1 RP1[2)/U9[7].. SD_CDn PIO2_10 T i T T o =
BAz  FeomOsC. Uznapo..  ISPFCOTXD P00 R . " * Function Name : BOARD_InitBootPins
82 JLBI/I127).,  MCLK PIO3 11 F - i et - * Description : Calls initializatic
_- P — itk * W
@) J11[10]/9[3].. FC2_SDAX PIO3 23 F w o *END
» _ . -
D2 RP1[L]/U9[8.. SD_WPn PIO315 F e e ro void BOARD_InitBootPins(void) {
E2 J11[8)/I91)..  FC2_SCLX PIO3 24 F BOARD_InitPins();
XIF2 : A : aalifos
G2 J201]/V2[4)/..  USB1.VBUS £ Routed Pins| = 7 | #define TOCON PIO DIGITAL EN o
L2 22I/U2B). USBLOM e — #define TOCON_PTO_FUNC1
2 RP1[4)/U9I5].. SD_D1 PIO2.7 #define IOCON_PIO_FUNCG
K2 RP1[7)/US[1].. SD_D3 PIO2 9 Routed Pins (@] 3 v #define IOCON_PIO_INPFILT_OFF o:
2 PI0312 Pa——— g " T = — Mo . #define TOCON_PIO_INV_DI
M2 U26A1[3)/P2 SPIFI RSTh P02 12 F eriphera gnal oute to apel entifier irection jode nvert #define IOCON_PIO_MODE_INACT
= = omae B13 FLEXCOMMO|, RXD_SDA MOSI FCO_RXD_SDA_MOSI U24[13]/P0_29-ISP_FCORXD ISP_FCO_RXD Mot Specified Inactive  Disablec | || #define IOCON_PTO_OPENDRAIN_DI
= - A2 FLEXCOMMO \[XD_SCLMISO  FCO_TXD_SCL MISO  U24[12]/P0_30-ISP_FCO_TXD ISP.FCOTXD Not Specified Inactive  Disablec | || #define TOCON_PTO_SLEW_STANDARD
(o WO UIENIVEWE: | SWOSTRGT PIO0IG]| B P2 SWD S0 SWo U16[121/SWO_TRGT SWO TRGT  Output Inactive  Disablec | || #define PIN1@_IDX
A3 PIO3_10 #define PIN29_IDX
B3 #define PIN3@_IDX
c3 JO[6)/LED3/P.. LED3 PIO22 F = CRRRIIE DX
D3 RP1[6)/US[2].. SD_CMD PIO24 F P
E3 J13[5]/LEDL/.. LED1 PIO3.14 F * TEXT BELOW IS USED AS SETTING FOR -
Q B RP1[S)/U9[4].. SD_DO PIO26 F BOARD_InitPins:
ro el I I\: ¥ G2 q o D - options: {callFromInitBoot: 'true',
H3 DRI SR NP ' = [l %

View

94

Routed Pins
view



Package View O ——

. . ¢ Package E’SI
- Provides overview of 3
package

- Available peripherals are Unrouted Pin
indicated inside the
package

- Pin names are listed next
to each pin

- Color Coding:

- Green indicates
pin/peripheral is routed

- vellow indicates ,
pin/peripheral is currently Unused peripheral
selected

- Red indicates an error

- Light grey indicates
gm/ peripheral is available
ut is not currently routed EEEEE S
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Pins View

- Provides a table of all the
pins for the device /
package

- Pins are listed by number
and name

- Signals available for each
pin are listed in columns
across the pin’'s row

- The checkbox next to the
pin name indicates whether
the pin is routed

96

EE Pins 22 | ¥’ Peripherals

Signal routed to pin

Routed Pins —{]

Unrouted Pins ]

Pin Error—

Pin
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
75
77
78
79
=0
81
32
[ E!
M s4
85
86
87
88

G type filter text
—a

Pin name

UARTO_RX
UARTO_TX

PTC8/FTM3_...
PTCS

PTC10

PTC11

PTC12

Label
GND
P3V3_Ke4F
U7[4]/UARTO...
U10[1]/UART...
J)
J113]
J6[31/J4191/R...
D12[3]/LEDR..
D12[1]/LEDR..
J1[10]
J1[11]
J1I5]
J1114]
J1[16]
GND
P3V3_K64F
J2[4]
J1[15]
uUg[11]/sw2
J1[13]
J1[7]
J119]
Ja[12]
J4110]
J2[2]
ug[9]
J199[3]/BT_TX
J199[41/BT_RX
GND

1

Identifier

DEBUG_UAR...
DEBUG_UAR...

RF_WIFL_CE
LED_BLUE
LED_RED

SW2,ACCEL L.

CMPO_IN1

ACCEL_INT2

Prci0

GPIO

PTB16
PTB17
PTB18
PTB19
PTB20
PTB21
PTB22
PTB23
PTCO
PTC1
PTC2
PTC3

PTC4
PTC5
PTC6
PTC7

PTCY

PTC13
PTC14
PTC15

UART\L FTM ADC
UARTO_RX FTM_CLKINOL...
UARTOI FTM_CLKINAL..
FTM2_CHOL.]
FTMZ_CHLL.]
ADCO_SEL4[.]
UARTLRTS b FIMO.CHO | ADCO_SEIS
UARTLCTS.b FIMOCH1  ADCO_SE4b
UARTLRX  FIMO.CH2
UARTLTX  FTMO.CH2
FTMO_CH2
PDBO_EXTRG...
IR o1 seo
FIM3.CH5L.] ADCI_SESD
FIM3.CH6  ADCL_SE6b
FIM3.CH7  ADCLSE7b

UART4_RTS b  FTM3_FLTO
UART4_CTS b

UART4_RX

UART4.TX

h
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Routed Pins View

Remove row Add row

& Routed Pins =4
type filter text
Routed Pins 3

# Peripheral Signal Route to Label Identifier Direction Mode Invert
B13 FLEXCOMMO RXD_SDA _MOSI FCO_RXD_SDA _MOSI U24[13]/P0_29-ISP_FCO_RXD ISP_FCO_RXD Not Specified Inactive Disablec
A2 FLEXCOMMO TXD_SCL_MISO FCO_TXD_SCL_MISO  U24[12]/P0_30-ISP_FCO_TXD ISP_FCO_TXD Not Specified Inactive Disablec

P2 SWD SWO SWO U16[12]/SWO_TRGT SWO_TRGT  Ouiput Inactive Disablec
<

“ Click on fields
to modify

A

Add function

BOARD IlyitPins 0
Fu nczf{'m{v

- View shows table of every routed pin
- 'Functions' are used to group a set of routed pins
- Functions create code which can be called by the application.
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Functions

Package 2 QQCOMEEE - O |[HRegisters| B Log |R) Sources = = g
* || pin_mux.c| pin_muxh By
. /= ~

* TEXT BELOW IS USED AS SETTING FOR ~

!1GlobalInfo

- Functions in Routed Pins

processor: LPC54608]512
package_id: LPC546@8]512ET180

V i eW are u Sed to g e n e rate ADGD CAND CAN1 CTIMERD Eﬁg;:?ﬁ:tti‘:g;g 20

board: LPCXpresso54608

] " Al CIMER GIMERS SINERS * BE CAREFUL MODIFYING THIS COMMENT -
f DMAD DMICO EMC EMET = x/ |
u n Ctl O n S I n SO u rCe Cod e . FLEXCOMMO FLEXCOMM1 FLEXCOMMZ FLEXCOMMZ |7
FLEXCOMMA FLEXCOMMS FLEXCOMME FLEXCOMMT #include "fsl common.h™
FLEXCOMMS FLEXCOMMS GFIO LeD Sl ST S e
PINT RTC SCTO SDIF #include "pin mux.h"
SMARTCARDD SMARTCARD1 SPIFID SUPPLY
=) SYSCON USBFSH USBHSH J*FUNCTION
UTIGKD i

- Pins that are routed in the « Deseription © Calle inseiatizati |
Routed pins view will be
initialized in the

type filter text

4 *END’

BOARD_InitPins();
-3

| PARARNR IR1IETARA REA 180 narlana

#define IOCON_PIO_DIGITAL_EN a:
#define TOCON PIO FUNC1
[Show only routed pins containing specified text.

. . .

I 3 #define IOCON PIO_INPFILT OFF o
corresponding function in 8> 0 -

# Peripheral Signal Route to Label Identi Direction Made Invert #define TOCON PIO MODE INACT

B13 FLEXCOMMO RXD_SDA MOSI FCORXD_SDA MOSI U24[13]/P0_29-ISP_FCO RXD

the Sou rCe Code A2 FLEXCOMMO TXD_SCL MISO FCO_TXD_SCL_MISO  U24[12]/P0_30-ISP_FC|

' FCO_RXD  Not Specified Inactive Disablec #define TOCON_PIO_OPENDRAIN_ DI
D ISPFCOTXD Not Specified Inactive  Disablec | || #define TOCON_PIO_SLEW STANDARD
Disablec | || #define PIN18_TDX

P2  SWD SWO SWO U16[12]/SWO SWO_TRGT Inactive -
#define PIN29_IDX
#define PIN3@_IDX
#define PORT@_IDX
/*
* TEXT BELOW IS USED AS SETTING FOR -
BOARD_InitPins:
g T ’ - options: {callFromInitBoot: 'true’,
- pin_list: =
IBOARD_lnitPinsb <o »
R — | T ol
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Labels and Identifiers

- Board and kit configurations
have predefined pin labels
and identifiers

- Label

- Can be defined for any pin for
easy identification

- ldentifier

- Used to generate the #define
in the pin_mux.h file

— Can be modified in Pins View
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#¥ Package |

£ Routed Pins

type filter text

Routed Pins @ 3

#
B13
A2
P2

ADCO CAND CAM1 CTIMERD
CTIMER1 CTIMERZ CTIMERZ CTIMER4
DhAD DMICO EMC ENET

| FLEXCOMMO FLEXCOMM FLEXCOMM2 FLEXCOMM3
FLEXTOMM FLEXCOMMS FLEXCCOMME FLEXCOMMT
FLEXCOMMB FLEXCOMMS GPIO LCD
FINT RTC BCTO SDIF
SMARTCARDD SMARTCARD1 SFIFID SUPPLY

[ swD SY8CON USBFSH USBHSH
UTICKD

LPC548080512ET180 - BGA 180 package

Route to Label Identifier Direction Mode Invert

Peripheral Signal

FLEXCOMMO RXD_SDA_MQOSI FCO_RXD_SDA_MOSI U24[13]/P0_29-ISP_FCO_RXD 5' D Not Specified Inactive Disablec
FLEXCOMMO TXD_SCL MISO  FCO_TXD_SCL_MISO  U24[12]/P0_30-ISP_FCO_TXD 1ISP_FCO_TXD Not Specified Inactive Disablec
swD SWoO SWO U16[12]/SWO_TRGT SWO_TRGT  Ouf Inactive Disablec

<

1 | 3

BOARD_InitPins @

-

1

S [E9] Registers & Log | [ Sources 5|

pin_mux.c | pin_mux.h

/¥
*
*
*
*
*

Vo

FUNCTION =

Function Name : BOARD_InitPins

Description : Configures pin rou
END’
id BOARD_InitPins(void) { /* Functic

CLOCK_EnableClock(kCLOCK _Tocon);

const uint32_t port@_pinl@ config =
TOCON_PIO FUNC6 |
TOCON_PTO_MODE_INACT |
I0CON_PIO INV DI |
TOCON_PIO_DIGITAL_EN |
TOCON_PIO INPFILT OFF |
TOCON_PTIO_OPENDRAIN_DI

);

TOCON_PinMuxSet(IOCON, PORT@_IDX, P:

const uint32 t port@ pin29 config =
TOCON_PIO_FUNC1 |
TOCON_PIO_MODE_INACT |
TOCON_PIO_INV DT |
TOCON_PIO_DIGITAL_EN |
TOCON_PTO_INPFILT_OFF |
TOCON_PIO_SLEW_STANDARD |
TOCON_PIO_OPENDRAIN_DI

);

TOCON_PinMuxSet(IOCON, PORT@_IDX, P:

const uint32_t port@_pin3@_config =
TOCON_PIO_FUNC1 |
TOCON_PIO_MODE_INACT |
TOCON_PIO_INV DT |
TOCON_PIO_DIGITAL_EN |
TOCON_PTO_INPFILT_OFF |
TOCON_PTO_SLEW_STANDARD |
TOCON_PIO_OPENDRAIN_DI

);

IO0CON_PinMuxSet(IOCON, PORT@_IDX, P:

1

1 [
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(=) +pins - hello_woridmex (PC546081512) AR
File Edit Tools Pins Views Help

‘s [ Pins| Peripherals &2

Peripherals View a

ADCO
CANO
CAN1

- Displays list of all peripherals » 5 e

CTIMER2

L >
of device . O cnens
b CTIMER4
DMAQ
DMICO

EMC
ENET

- Expand peripheral to see E-mxcomm

FLEXCOMM1

H H > FLEXCOMM2
available signals » 1 rexcomws
> FLEXCOMM4

FLEXCOMMS

FLEXCOMMB

FLEXCOMM7

FLEXCOMMS8

° Perlpherals Wlth markS |n : FLEXCOMMS

GPIO

checkbox have signals routed > Lo

RTC
SCTO
SOIF
SMARTCARDO
SMARTCARD1
SPIFIO
b [ ] suppLy
> B swo
> || SYSCON
USBFSH
USBHSH
UTICKO
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® *Pins - hello_world.mex (LPC54608J5.

File Edit Tools Pins Views Help

SO u rceS Vi ew = [ Registers B Log B Sources

pin_mux.c| pin_mux.h

/*FUNCTION
*

B oo e

* Function Name : BOARD_InitPins
* Description : Configures pin routing and optionally pin electrical features.

- The pins tool modifies ,

void BOARD_InitPins{void) { /* Function assigned for the Core #8 (ARM Cortex-M4) */

and Creates Code in CLOCK_EnableClock(kCLOCK_Iocon); /* Enables the clock for the IOCON block. @ = Disable; 1 = Enable.: @x@lu */

const uint32_t port@ pinl@_config = (

1 I0CON_PIO_FUNC6 | /* Pin 1s configured as SWO */
pl n l I IUX-C an I0CON_PIO_MODE_INACT | /* No addition pin function */

I0CON_PIO_INV DI | /* Input function is not inverted */
. . I0CON_PIO_DIGITAL_EN | /* Enables digital function */
pl N MuxX. h fl IeS TOCON_PTO_INPFTLT_OFF | /* Tnput filter disabled */
— TIOCON_PIO_OPENDRAIN_DI /* Open drain is disabled */
)s
. . . IOCON_PinMuxSet(IOCON, PORT@_IDX, PIN1®_IDX, port® pinl®_config); /* PORT@ PIN1@ (coords: P2) is configured as SWO */
[ ] The pl n CO nflg u ratlon const uint32 t port® pin29 config = (
TOCON_PIO_FUNC1 | /* Pin is configured as FC@ RXD_SDA_MOSI */
] ] . TOCON_PIO_MODE_INACT | /* No addition pin function */
|nfo |S Sto red |n YAM L TOCON_PIO_INV DI | /* Input function is not inverted */
TOCON_PIO DIGITAL_EN | /* Enables digital function */
IOCON_PIO INPFILT OFF | /* Input filter disabled */
format I0CON_PIO SLEW STANDARD | /* Standard mode, output slew rate control is enabled */
I0CON_PIO_OPENDRAIN DI /* Open drain is disabled */
);
N IOCON_PinMuxSet(IOCON, PORT@_IDX, PIN29 IDX, port@ pin29 config); /* PORT® PIN29 (coords: B13) is configured as FC@ RXD_SDA MOSI */
° YAM L COde IS not const uint32_t port® pin3@ config = (
TOCON_PIO FUNC1 | /* Pin is configured as FC@ TXD_SCL_MISO */
. TOCON_PTO_MODE_TINACT | /* No addition pin function */
Intended for user TOCON_PTIO_ TNV DT | /* Input function is not inverted */
TOCON_PTO DIGITAL _EN | /* Enables digital function */
. . TOCON_PTIO_INPFILT_OFF | /* Input filter disabled */
TOCON_PTO_SLEW_STANDARD | /* Standard mode, output slew rate control is enabled */
modlflcatlon TOCON_PIO_OPENDRAIN_DT /* Open drain is disabled */
)s
TOCON_PinMuxSet(IOCON, PORT@_IDX, PIN3@_IDX, port@_pin3@_config); /* PORT@ PIN3@ (coords: A2) is configured as FC@_TXD_SCL_MISO */
}
/
* EOF
/
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Register View e —

["] Show modified registers only
i type filter text |
H Reg. Name Set Value Reset Valu
® S hOWS Reg ISter n ame, CU rre nt i ?NPUTMUX_DMA_I 0x0000001f e |
> INPUTMUX_DMA_T 0x0000001f 0x2727727
Value, and Value at Reset > INPUTMUX_DMA_I 0x0000001f O0x77777771] =
> INPUTMUX_DMA T 0x0000001f 0x?7777777
> INPUTMUX_DMA_T 0x0000001f 0x7777727f
> INPUTMUX_DMA_T 0x0000001f 0x?727777f
> INPUTMUX_DMA_I 0x0000001f 0x2727777
. > INPUTMUX_DMA T 0x0000001f 0x?772777?
° Rece ntly u pd ated f|e|dS are > INPUTMUX_DMA_T 0x0000001f 0x??277277
> INPUTMUX_DMA_T 0x0000001f 0x?727727f
h Ig h I Ig hted |n yel IOW > INPUTMUX_DMA_T 0x0000001f 0x7722277
> INPUTMUX_DMA_I 0x0000001f 0x?7727777
> INPUTMUX_DMA _T 0x0000001f 0x7777727f
> INPUTMUX_DMA_T 0x0000001f 0x?777727
> INPUTMUX_DMA_T 0x0000001f 0x7727777
> INPUTMUX_DMA_I 0x0000001f 0x272772?
> INPUTMUX_DMA T 0x0000001f 0x?777777
> INPUTMUX_DMA_T 0x0000001f 0x7777727
> INPUTMUX_DMA_I 0x0000001f 0x?727727f
> INPUTMUX_DMA_I 0x0000001f 0x7727777
> INPUTMUX_DMA_T 0x0000001f 0x7772777f
> INPUTMUX_DMA T 0x0000001f 0x?777727
> INPUTMUX_DMA_T 0x0000001f 0x?777777
> INPUTMUX_DMA_T 0x0000001f 0x2727777
> INPUTMUX_DMA_I 0x0000001f 0x772772?
> INPUTMUX_DMA T 0x0000001f 0x?7777777
> INPUTMUX_DMA_T 0x0000001f 0x?727777
> INPUTMUX_DMA_I 0x0000001f 0x7777777F
> INPUTMUX_DMA_I 0x0000001f 0x7777727f
> INPUTMUX_DMA _T 0x0000001f 0x?77777?
> INPUTMUX_DMA_C 0x0000001f 0x?7777777
5 INPUTMUX DMA € 0x0000001f 0x2722272F 7
! 1 | 3
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Problems View

- = [@
&\ Problems i3 = m
type filter text
Level Issue Origin Target Resource Type =
€3 Error Specified SDK path does not exist: "* Project Generator SDK Path Tool problem | _
€3 Error Project name "" is invalid, expecte... Project Generator:cored Project name Tool problem
5 Waming 'XTALO' (Pins tool id: OSC.XTALO, ... Clocks: BOARD_BootClockRUN Pins: BOARD_Freedom_InitButtons  OSC.XTALO Validation
% Waming 'XTALO' (Pins tool id: OSC.XTALQ, ... Clocks: BOARD_BootClockRUN Pins: BOARD_Freedom_InitLEDs OSC.XTALO Validation
%, Warning 'XTALO' (Pins tool id: OSC.XTALO, ... Clocks: BOARD_BootClockRUN Pins: BOARD _InitOSC OSC.XTALO Validation
- 1 P —— IWVTAIN N e el i NCCVTALND el DAADND Do ool 1.DILIA N e DAADD T alAICT NCOVTAILN : :
4 m 3

- Level — Lists the severity of the problem: Information, Warning, or Error.

- Issue — Description of the problem.

- Origin — Information on the dependency source.

- Target — Lists the tool that handled the dependency and where it should be fulfilled.

- Resource — Lists the resource which is related to the problem,. For example, the signal name, the
clock signal, and so on.

- Type — The type of the problem. It is either the validation that is

h
P ]
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Export Source Files

« Export a configuration to a pin_mux.c

and pin_mux.h file

* Includes functions with initialization
for routed pins in configurations

 Accessed from menu:
» File->Export

« (Can also access by selecting the
export icon in the Sources view

« Select directory to export pin_mux.c

and pin_mux.h

104

» (O

pin_mux.c| pin_mux.h

*/

[E%] Registers |2 Log | [ Sources &2

*

* Function Mame

* Description
*x

1

: BOARD InitPins
: Configures pin routing and optionally p

FA Export =y
Export Pins Source Files
To directory:  C\MCUXpressoIDE_Lab\frdmk64f_driver_examples_gpio_led_outputiboard
Cortex-M4F
[¥] Export
CAMCUXpressoIDE_Lab\frdmk64f_driver_examples_gpio_led_output\board\Projectl\board
PR Confirm save [
( Do you want to replace foll files Einish G |
N | | oo
7] Always overwrite without asking
e 0w ]

1
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locks Tool Views

Clocks
Table

Clocks
Diagram

Global
Settings

106

File Edit Tools Clocks Views Help

ocks Table | Clocks Diagram = = Details 52 | ) Sources| [H] Registers| &3 Module Cloc o
Clocks Table [3}» Clocks Diagram 52 Q QB @ = O |/E Details 2 | S |HReg Module Clocks| B Log| o
\ T | Processor Details
| | z Name | Available | Lock | value -
! o ] : Core clock 120 MHz
i 2
i 3 L1 MeeIRCLK Mz System clock 120 MHz
; =
! ! D3> MeoFFCLK 156 Mk Bus clock 60 MHz 1
i ’
! i FlexBus clock 40 MHz
d Ty :J—v—l [oumovi_| C3—> Coreclock @120 Mz
i FLLS: j 77 ' Flash clock 24 MHz I
1 o Mk [\ 120 M 1 P SEEREON]  LME MCGIRCLK 2 MHz
i z MeouTCLK (L —
i — = - nL!szvz !j—p‘ Bus clock 60 MKz NICGRECIK e
] 7 :
i 1 : OSCERCLK 50 MHz
] 40 Mbz
: SR > FlexBus clack S, = K
; ! : 7 !
' ] TC_CLKOUT
! 3> Flash clock 24 Mz a
! MCGEVRCIR 7 : Initialize RTC_CLKOUT ves
| i MCG PLL/FLL/IRC48M clock 120 MHz
! EEEFLLSER LPO clock 1kHz
| | [rzome ' IRCASMCLK Inactive
MCE PLL/FLL/IRC48M clock
L T ::'_Dm A o SB FS clock 48 MHz
: Saar i | Initialize USB clock ves
0SCCLK. i a &
i Ié . . ! IRG4BMGLK Inactive EITrace clock input 120 MHz
T o s L3> oscERCLC il Initialize Trace clock ves
XTAL i (STRREL ' = ENET [EEE 15..stamp clock 50 MHz
; M Inastive N Initialize E.. 1588 clock ves
] I e ; = ENET RMI clock 50 MHz
BTALS2 B [RICIHe |-e. - . . . ! Initialize RMII clock yes
] e 0 !
XTAL3? % I L R > LP0 clock T DHC clock 50 MHz
P RTCCLKOUTSEL ' Initialize SDHC clock ves hd
s & : « I
: 6o e RIG.OLKOUT  Inactive ‘
1 RG] nective RCABMCLE g ' A Problems = | 5]
" i i '
| [ : type filter text
L o !
; o ' Level Issue Origin
1 70 TkHz LPOCLK d " :
i — i
i T :
: i ' "
Lessemssrmsssssrsss s s Lo i
Run Mode RUN ~ | MCG Mode| PEE (PLL Engaged External) Z
No problems detected
BOARD_BootClockRUN 5~ BOARD_BootClockVLPR « i ’

Clock

Status bar

Configuration tabs

Details
View
Selected

Problems
View

h
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Clocks Diagram View

- Provides a block diagram of the
clock generation for the device

- Solid lines indicate connections
between elements

- Dark lines indicate currently active
clock paths

- Gray lines indicate inactive clock
paths

- Clock settings can be edited
within the diagram

- When an active clock output is
selected (e.g. Core clock), the
clock path highlights in blue

107

@ *Clocks - FRDM-K64F.mex (MK64FN1MOxxx12)

File Edit Tools Clocks Views Help
BB Clocks Table |3} Clocks Diagram 52

BOARD_BootClockRUN 2 -~ BOARD_BootClockVLPR

h
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Elements of Clock Diagram

- Clock Source '
. EXTAL) DY 8 MHz
- Provides a clock frequency : 0sC
XTALO [
|
. PLLFLLSEL
- Multiplexer -
- Selects between clock options 8388, MHz
- Prescaler i ey ek
- Divides clock frequency 2
+ Clock Output ~I> Core clock 100 MHz

- Marks the clock signal output

108
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Elements of Clock Diagram (cont)

- FLL (Frequency Locked Loop)

— Multiplies an incoming frequency by
a given factor

- PLL (Phase Locked Loop)

- Contains pre-divider and thus is able |

to divide/multiply with a given value.

- Clock Component

- Group of clock elements surrounded
with a border. The clock component
usually corresponds to the processor
modules or peripherals.

109

= FLL

-

83.88... MHz

* 2560

100 MHz

_________________________________

h

P ]



etails View: Overview

- The details for any
element in the block
diagram are displayed in
the Details view when
selected in the diagram

- The MCG component is
selected in the figure to
the right. The details for
clocks, mux settings,
and dividers in the MCG
are shown in the details
view

110

File Edit Tools Clocks Views Help

EE Clocks Table 2} Clocks Diagram & QeBE@-o etails 22 | [&) Sources| [E] Registers| & Module Clocks| B Log =g
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ] +  Component Details: MCG
L - Name | Avaitable | Lock | value
] FAST_IRCLK 4MHz
Mz ] R
FCROV 1M ;
: Ll MoGROLK  1MHz SLOW_IRCLK 32768 kHz
D> MeoFfeik 156, MHz =FCRDIV 74
1 FCRDIV Frequency 1MHz
OUTDIVI Cc lock @120 MH;
PLLS - e = IRCS Fast internal reference clock
Inactive {1 System clock 120 MHz
1.56.. Mz T L o | Yrzome wcsouTcL PR > o OSCsEL System Oscillator
| R T ouTDIV2 L1 Bus clock 2 SFRDIV /32
| A2 ' E FRDIV Frequency 156... MHz
MCGFLLCLK C1—> Fleius clock  40MHz Frequency Range Very high frequen..V range 32-153
1 ] IREFS External reference clock
VCERTER : {1—> Flash clock 24 MHz o
/15%36 —{} 75 H
] 1 FLL Frequency
S0 MHz i T : FLL Factor
P m 1 .
e | [120m2 H
o | ;l—b MCG PLL/FLL/IRCA8M clock PLL Frequency 120 MHz
| l) 1 1AMk A PLL clock Disabled
| j PLL clock in Stop mode Disabled
oo B - . . IRCABMCLK  Inactive i i
50 MH; L i s
i =T iz OSCERCLK ! "‘—'D OSCERCLK 50 MHz .
ALO [ T ' OSC32KSEL T VoV 36
XTALO oscazkek : :
' : e : PLLS PLL output
5 e ] : i ERCLK32K Kechive CLKS Output of PLLS (FLL or PLL clock)
R R D TS . L ; miiﬂ?j Frequency
! sl ' = requency
L RICIHZCLK 1 ! +—J> LPO clock
XMLz [ e |t T Tz MCGIRCLK output Enabled
i S feeLouTsE: MCGIRCLK ..top mode Disabled
; RE48M nfemal oscilstor [ Inactive RTC.CLKOUT  Iacive = MCGFFCLK Frequency
k Inactiv IRC4BMCLK 1 " i
' Ragm | TS — ] Allow MCGFFCLK clock yes
| - ' MCGFLLCLK Frequency
= I ! MCGPLLCLK Frequency
: ! : « il »
i - ) A Problems 3 =0
”””””””””””””” o i type filter text
Level Issue Origin Target

Run Mode| RUN ~
No problems detected

MCG Mode  PEE (PLL Engaged External)

BOARD_BootClockRUN 32~ BOARD_BootClockVLPR

h
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Details View: Clock Path Details

file Edit Tools Clocks Views Help
locks Table |3+ Clocks Diagram 32

QQE® = o

RTCCLKOUT  Inactive

| IRCS ;
1 1 MHz !
: > MCGROLK 1Mz
| o
' D woorrel 156 Mz
: 0 UTONT i D> coreclock  @120MHz
' nactive 1 > System clock 120 MHz
' o | Yrome —_— n
i A ouTDIV2 L3> Bus clock 60 MHz
| B '
1 oUTDIV3 > FexBusclock 40 MHz
i ; 73 |
! [ > Flashclock 24 MHz
] m MeePLLOIK L OUTDRYg
] 115%36 —} 15 '
i v PLLFLLSEL !
1 0SCSEL [ i
' B 120MHz :
i Lo | L 1> MCG PLLFLL/IRCASM clock
el 1 0 e Rt t U ] 20MHz
| Systemostiiator  oseok L+ 1T TTTTTTOC ! !
omue @ seee - . . IRCABMOLK  Inactive
S0MHz osceRolk L !
' OsC O - L1—> 0sCERCLK 50 MHz
X [l oscaaKsEL ;
, : 1
' v naciive H
v : ERCLKK Inactive
i i Lo :
o Inacive 52 LG 1
EXTALSZ RICa2Hz |- FeszKeLK L - . :
¥TaLs2 [l : +—1>LP0 clock ThHz
. nactive . j
' Lo RTCCLKOUTSEL :
] nacive :

T nective IRC4SMCLK

Run Mode RUN ~
No problems detected

MCG Mode | PEE (PLL Engaged External)

BOARD_BootClockRUN 32~ BOARD_BootClockVLPR @

>

Path Details: Core_clock

Core clock
CORECLK Frequency
=0UTDVL
OUTDIV1 Frequency
MCGOUTCLK Frequency
CLks
PLLS
SPLL
PLL Frequency
PLL clock
PLL clock in Stop mode
PRDIV
VDIV
OSCSEL
OSCCLK Frequency
OSCCLK Frequency
=0SC (System Oscillatory [’
0SC mode
Frequency Range
System Osc...acity Load

I

Details 52 | [A) Sources| (] Registers| & Module Clocks| B Log

Name Available

]
o

Lock | Value

120 MHz

P ais
120 MHz

Output of PLLS (FLL or PLL clock)
PLL output

120 MHz
Disabled
Disabled

/15

36

System Oscillator

50 MHz
Using external reference clock
Very_high freque... range 8-32 MH
0pF

<] il
A Problems =
type filter text

Level Issue

]
o

Origin Target

111

- Clock path details are
shown in the Details View
when a clock output is
selected (in Clock Diagram
or Clock Table

- The Details view shows
information for each
element in the clock pat

e.g. OSC, PLL, mux
selections, divider settings
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Clocks Table View

@ *Clocks - FRDM-Kb4F.mex (MK64FN1M0x0c12]

File Edit Tools Clocks Views Help

- Provides overview of iz =

Name | Available Value
. =lnternal
the clocking system
SLOW_IRCIK 32768 kiz

IRC48M

and its current state

- Available clock
sources are shown in
the left panel

- Clock outputs and
their current
frequencies are
shown in the right
panel

= OSC (System Oscillator) [ 50 MHz
= RTC32kHz O
USB clock input O

ENET 1588 clockinput [ ]

Run Mode RUN ~ MCG Mode PEE (PLL Engaged External)

No problems detected

BOARD_BootClockRUN i BOARD_BootClockVLPR

Clock Outputs
Name | tock [ value Accuracy
& System
Core clock a 120 MHz +0.1%
System clock 120 MHz
Bus clock 60 MHz
FlexBus clock 40 MHz
Flash clock 24 MHz

= Peripheral
MCGIRCLK 2MHz
MCGFFCLK 1.56.. MHz
OSCERCLK 50 MHz
ERCLK32K
RTC_CLKOUT
MCG PLL/FLL..C48M clock 120 MHz
LPO clock 1kHz
IRC48MCLK
USB FS clock 48 MHz
Trace clock input 120 MHz
ENET IEEE 1..tamp clock 50 MHz
ENET RMII clock 50 MHz
SDHC clock 50 MHz
CLKOUT(FB_CLK) 40 MHz

J*

*
*
*
*
®
*
*
*
*
*
x
*
*
*
*
*
*
*
®
*
*
*
*
*
x

2/

etails | [) Sources &[] Registers| & Module Clocks| B Log = B8

clock_config.c| clock_configh

How to setup clock using clock driver functions:

1. CLOCK_SetSimSafeDivs, to make sure core clock, bus
and flash clock are in allowed range during clock

Call CLOCK_0sc@Init to setup 0SC clock, if it is u:

. Set MCG configuration, MCG includes three parts: Fl

internal reference clock(MCGIRCLK). Follow the stej

)

2).

4).

Call CLOCK_BootToXxxMode to set MCG to target r

If target mode is FBI/BLPI/PBI mode, the MCGIR(
correctly. For other modes, need to call CLOCK
explicitly to setup MCGIRCLK.

. Don't need to configure FLL explicitly, becaust

mode, then FLL has been configured by the funci
if the target mode is not FLL mode, the FLL is

If target mode is PEE/PBE/PEI/PBI mode, then ti
setup by CLOCK_BootToXxxMode. In FBE/FBI/FEE/FE
be enabled independently, call CLOCK_EnableP1l¢

4. Call CLOCK SetSimConfig to set the clock configural

/* TEXT BELOW IS USED AS SETTING FOR TOOLS *xssxsxssss
11GlobalInfo
product: Clocks v3.0

processor:

MK6AFN1Maxxx12

package_id: MK6AFNIMEVLL12
mcu_data: ksdk2 @
processor_version: 0.0.6
FRDM-K64F

board:

4

Il b

Code successfully generated.

A Problems 2 = @

type filter text

Level

Issue Origin Targ

112
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Locked Settings

- Lock lcon indicates that a
setting (that may be
automatically adjusted by the
tool) is locked to prevent any
automatic adjustment.

- If the setting can be locked,
they are automatically locked
when you change the value.

- To add/remove the lock
manually, use the pop-up
menu command
Lock/Unlock.

113

+ 43333

+

Clock Outputs
Mame

‘ Lock ‘ Value

Accuracy

-1 System
are clock
System Theck

Bus clock

FlexBus clock
Flash clock
=1 Peripheral
MCGIRCLK
MCGFFCLK
OSCERCLK
ERCLK32K
RTC_CLKOUT
MCG PLL/FLL...C48M clock

120 MHz
120 MHz
60 MHz

24 MHz

2 MHz

1.56.. MHz
50 MHz

120 MHz

h
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ependency Arrows

Arrows between the
Clock Sources and Clock

Outputs indicate
dependency

Arrows lead from the
clock source used for the

selected output

Arrows lead to clock
outputs that are using the
signal from the same
clock source (as selected

output

114

() *Clocks - FRDM-K64F.mex (MK64FN1M0x00c12

File Edit Tools Clocks Views Help
& Clocks Table i |2} Clocks Diagram

Clock Sources
Name | Available Value
= Intemal
FASTIRCLK 4 MHz
SLOW_IRCLK 32768 khz
IRC48M
PO 1kHz
= External
#0SC (Syste..cillator) [ 50 MHz
= RTC32kHz O
USE clock input O
ENET 1588 clock input  []

Run Mode RUN ~  MCG Mode PEE (PLL Engaged External)

No problems detected

BOARD_BootClockRUN 2~ BOARD_BootClockVLPR

I

I3 I3

¥

IR

Clock Outputs

Name | tock | value | Accuracy

= System
Core clock 120 MHz +01%
System clock 120 MHz
Bus clock 60 MHz
FlexBus clock 40 MHz
Flash clock 24 MHz

= Peripheral
MCGIRCLK 2MHz
MCGFFCLK 156.. MHz
OSCERCLK 50 MHz
ERCLK32K
RTC_CLKOUT
MCG PLL/FLL..C48M clock 120 MHz
LPO clock 1kHz
IRC4SMCLK
USB FS clock 48 MHz
Trace clock input 120 MHz
ENET IEEE L.tamp clock 50 MHz
ENET RMIl clock 50 MHz
SDHC dlock 50 MHz
CLKOUT(FB_CLK) 40 MHz

Details | [&) Sources 2 |[31] Registers| & Module Clocks| B Log =

clock_config.c| clock_configh

I -~
* How to setup clock using clock driver functions:
5

* 1. CLOCK_SetSimSafeDivs, to make sure core clock, bus ‘
*  and flash clock are in allowed range during clock
*

* 2. Call CLOCK Osc@Init to setup OSC clock, if it is us

w

Set NCG configuration, MCG includes three parts: FI
internal reference clock(MCGIRCLK). Follow the ste

1)

Call CLOCK_BootToXxxMode to set MCG to target r

2). If target mode is FBI/BLPI/PBI mode, the MCGIR(
correctly. For other modes, need to call CLOCK.
explicitly to setup MCGIRCLK.

3). Don't need to configure FLL explicitly, becaust
mode, then FLL has been configured by the funci
if the target mode is not FLL mode, the FLL is

4). If target mode is PEE/PBE/PEI/PBI mode, then ti
setup by CLOCK_BootToXxxMode. In FBE/FBL/FEE/FE
be enabled independently, call CLOCK_EnablePll¢

KRR R K K K K K K K K K K K K K KX %

4. Call CLOCK_SetSimConfig to set the clock configurai
=/

/* TEXT BELOW IS USED AS SETTING FOR TOOLS **sxxxxxxxsrx:
116lobalInfo

product: Clocks v3.0

processor: MK64FN1MOXxx12

package_id: MK64FNIMOVLL12

mcu_data: ksdk2_0@

processor_version: 0.0.6

board: FRDM-K64F

e »

Code successfully generated.
A Problems 2 =
type filter text

Level Issue Origin Targ

h
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Enabling External Clock Sources in Clocks Table View

- External clock
sources can be
enabled in the Clock
Sources panel

- External clock settings
can also be changed
in this view

115

File Edit Tools Clocks Views Help
BB Clocks Table 2 l:]‘ Clocks Diagram|

Clock Sources
Name | Available Value
= Internal
FAST_IRCLK 4 MHz
SLOW_IRCLK 32,768 kHz
IRC48M Inactive
LPO 1kHz
= External
=0SC (System Oscillator) A 50 MHz
0OSC mode Using external reference clock/
Frequency Range Very_high freque... range 8-32 MHz
System Os..ity Load 0 pF
EIRTC32kHz ] Inactive
RTC 32kHz oscillator Enabled
RTC32KCLK output Enabled
RTC Oscill...city Load 10 pF
RTC initialization yes
USB clock input ]

ENET 1588 clock input  []

h
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Module Clocks View

= Details| [ Saurces [ Registers & Module Clocks %3 B Log|

- Provides list of peripherals

ADCO
ADC1

and currently selected

AIPS1
clock sources s
CANO
CAU
CMPO
CMP1
CMP2
cMT
CRC
DACO
DMA
DMAMUX
ENET
EWM
FB
FMC
FTFE
FTMO
FTM1
FTM2
FTM3
GPIOA
GPIOB
GPIOC
GPIOD
GPIOE
R2Co
RC
RC2
1250
LLwu
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Consumed Clocks

Bus clock, OSCERCLK

Bus clock, OSCERCLK

Bus clock, Flash clock, System clock
Bus clock, Flash clock, System clock
System clock

Bus clock, OSCERCLK

System clock

Bus clock

Bus clock

Bus clock

Bus clock

Bus clock

Bus clock

System clock

Bus clock

Bus clock, ENET IEEE 1588 timestamp clock, ENET RMII clock, System clock
Bus clock, LPO clock

System clock

Flash clock, System clock

Flash clock

Bus clock, MCGFFCLK

Bus clock, MCGFFCLK

Bus clock, MCGFFCLK

Bus clock, MCGFFCLK

System clock

System clock

System clock

System clock

System clock

Bus clock

Bus clock

Bus clock

Bus clock, OSCERCLK, MCG PLL/FLL/IRC48M clock, System clock
Flash clock, LPO clock

h
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Registers

File Edit Tools Clocks Views Help
Clocks Table |33+ Clocks Diagram 52

IRCS

1> MCGIRELK 2 Mtz

L3> MCCFFCLE 1.56.. Mz
ouTow Coreclock @120 Mz
i Systemclock 120 MHz
: 0UTDIV2 L Bus clock 60 MHz
Lo 72 ]
wewoe Ll [T m———— L
v Flshclock 23 Mk
Lo :
- ﬁmmsa !
Lo :
Lo 1
. 120 Mz
1 | > MCG PLLIFLLARCASM clock
********** : | T 10k
; B i i i R :
; . L RCABMCLK  nactive
XTAL B 50 Mz .
' 05C OSCERCLK  SOMHe
XTALD ; 0SCI2KSEL T
. i
' T } Inactive '
: = i ERCLK32K Inactive
I s ;
' ! — j
BTALZ B [Ricand et RICKOLK 3 - !
i BT L, U :
XTAL32 james | MoK : > PO clock Tkt
' RTCCLKOUTSEL !
' e ) RTC.CLKOUT  Inactive
g ectve IRCABMCLK : '
| N ! i
] n N USBSRGSEL '
Run Mode RUN ~ MCG Mode PEE (PLL Engaged External) i

No problems detected

BOARD_BootClockRUN 2~ BOARD_BootClockVLPR

FEE_32kHz_Crystal

i

[ show modified registers only

type filter text

Reg. Name Set Value Reset Value
» MCG_C1 0x02 0x04
» MCG_C2 Oxal 0x80
> MCG_C4 02?2 0x2?
» MCG_C5 Ox0e 0x00
» MCG.C6 Oxdc 0x00
0x00 0x00
0x02 0x02
0x80 0x00
» RTC.CR 0x00002900 0x00000000
4 SIM_CLKDIVL 0x01240000 0x00110000
OUTDIV1 (bits 31-28) 060000 060000
OUTDIV2 (bits 27-24) 000001 000000
OUTDIV3 (bits 23-20) 060010 060001
OUTDIV4 (bits 19-16) 060100 0b0001
Reserved (bits 15-0) 0b00000000000... 0b0000000000.
» SIM_CLKDIV2 0x00000009 0x00000000
» SIM_SOPT1 0x80082077 0x8000707?
» SIM_SOPT2 0x20251010 0x00001000
A Problems =
type filter text
Origin
£ 1 »

Details | [ Sources| [ Registers 52 | & Module Clocks| B Log =
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- Displays register
values for current
clock configuration

- Current register value

and default value after

reset are shown

- Recently changed
registers are

highlighted in yellow.

h
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Configuration Tabs

*Clocks - FRDM-K64F. *Clocks - FRDM-K64F 1

File Edit Tools Clocks Views Help File Edit Tools Clocks Views Help
QQEE=1° B Clocks Table |21+ Clocks Diagram 2 | QRQEM -
| = Mee |
RCS 1 o
1 [ .
2768k ! Lo :
n! MCGIRCLK NT68kHz ’ et MCGIRCLK AN
] > 1 0>
: ! L3> MCGFFCLK 136, Mz : ' Y MOBFFCLC nactie
4 . 120 MHz | . 4 Mz
: = T :I—'—I‘ L P coeclock & ; REFS s om‘mw O Corechock &
! L et ' £ D>Systemclock 120 Mz ! |t 7 D> Systemciock 4MHz
o Yowk — € Inactive . o | ) insctive —
nact
| - ouTDIV2 > 60 MHz FROIV nactive QUTDIV2 LJ—P> Bus clock 4MHz
] T2 I 640 T
|
' PFlesBus clock 30Nz obusclock  4MHz
MCGFLLOLK 1 Fleus clock MCGFLLELK ouows Flesbus clock
} Inactive 71
1 . [ ovows |
PFlash clock 20Nz ouToE Flashclock 800Kz
: S MEGPLLCLK Siem MeePLLELK =
: . .
1 M FLLFLLSEL Iractive PLLFLLSEL
: oscseL h oscseL
i . .
| 120 Mtz Insctive :
1 {5 MCG PLLIFLLARCASM elock MCG PLLIFLL/IRGAGM clock
e e e U C Y | B - -- Inactive
i - . L4 oscil 7 P - - .
v + . LD RCMCLK  Inactive I OSCGLK o . L RCHMCLK  Inactive
S0 . - Inactive ' .
i I 0SC L —J> 0SCERCLK 50 MHz ! 0sc . OECERCLE . N 0SCERCLK Inactive
XTALD OSGI2HSEL H XTALO 0SCICLK ) OSEMSEL :
. : . :
1 Inactive 1 T Inactive :
L ceooe g ERCLKE2K Inactive i EROLKEK nactive
T R | H T T
EXTALT : e Wik RTC3ZKCLK ! . d : EXTAL2 : L, RTC32KCLK " i :
| 1 H | 1 H
XAz ramen | FETRK > LPOclock 1w xTaLs2 sames MO > LPO clock Thiz
: ' RICCLKOUTSEL : RTCCLKOUTSEL :
; RC3M interral cacilstor i Inactive T IRCAEM imternal csclstor i Inactive T —
i nacive H nactive H
| T RE4BMCLK T et REASMCLK
' ] ]
1 ; ;
L ! !
' : :
| il LPocLK 1 il LPOCLK_ 1
: ; :
1 1 1
L ! !
Run Mode MCG Mode PEE (PLL Engaged External) ke
BOARD_BootClockRUN BOARD_BootClockVLPR BOARD_BootClockRUN BOARD_BootClockVLPR &2

- Switch between clock configurations using the tabs
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Clocks Diagram: Change Clock Output Frequency

- Clock output frequency
can be typed directly
into the field (e.g. core
clock)

- Tool will attempt to
achieve target
frequency by increasing
divider (e.g. OUTDIV1)

- Bus/Flexbus/Flash
divide values also
update to meet
requirement (must be
less than or equal to
core clock)

119

P X
@ QBB @ = O | = Details = | [ Sources| [Hl Registers| & Module Clacks| B Log| - g
——————————— | ;;‘L""""'""""""""""'\ « | Path Details: Core_clock
! =
I . Name Available Lock | Value Ac.y
Do i Core clock 120 MHz +0.1%
£— D> Mochok  2MH: CORECLK Frequency 120 MHz
i i Tl—J>MCBFFClk 156 Mz =HOUTDIVL /1
' I
A — > Coreclock |8 15 ]| OUTDIV1 Frequency 120 MHz
) : n I System clock 120 Mriz MCGOUTCLK Frequency 120 MHz
LU 4 oUTDiv2 1> Busclock 50 MHz CLKS Output of PLLS (FLL or PLL clock)
o /2 ! PLLS PLL output
! 1
MCGFLLCLK 1 | > Flsbuscock 40k A =ru
.o /3 I PLL Frequency 120 MHz
MeGPLLELK (o | > Resticock  24Mie PLL clock Disabled
— is | P J—
L e
QQE@D-= 0| = Details 1 B Smur[es! Regis‘[ers}ﬂ Module Clo[k5| B Logl =
””””””” | "SIKA”””””””’”””””””‘ « | Path Details: Core_clock
; iz
! Name I Available | Lock I Value | Ac.y |
' 1 Core clock 12 MHz +01%
L :‘I—DMCG‘RGLK ZMite CORECLK Frequency 12 MHz
i : Cl—P>MOGFFCLK 156 Mz = OUTDIVA /10
' |
S [‘:‘. ' —] outovT | ﬁ_bwe clock @12 Mz OUTDIVI Frequency 12 MHz
Lo /10 ‘ I Systemclock 12 bz MCGOUTCLK Frequency 120 MHz
LEL LS . ouTDIVZ D> Bus clock 12 MHz CLKS Output of PLLS (FLL or PLL clock)
| JAL I PLLS PLL output
! j
e | — outos 1> FlexBus clock 12 MHz ol eru
) /10 s i PLL Frequency 120 MHz
MCEPLLOLK 1 —@ Cl—f>Flashclock 12 Mz PLL clock Disabled
T 1 PLL clock in Stop mode Disabled

h
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Clocks Diagram: Component Settings

Double click on a
component in the block
diagram to view/modify
its configuration

Pop-up box shows
current configuration of
component

Element settings (e.g.
frequency, etc.) can be
modified in pop-up box

120

Run Mode RUN ~

File Edit Tools Clocks Views Hel

| EE Clocks Table |3+ Clocks Diagram 2

115%36

MCGPLLCLK

"Syefem oscllator

50 MHz
05C

PLLFLLSEL
hwzn Mz

> MCGROLK  ZMHz
L3> weerrelk 156, MHe
ouUTDIvT Corechock 8120 Mz
n Systemciock 120 MHz
2
: uTDIV2 'J‘1—>Eusc\nck 60 M
MCGFLLCLK i —q—DF\euBusc\nck 40 MHz
: — 9 PFlshceck 2N

L= MCG PLLIFLLARCAEM clock

= Inactive
EXTALZ2 .

7 | Rrcsa

X3y Tt
TRE48M iniemal oscillator 2

I

oaaN T nactive IRG4EMOLK 1

I

I

P ystem Oscillator [0SC]

=

Frequency Range
System Osc. Capacity Load
=I0SCERCLK Frequency
OSCERCLK output
OSCERCLK out..n Stop mode
OSCCLK Frequency
OSC32KCLK Frequency

Name | Available | L value |Acy |
= OSC (system Oscillator) 50 MHz
0SC mode Using external reference clock

Very_high freque... range 8-32 MHz
0pF

Enabled
Disabled

MCG Mode PEE (PLL Engaged Exteral)
No problems detected

BOARD_BootClockRUN i~ BOARD_BootClockVLPR

I USBSRCSEL

Q@B @ = 5 ||Z Details 2 | B Sources| [ Registers| & Module Clocks| B Log| =8
- ||component Details: 0SC
|| Name | Available | Lock | value
=10SC (System Oscillator) 50 MHz
0SC mode Using external reference clo
Frequency Range Very_high freque... range 8-
System Osc...acity Load 0pF
=I0SCERCLK Frequency A
OSCERCLK output Enabled
OSCERCLK ..top mode Disabled
= || osccik Frequency MHz
OSC32KCLK Frequency
< il »
A Problems 1

type filter text

Level Issue

h
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Clocks Diagram: Change a

Lan] *Clocks - FRDM-K64F.me

° CI'Ck Once On a File Edit Tools Clocks

|2 Clocks Table 3+ Clocks Diagram # |

multiplexer fordrop W

iews Help

Clock Mux

N1MOx

12

down Of ClOCk i @AMHZ @zmm

options

- Select from

RN

i

i
T ‘

I

i

e MCGOUTELK 1 !

available clocks in [
the drop-down to i |
change the mux

["oumvz |

o =
] o’ I
1

I
! ! 0uUTDIVE
/3
T
|
I

il ; UUlTDIWl

T ‘
b
I

I

/5

PLLFLLSEL
120 MKz
.

XTALD

- Clock source must S .

be enabled . EXALa ; RTCIH: e

XTAL32 [ /32768

IRC48M internal oscillator

Otherwise, an error

will occur.
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Clocks Diagram: Set a Clock Divider

- Click once on a
drop-down Of | BB Clocks Table |2} Clocks Diagram 32 | T

available divide - L ‘
= D—DMGGIRGLK 2 MHz
values /

:j—bmcr;FFcLK 1.56... MHz

PLLS CLKS ouTDm Core clock 720 MEz
Inactive System clock 120 MHz
H FLL 120 MHz MCGOUTCLK ,.L| i UTDl\I’Z

=

T 'T' !j—ba clock 60 Mz

Vi MCEFLLCLK : ouTDIv —D—DFI xBusclock 40 MHz
- Select aiviae | ‘
|- L P Fashoock 24 MK
1157 MCEPLLCLK L . —lj—b» ash cloc .
lue from the list o : ‘
value 1ro e lIS ‘

and the clock S ‘?1 = e A—
output frequency

automatically

updates

h
P ]
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Details View

File Edit Tools Clocks Views Help j
£ Clocks Table = Clocks Diagram 22 ® QB @ = 8= Details 2 | Sources Imkegisters\OModulecmcks\Blog\ =8 b E | e I I l e n tS Ca n be

_— ; Name | Avaitable | Lock | value = LY .
e ; Core clock 20Mrz [ ' I O ITl e Ir ] e
1 MH; Il
: MEGIRCLK 1MHz CORECLK Frequency 120 MHz
1> mearreLk 156 MHz =QUTDIVL . .
! OUTDIV1 Frequen: -
[> core clock 120 MHz o %
PLLS MCGOUTCLK Frequency
Inactive [> system clock 120 MHz CLKS
FLL 120 MH; L
* : L3> bus clock €0 MH: _ eus
" : b IELTE =
> FlexBusclock 40 MH2 PLL G
] : - PLL clock
[} Flash clock 24 MHz
7155 75 0 PLL clock in Stop mode
i PRDIV
PLLFLLSEL ! VbV
h | OSCSEL b
120 Mk . -
2 ;I—b MCG PLL/FLL/IRC48M clock [} OSCCLK Frequency /
! l) 1 D OSCCLK Frequency 50 MHz
| =I0SC (System Oscillator, 50 MHz
. IRC4BMCLK Inactive o ) M
) 0SC mode Using external reference clock
; 0SC32KSEL Ti—>osceroix sz Frequency Range Very_high freque... range 8-32 MHz
: | System Osc...acity Load 0pF
: L ; ERCLK32K Inactive
RTC32KCLK ! ;
: . . :
RTCIHZCIK L ! +—> PO clack TkHz
Inactive ] '
I 4o RTCOLKOUTSEL '
e i Inacive p RTC.CLKOUT  Inactive
IRCABMCLK 1 | |
— ]
[ i
[ |
R i
LPOCLK 1 | '
L— |
n 1 A Problems 52 =
. ‘ - o~ [ type filter text

Level Iss o Target
Run Mode RUN ~ | MCG Mode PEE (PLL Engaged External) ~ £ e rigin arged

BOARD _BootClockRUN X~ BOARD_BootClockVLPR <[ m >
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nable/Disable A Clock Source

@ *Clocks - FRDM-K64F.mex (MK64FNLMOxx12)

File Edit Tools Clocks Views Help
. Clock sources such as

,,,,,,,,,,,, + | Component Details: MCG

]| Name | Available | Lock | value |Acy | a
t e OW aSt 2w IRCS Fast internal reference clock
1,56 MHz OSCSEL System Oscillator
Q120 Mk =FRDIV /32
and OSCERCLK have 1
oMz Frequency Range Very high frequen..V range 32-1536)
g IREFS External reference clock
clock gates that can be
Dofishcock  24MHe FLL Frequency
. o FLL Factor
nabled/disabled
e a e I S a e PLL Frequency 120 MHz

MG PLLIFLL1RC5M cock
i

PLL clock
PLL clock in Stop mode
PRDIV

VDIV

sk Inscie pLLS PLL output

3 CLKS Output of PLLS (FLL or PLL clock)
Prodk MCGOUTCLK Frequency

‘Syem oscilner
ResBELE

> osceoe

i

stk

= MCGIRCLK Frequency
o HOCUT i MCGIRCLK output
: - MCGIRCLK ..top mode
=MCGFFCLK Frequency

d Allow MCGFFCLK dlock
3 MCGFLLCLK Frequency

- Select the component
containing the clock
e.g. MCG for

RC4BM

1

MCGPLLCLK Freauency

; A Problems 3 =E|
: usasoseL T
: " pe filter te
' - & Usrseck s
i1 & 2 i Level Issue Origin
| Enable/Disabl
; ; naole/visapie
] MG PLL LRGN dock :
; oscemoic = Cl
. Inactie OC
RunMode RUN ~| MCG Mode| PEE (PLL Engaged External) -

.- Disable the MCGIRLCK ™"
in the Details Vlew

h
P ]
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eripheral Clocks in SIM

- Peripheral clock
selections are often
controlled through the
SIM

- The multiplexers in the
SIM component can be
used to change the clock
source for a peripheral

- The clock source must be
enabled to change the
mux

125

File Edit Tools Clocks Views Help
£ Clocks Table | 3} Clocks Diagram 5%

USB_CLKIN

ENET_1588_CLKIN

Run Mode RUN ~ MCG Mode PEE (PLL Engaged External)
No problems detected

BOARD_BootClockRUN 3¢~ BOARD_BootClockVLPR

MCG PLL/FLL/IRC48M clock

USBCLK_EXT Inaciive

Inactive
ENET_1588_CLK_EXT

Core / System clock
MCG PLL/FLL/IRC48M clock
OSCERCLK

OSCERCLK

Core/ System clock
MCG PLL/FLL/IRC48M clock
OSCERCLK

MCGOUTCLK

Core / System clock

FlexBus clock
Flash clock
LPO clock
MCGIRCLK

Lﬂ—p Trace clock 120 MHz

USBSRCSEL
: I4H MH; i
d USBFS clock 48 MHz

External bypass clock (USB_CLKIN)
PLLFLLSEL output (MCG PLL/FLL/IRC48M) - divided
TIMESRCSEL

50MHz :
A————————{—> Ethemet IEEE 1588 clock
50MHz

RMIICLKSEL
N 50 MHz

————————L1—{> Ethemet RMIl clock
50 MHz

SDHCSRCSEL

50 MHz

g———T 1> SDHCclock 50 MHz

!

TRACECLKSEL

CLKOUTSEL

40MHz

11> ciKOUT (7R I K)

z|@s.. ER. | GM. BL

Element Details: SIM.USBSRCSEL
Name Available

<[ il
A Problems 3
type filter text

Level Issue

=0

Lock

h
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Reset To Defaults

- Reset to Defaults

- Resets clock configuration to the default reset clock | Z qifoconfon o

configuration for the processor

-Not the same as Board_BootClock configuration

ORI G
File Edit Tools Clocks Views Help
5 Clocks Table| 3+ Clocks Diagram 2

Tt

b pnx 2w

| 120 Mz
P o
MCSFLLCLK 1 oM

0 ? H

H > Flash clock UM
v ! S

| ook )
S B PLLFLLSEL H
oscseL : :
| o :
| L1 Mos 2L
U >
J . . LDROAUCK nctve

" OSCOLK_
souk: 0 H
o pene LD oscsek son
oscsaoe H
o o
i -t
> 15
oo
; Rt R
e sessnoLk | :
Nt
RunMode RUN ~  MCG Mode PEE (PLL Engaged External) >
No problems detected
BOARD BootClockRUN | BOARD_BootClockVLPR | copy_config 12 [@

| J—D—bmwm 156 Mz
o 1 . o« ai

« PEE at 120 MHz

126

ot mex o

[Clocks ] Views Help

Copy Configuration
Configuration Properties
Call function from BOARD_InitBootClocks

Unlock All Settings Ctrl+U
Reset To Defaults Ctrl+R

L)
4 _Refresh Reset To Defaults }—

*Clocks - FRDMKGAF

File Edit Tools Clocks Views Help
5 Clocks Table 2 Clocks Diagram

es [

MeGRCL et
WooRrCLE 276k

Doloecsk 297 M

O swemccs 2097
e i L3> Bus clock. 2097.. MKz

[ Fouscosc 1045, Ntz

Prprshoock 1045 Mz

‘:‘: DU e

. > ResaeLK

e
osceERCLK
XL i os0TEEL

L SERGK ectie
> THe

RICCLKOUTSEL
it i ssclane st I RICOKOUT  active

T e koK .
usssacsL
Run Mode RUN ~ | MCG Mode FEl (FLL Engaged Internal) ~

No problems detected

BOARD BootClockRUN | BOARD_BootClockVLPR | copy_config 72 (@]

 FEl at 21 MHz (reset)

h
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Copy Clock Configuration

- To Copy an existing clock
configuration:

1. Select an existing configuration tab

Run Mode RUN — MCG Mode  PEE (PLL Engaged External)
No problems detected

I BOARD_BootClockRUN 22 IBOARD_BootCIockVLPR

2. Select Clocks > Copy Configuration
K64F.mex (MK64FN1MOxo12) S

Clocks] Views Help

|Cogy Configuration I
Configuration Properties

Call function from BOARD _InitBootClocks

3. Name the configuration. Select ok

— = ~
! Copy of BOARD_BootClockRUN w

Name: INew,(InckCcnfig I

Description:  Copy of BOARD_BootClockRUN

@ FRemove Caonfiguration

Unlock All Settings Ctrl+U
Reset To Defaults Ctrl+R
% Refresh

127

v

4. Copied Configuration will be created

Run Mode | RUN -~ MCG Mode PEE (PLL Engaged External) =
No problems detected

BOARD_BootClockRUN BOARD_BootClockVLPR New_ClockConfig & I

h
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Configuration Errors

[30) *Clocks - FRDM-K64F.mex (MK64FN1MOooiL2) - .= e
File Edit Tools Clocks Views Help

L] E rro rS m ay OCCU r Wh e n Ch ang i n g EE Clocks Table | 2}e Clocks Diagram 2 Q@ Q B = O ||= Details 32 | Sources| [ Registers| & Module Clocks| B) Log =a

= m e e e oo 1 +  Element Details: SIM.OUTDIV1

the clock configurations . Lo ool =
| - 'T‘: %:22?;& ?j:lwl OUTDIVI Frequency Inactive
- Error conditions will cause the SEENE £1
status bar to become RED Ja_:Bm_c ! S Smeg
- Potential Problems: _— L;f: -
- Requirement(s) not satisfiable: B
Indicates that there are one or more el ) TR
locked frequency or frequency z;« | B e o
constraints for which the tool is not L - -
able to find a valid settings and s e
satisfy those requirements. ‘ i W | ==

type filter text

' Level Issue
@ Error Divider must be integer divide of master divider: OUTDIV1

- Invalid settings or requirements:
[element lis{] - Indicates that the ; o et o
Value Of some Settlngs IS not Valld_ ‘ ‘ © Error  Scale value must be in integer divide relation with slave dividers: OUTDIV2, OUTDIV:

@ Error  The requirement cannot be satisfied or is in conflict with other requirements. Try to ¢
FO r eXa m I e . T h e C u rre nt State of 4 W : ~ % Warning There are some erroneous elements on path to the clock output: SIM.OUTDIVL
p . % Warning There are some erroneous elements on path to the clock output: SIMOUTDIVL
RunMode|RUN ~ | MCG Mode| PEE (PLL Engaged External) i % Warming There are some erroneous elements on path to the clock output: SIMOUTDIV3

S ett i n g S i S beyo n d t h e acce ptabl e Requirements are not satisfiable. Consider removing requirements on: OUTDIV1 % Warning There are some erroneous elements on path to the clock output: SIM.OUTDIV2

% Warning There are some erroneous elements on path to the clock output: SIMOUTDIV3

ra n g e % Wamning There are some erroneous elements on path to the clock output: SIMOUTDIVL
" % Waming There are some erroneous elements on path to the clock output: SIM.OUTDIVA

BOARD_BootClockRUN BOARD_BootClockVIPR  |& ClocksConfig_56 &2 @ 4 Th b

h
P ]
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Export Clock Configuration

- Export a configuration to clock config.c
and clock_config.h files

- Exports source files, and generates code
to initialize current clock configurations

- Access from menu:
- File->Export

- Can also be accessed from Export icon in
Sources view

. Select the directory to export -

clock _config.c and clock_config.h.

129

export

i= Details | [d) Sources &2 Registers | &3 Module Clocks| B Log

clock_config.c| clock_config.h E‘

/****************************#*************************Hﬂk******:

EOEE R R R R R R R KRR R R R R R R R RER BOARD Ini‘tBOO‘tClOCkS -Func-tion R EREREE
2 e o o R R o R R R R o R R R R R R R R R R R R R R s R s R R R R R e e R R R R R ok

void BOARD InitBootClocks(void)

BOARD BootClockRUN();
e R T Y e e e e e e e e W
- Export (S S
Export Clocks Sources
To directory: IC\MCUXpressalDE_Lah\frdmk64f_dnver_exampIes_gpiu_led_output\bnard Browse...
Cortex-M4F
| [¥lExport
C\MCUXpressolDE_Lab\frdmk&4f_driver_examples_gpio_led_output\board\Projectl\board
|
tl
PR Confirm save S

@\ Do you want to replace following file(s)?
' (lock_config.q, clock configh

h
P ]

["] Always overwrite without asking
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LAB 3




Lab 2 : To use Config Tools to generate code for pins and clock configuration

- Pre-requisites
- Boards
- OM13092(LPCXpresso54608)
- Software
- MCUXpresso IDE:
- MCUXpresso Config Tools v3.0 :
- SDK_2.2_LPCXpresso54608 (Thumbdrive)
- Terminal Software (like TeraTerm or PuTTY)
- mbed Serial Driver:
- Pin_clk config code file (Thumbdrive)
Follow Lab 3 instruction
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Outline

- Create a new configuration based on hello_world example to be use in
hot_pin&clock config project.

- Modify pins and generate the code to pin_mux.c and pin_mux.h files
- Generate the clock code to clock config.c and clock config.h

- Export pin and clock sources to workspace by dragging the files to Board directory
in the pin&clock config project

- Initiate pins and clocks in hot_pin&clock config.c by adding “BOARD _InitPins();
and BOARD_BootClockFROHF48M();

- Build,debug and run the project.
- Result in Tera Term : Success in Pin Config and Success in Clock Config!

h
P ]

132



AGENDA

- MCUXpresso Software And Tools Overview
- MCUXpresso SDK
= Web Builder
= File Structure
- MCUXpresso IDE
= Importing/Building
= Debugging
- MCUXpresso Config Tool
= Project Cloner
= Pins Tool
= Clocks Tool
- LPC54608 LCD Lab, Key APl and EmWin Demo

133



LPC54608




LPC546XX MCU FAMILY
SCALABLE AND POWER-EFFICIENT MULTI-MARKET MCUS

HMI & FLEXIBLE COMMUNICATION INTERFACES FOR IOT APPLICATIONS

SECURE CONNECTIONS
FOR A SMARTER WORLD




2017 LPC Roadmap

136

LP-CI.:84-x-PAC.U .. _LP-6804
_ gm_l Y_ VICU< P
30 MHz ARM®

15 MHz Cortex-M0+
16 KB Flash, 32 KB Flash,
2 KB RAM 4KBRAM
[TSSOP] [ TSSOP, QFN ]

64 @_'Flash,
8-16 KB RAM
[ QFN, LOFP |

LPC800 Series MCUs
Entry level, 8-bit simplicity ‘fj

® 8-bit alternative MCU
¢ Simple code bundles and ROM drivers

* Improved power consumption

* Differentiated options, including DMA, SCT/PWM,
switch matrix, flexible 1/O port pin manipulation,
pattern match engine and ROM drivers

JANUARY —0— . i DECEMBER

2017

LPC546xx MCU Family LPC546xx Flashless
180 MHz Cortex-M4 MCU Family

256-512 KB Flash, 180 MHz Cortex-M4

16 KB EEPROM 0 KB Flash,
136-200 KB RAM 360 KB RAM

[ LQFR TFBGA | [ LOFP, TFBGA ]

LPC54000 Series MCUs % i

Mainstream

¢ Next-generation upgrade for LPC1700 Series MCUs
* Power and performance scalability with price improvements

¢ Design flexibility with breakthrough features and updated
peripherals, offering 21 communications interfaces

¢ Accelerated time to market with MCUXpresso and
robust ecoystem




Introducing LPC54000 Series of MCU
Mainstream, Power Efficient Microcontrollers

LPC5410x LPC5411x

FS USB
Large Internal SRAM

/ Cortex-M4F at 100 MHz\ / Cortex-M4F at 100 MHz\

Baseline Cortex-M4

1.62Vto 3.6V 1.62V1t03.6V
256-512 KB Flash 128-256 KB Flash
104 KB RAM 96-192 KB RAM
FRO, FS USB
Differentiating Features: Differentiating Features:
* Optional Dual Core * Optional Dual Core
(Cortex-MO0+) (Cortex-M0+)
* <100uA / MHz (Cortex-M4) * <80uA / MHz (Cortex-M4)
* Digital Mic Subsystem * Flexible Comm Interface
* Digital Mic Subsystem

\ Available Now / K Available Now j

LQFP64 LQFP64
CSP49 CSP49
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LPC546xx

Performance &
Integration

LQFP208, TFBGA180 (NOW)
LQFP100, TFBGA100 (MAY)




LPC546xx Family Introduction
Power-efficiency, Advanced HMI & Flexible Comms for next-generation loT

O Extremely Low Active Current with 180MHz Performance
* ARM Cortex-M4 core running up to 180MHz at 120 uA / MHz

0 Advanced HMI & Flexible Communication Peripherals

Up to 21 flexible communication peripherals to interface with memory,
connectivity modules, and a variety of sensors

* Numerous wake-up sources, ample timers

» Integrated TFT control allows to keep the overall cost and complexity to a
minimum

O Comprehensive Enablement
» Complimentary MCUXpresso IDE and Software Development Kit (SDK)
+ Integration of Segger's emWIN Graphics Library into SDK

« Faster time to market with comprehensive development hardware and
reference designs

)



LPC546xx Target Applications

Industrial, Building, Energy,

General Embedded

(.

Scanners / Mini printers

Diagnostic equipment

Industrial control devices

PLC

Data Aggregator & Comms Hub
Building control & automation
HVAC control

Multi-protocol bridge

Data acquisition
Medical/industrial grade scale

Consumer, Smart Home
& Automation

Automotive Aftermarket

(- Small Appliance \

* White Goods HMI
* Thermostat

* In Home Display (IHD)

+ |OT gateway

+ Security monitoring

» High end gaming accessories
 Fitness equipment

» Audio accessories

/0 Satellite Radio \

» Portable GPS Tracker

» Data aggregator for
Infotainment/Navigation

» Fleet Management/Telematics
* Vehicle Diagnostic

» Tachograph
« OBD-II




LPC546xx Series Block Diagram
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CORE

SYSTEM

MEMORY

Ext. Mem. Ctrl

8
=
Y]

TIMERS

ANALOG

INTERFACES

CPU

* 180MHz Cortex-M4 with floating point unit S

Memory
+ Upto 512 KB Flash, Up to 200 KB RAM
+ 16 KB EEPROM

Interfaces for connectivity & sensors
« Dual CAN2.0 or CAN FD Controller Options

+ XTAL-less FS USB (H/D)

« 10 SPI, 10 12C, 10 USART, 2 I2S channels.
Max 10 channels

» Graphic LCD with resolutions up to 1024x768

* 10/100 Ethernet Controller with PTP

» Stereo DMIC subsystem
+ (PDM, decimator, HW VAD)

+ 1x HS USB (H/D) w/ on-chip HS PHY
+ XIP from QSPI via SPIFI
« External Memory Ctrl (up to 32 bits)

Other
» Operating voltage: 1.71 to 3.6V
» Temperature range: -40 to 105 °C
+ LQFP208, LQFP100
+ TFBGA180, TFBGA100



Typical Application
Connected, HMI Control Panel/Edge Node in Industrial Applications

LPC546xx Family of MCUs Combine a 180MHz Cortex-M4, Key Features:

for real-time performance, with its unique architecture for + 30 channel Direct Memory Access (DMA)
outstanding power-efficiency. « Fast wake-up & mode transitions with 12 MHz Free
Running Oscillator (FRO) trimmed to +/- 1% accuracy
e ~\ over voltage & temperature (selectable 48/96 MHz
Do NON-NXP outputs)
isplay
@ i PAR « Code Security with Enhanced Code Read Protection
(eCRP) and a 128 bit unique device serial number for
identification
» Powerful, feature rich 32-bit timers, including State
Leo/ paery Configurable Timer (SCT/PWM)
uttons
oo e N  Flexible communication interface with up to 10x
LPC54608 UART [ e USARTS, 12C (supporting FM+) and SPI, along with up
180MHz Cortex-M4F | to two 12S
Wireless
Digital EMC  SPIFI scT Connectivity  Large availability of GPIOs UFE) to 171) with fast access
SIS SPyi2C | (on AHB), DMA ‘support of GPIO ports
EED 16., 3201 piertace | 1000, " = - Ethernet with IEEE1588 PTP, Dual CAN supporting
Qs Fosh valve CAN-FD and CAN2.0
- J * FS & HS USB with integrated PHY

* Flexible wake-up & clock sources A ¥ 4
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LPC’s Complete Offering of Graphics Solutions

Segger emWIN Provided Complementary with NXP’s MCUXpresso SDK HonG Kone
- Offered as Library + APl in C language, compatible with any RTOS (although not required) o)
- GUI tool builder available 2 3

- Source Code from Segger available with a per product license fee
— Free/no royalty required L 0

TARA / Source code Yes Developer seats Optional
Embedded Wizard generator Javascnpt Volume based product line license  (any)
Draupner / . Free developer tools Recommended Ok 230 ANr1ee GPar GBSae
TouchGFX Hloitiy A G Ve Volume based product line license  (any)
Part of MicroEJ platform
MicroEJ Library + API (?J/g/’: Yes Developer seat licenses z(l\(jlfcroE J)
Volume based licenses
TR ) Library + API C Yes Source code per product license e

GUIX

(ThreadX) M
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Enablement Overview

Software Hardware
Runtime Software Development Tools Development Tools Application Specific Support
NXP Solutions: IDE / Toolchains: Evaluation Kits: % . Graphics Broad Market:
( ) < ° Cloud Connectivity * OOB Walkthroughs

MCUXpresso Software and Tools . Voice activation « NXP Commumty

- IDE . . . .

. . USB Audio &) © Solution Designs

. gg:ﬁg Tools . Touch HMI éﬁ}&w * Application Notes

AL )
ForKl\ilr)](eF;gl\(zréeJ;M controllers m

» Schematics

6 - Camera interface

Connectivity Solutions

« LPC Microcontrollers
+ i.MXApplication
Processors

RTOS, Middleware Partners:

O

ARMKEIL ©IAR Bluetooth . High Touch:
u‘f'g—nlo_s TouchGFX @ M crocontroller Toolk SYSTEMS Partner Solutions 9 SMART @
: * Professional Support
EMBEDDED rN
o) - Rt N % Ythernet (((‘I’))) 0 « Professional Services
i Ry Aot wwsesmeon L AUTERBACH fl\ 802154
express v DEVELOPMENT TOOLS

N— 2 Q Elatollic
,Z.ff::if,:'m wrlss B Segee '/m| ARM mbed 7 SYSTEM CAN
www.segger.com

Comprehensive frameworks and Industry leading IDE support and
solutions for low-power, intuitive software configuration

Software frameworks and
development tools for targeted

Low cost hardware platforms for
evaluation and application

Get started quickly and get
the support you need, when

connected, and secure embedded tools to accelerate application .
you need it

systems development

development. Partner solutions for
hardware debugging solutions

applications and certified
connectivity solutions
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Enablement: LPC546xx Development Board

LPC54608 in BGA180 package

- Cortex-M4F@180MHz

Standard LPCXpresso features:

Link2 OBD / external debug

Wake, ISP, Reset buttons

HS micro USB AB connector

FS micro USB AB connector

4.3” cap touch display (parallel interface)

OM13092
Base Development Board
On-board Display
Available Now

OM13094
CAN-FD Enabled Kit
CAN Physical Transceiver Shield
(no display)
Orderable March-2017

2 x PMod expansion connectors
Expansion connectors

- Can support Arduino shields such as WiFi

dul
Additional (new) on-board features: modules

+ 16MB Micron SDRAM (required for graphics)
Ethernet (PHY, magnetics & connector)
DMIC (Knowles Morello)

IS connected CODEC with Line In/Out
SD/MMC card (SDIO)

 Accelerometer on I12C

16MB Micron QSPIFI with XIP

h
P ]
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Graphics — 24-bit LCD Interface Supports up to XGA

Features and Advantages
X | i
o xtemal - Up to 1024x768 resolution
24-bit LCD interface supports 24bpp (16M colors)
Palette table allows display of up to 256 of 64K colors
Dedicated LCD DMA controller

Hardware cursor support

TFT-LCD Controller
Dedicated DMA

Target Applications Enablement and Third Parties

Free MCUXpresso IDE with SDK, configuration tools
LPCXpresso54608 Development Board

Thermostat
Appliance/White Goods HMI

Fiiness equipment LCD App notes and Design recommendation - 5\/?"22?3“0' Mﬁj
| . Complementary Segger emWIN to develop GUI applications
ndustrial Panel TouchGFX (&
Additional GUI solutions from industry leading partners D e -
AV 4
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LAB 4




Lab 4.1 LCD Basic

- Pre-requiste: Install the SDK(SDK2.2_ | PCXpresso54608) from Thumb drive and import
project from file system hot_LCD _1_tft16bpp.

- Build, Debug and run hot LCD_1_tft16bpp.

- Objective : Understanding how to
- Defines LCD parameters and use SDK APIs to initialize LCD controller, start LCD operation
— Allocate framebuffer in SDRAM w/o having to initialize SDRAM before main()
- Draw on framebuffer

Description : Initializes LCD controller, SDRAM, and draw on framebuffer

- Result: 8 color stripes moving on LCD screen

h
P ]
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Key APl and codeHOT LCD 1 tft16bpp

+ Initialize SDRAM for framebuffer availability
BOARD_InitSDRAM();

« Initialize LCD controller with specified parameters, including panel clock, resolution, color format, timings, framebuffer
address.

LCDC_GetDefaultConfig(&IcdConfig);
lcdcIinFreq = CLOCK_GetFreq(kCLOCK_LCD);
LCDC_Init(LCD, &lcdConfig, IcdcIinFreq);




Observation and changes

- Change the color of stripes by modifying “colTab” array.

- Change panel clock frequency macro “LCD_PANEL_CLK”, suggested range no
less than 4MHz.

- Learn the members of “lcdc_config_t”, how they map to LCD controller to registers.

- Check the “Flash.sct” and the definition of “s_FB” to see how to make framebuffer
placed into SDRAM w/o involving compiler to generate “zero-init” code to
framebuffer before main().

- Otherwise, Compiler will generate “zero-init” code to framebuffer before jumping to
“main()”; however, w/o having SDRAM initialized, accessing SDRAM will cause
hard fault.

h
P ]
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Lab 4.2 DUAL FRAMEBUFFER

Pre-requiste: Import project from file system hot_LCD_2_tft16bpp_2fb
Build, Debug and run hot_LCD_2_tft16bpp_2fb.

Objective : Understanding how to
- Defines 2 framebuffers
- Using LCD’s “base address update” interrupt to safely draw to background FB.
- Draw on framebuffer

(Ij)escription : Repeating drawings in main loop: first clear the screen to black, then draw color stripes. Use SysTick timer to limit
raw rate.

- If “SW5” is not pressed, then use one FB to draw,

- if “SW5” is pressed, then waits for “base address update” IRQ, then draws on backup FB (the previous active FB), after
drawing, set the next active FB to this FB.

Result: If “SW5” is not pressed, then black screen and color stripes shows on screen interleaved, get flicker feeling; if “SW5” is
pressed, only the rotating color stripes are shown (like HOT1).

h
P ]
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Key APl and code HOT _LCD 2 tft16bpp fb

- Enable LCD “base address update” interrupt
LCDC_Enableinterrupts(LCD, kLCDC_BaseAddrUpdatelnterrupt);

- Update FB address after background FB drawing is done, and switch the active/background FB.
LCDC_SetPanelAddr(LCD, KLCDC_UpperPanel, (uint32_t)(pFB32)); s_actFBNdx = !s_actFBNdXx;
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Observation with changes

» See different drawing effects when “SW5” is pressed and not pressed.

- Enter debug mode , press "F10” to step over or “F11” to step into to analyze and
check how the FBs are switched with “s_actFBNdx” variable.

- Experiments :

— Change SysTick rate, check if it can resolve the flicker effect w/o dual-FB,
and/or affects dual-FB effect.

— Comment out the “while (Is_frameAddrUpdated){}”, see if it affects dual-FB
effect.

— Switch “stage1” and “stage2” in code, check the differences of LCD display
for single FB and dual-FB respectively.

h
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Lab 4.3 PALETTE

- Pre-requiste: Import project from file system hot_LCD_3_palette
- Build, Debug and run hot_ LCD 3 palette

- Objective : Understanding how to
— use palette to put framebuffer in SRAM, instead of SDRAM
— Palette color settings

- Description : Draw moving rectangle periodically. Every period is synchronized to a new
LCD base address update IRQ. The examples implements a rectangle draw & fill routine
with 2bpp mode.

- Result: There is a rectangle moving smoothly and when reach a edge (either left, top,
right ,bottom), it changes color and bounces.

h
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Key APl and code HOT _LCD 3 palette

- Setup palette colors
static const uint32_t palette[] = {0x001F0000U, 0x7C0003EOU};

- Update FB address after background FB drawing is done, and switch the
active/background FB.
LCDC_SetPanelAddr(LCD, kLCDC_UpperPanel, (uint32_t)(pFB32));

s_actFBNdx = !s actFBNdx;
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Observation with changes

- Locate palette color settings and change color to see the result. Color is RGB565
format.

- Change the moving speed of rectangle, either X or Y.

h
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Lab 4.4 H/'W CURSOR

- Pre-requiste: Import project from file system hot LCD_4 cursor

- Build, Debug and run hot LCD_4 cursor

- Objective : Understanding how to
— Understands how to setup cursor bitmap, including transparent and XOR colors
— Set new position of cursor synchronized with LCD vertical back porch.

- Description : Draw and moves cursor periodically. Every period is synchronized to a new LCD vertical back
porch IRQ.

- Result: There is a cursor moving smoothly and when reach a edge (either left, top, right ,bottom), it bounces.

h
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Key APl and code HOT _LCD 4 cursor

Defines the bitmap (w/ transparency and XOR “colors”) of cursor
static const uint8_t cursor32imgo[]

Select cursor image number (0 to 3). LCDC supports 64x64, divided into 4 32x32 images like a “HH”. As we just setup one left-top 32x32, the number is 0.
LCDC_ChooseCSeursor(APP_LCD, 0);

Enable H/W cursor layer
LCDC_EnableCursor(APP_LCD, true);
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Observation with changes

- cursor position update synchronized to vertical back porch, to verify if this is
required,

- comment out the “while (!s_frameEndFlag){}” and uncomment “while
(!s_isNewTick){}” to see the change of cursor movement (Which one is more
smoother?).
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EMWIN DEMO




Emwin

- Pre-requiste: Import project from file system Emwin_code

- Build, Debug and run Emwin_2 demo
- Objective : Segger's EmWin provides a complimentary way to
develop your next GUI application

http://www.nxp.com/pages/emwin-graphics-
»\ library:EMWIN-GRAPHICS-LIBRARY
/ SEGGER
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