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1 NXP SDK for LPCXpresso 824MAX board

This exercise picks up on the Eclipse/ARM free tool chain set up document. The focus is on how to
generate a GCC NXP Xpresso SDK for the LPCXpresso 824MAX board and import it into the Eclipse IDE
for Embedded C/C++ Developers. Using this code generation tool aids in navigating the MCU platforms
user manual, provides access to the complete register set and more important provides a graphical
representation of the MCU clock tree!

NOTE: NXP SDK generator will deliver the GCC sources as a CMake based project. For this exercise we
will not use CMAKE scripts and batch files. We will import the sources as an Eclipse C Managed Build
project. We will explore CMake managed projects on our next document Exercise 3 How to import an
Empty or Existing CMake Project into the Eclipse IDE.

1. Go to NXP.com, if you do not have a login account create one
2. Login to your account, from the NPX home page navigate to:
PRODUCTS = ARM MCUs = General Purpose MCUs = LPC800 Arm Cortex-MO+
This will take you to the LPC800 Series landing page:

}{ PRODUCTS ~ APPLICATIONS DESIGN  SUPPORT  COMPANY

Home / Processors and Microcontrollers / Arm Microcontrollers / General Purpose MCUs / LPCB00 Arm Cortex-M0+

Processors and Microcontrollers

LPC800 Series: Low-Cost Microcontrollers (MCUs) &<
based on Arm® Cortex®-M0+ Cores

The LPC800 series offers a range of low-power, space efficient, low-pin-count options for basic microcontroller applications. The

132 L Series Arm Cortex. LPC800 series MCU, part of the EdgeVerse™ edge computing platform, include differentiated product features, such as an NFC
Mo+ communication interface, mutual capacitive touch, switch matrix for flexible configuration of each /O pin function and SCTimer/PWM,
giving embedded developers unprecedented design-flexibility.

Am Microcontrollers
General Purpose MCUs

MCX Arm Cortex-M

K Series Arm Cortex-M4

KL Series Arm Cortex-Mo+

KV Series Am Cortex- =

KE Series Am Cortex-M4/M0+

w0+

LPC800 Arm Cortex-M0+

LPC800 Series Product
Family Core Differentiated Features Package Options.
== =N == === === R ===

LPC8N04 MCU 32 K Flash Upto 12610 HVaFN2e

LPCTTOD Arm Cortex-M0+/M0
LPC1200 Arm Cortex-M0
LPC1300 Arm Cortex-M3

LPC1500 Arm Cortex-M3 SMHz
Cortex-M0+ core

wdioand Radio

&KE SRAM NFCIRFID ISO 14443 type Anterface
LPC1700 Arm Cortex-a 4KB EEPROM Temperature sensor wih 1.5 C accuracy
40"Clo+85°C
LPC1800 Am Cortex-3 LPCBOX MCU Family 15z Upto32Ke Upto30.GPIO TSs0P1S
Cortex Mo+ core EEPROM 12:ADC, 10-51 DAC, TSS0P20
LPC4000 Am Cortex-14 Flash Comparator Tssop24
4 0°C o 4105 HVQFN.
LPC4300 Arm Cortex-M4/MO S0 07Clos0sTC a2
LPC51UBB A Cortex-10+ LPCB1x MCU Family oMz Up'o 16 K8 Flash Upto 18.GPIO TSs0P1S
) Cortexho- core Upto 4 K& SRAM SCTmerPM TS50P20
LPC54000 A Cortex-Mé Comparaor oz
40°Cto105°C XSON16
LPCS500 A Cortex-M33
LPCB2x MCU Family Mz Up'to 328 Flash Up1029 GPIO TSSOP20
LPC2000 A7 Contex Mo+ core Uplo 8 KB SRAM SCTmerPWM HVOFNZ
12:0 ADC, Comparator
LPC3000 A9 40°Clo+105°C
Developer Resources LPC83x MCU Family 30MHz Upto 32 K8 Flash Up1020.GPIO TSSOP20
Conexo+ core Up'o 4 KB SRAM SCTimerPWM HVQFNZ
LMXRT Crossover MCUs 12:5ADC
40°Cto+85°C
Automotive Microcontrollers
LPCB4x MCU Family oMz Upt0.64 K8 Flash Upto54 GPIO HVaFNZ
Am Processors Corterchid: core Up'o 16 K8 SRAM SCTimerPWM HVQFN4E
Fast Intalzation Mamory (FAIM LaFPas
12:01 ADC, Dusl 10-0fl DAC, Comparator LoFpes
$32 Automolive Platform 9 Button Mutual Capaciive Touch
Power Architecture H0cmeste
; LPC86x MCU Famil 60MHz Up'to 64 K& Flash Upto54GPIO HVaFNZ
Adaitional MPUMCUS v Corex Mo+ core Upto 8 KB SRAM e HVQFN4E
Archiectures FlxTimer LaFPes
12.08ADC, Comparator
Legacy MPUMCUS 40°Clo+105°C

Figure 1 © 2022 NXP B.V.
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3. From the landing page select LPC82x MCU Family, scroll down to Software and select the
MCUXpresso Software Development Kit (SDK) DOWNLOAD OPTIONS button:

Software

® NXP(8)
O Partners (23)

FILTER BY

Embedded Software
[J BSP. Drivers and Middleware

Development Software
[ IDE and Build Tools

1-5 of 8 software files

BSP, DRIVERS AND MIDDLEWARE
MCUXpresso Software Development Kit (SDK) FeaTurReD

BSP, DRIVERS AND MIDDLEWARE
MCUXpresso Config Tools - Pins, Clocks, Peripherals FEATURED

IDE AND BUILD TOOLS

MCUXpresso Integrated Development Environment (IDE) = FeaTurReD

Additional software available. View our featured pariner solutions.

BSP, DRIVERS AND MIDDLEWARE

LPC824 Example Code Bundle Keil

ZIP Rev1 Aug?29 2016 817.0KB LPC824-EX-CODE-KEIL
Sign in required

BSP, DRIVERS AND MIDDLEWARE
LPCOpen Software Development Platform LPC8XX

Sortby Relevance v

DOWNLOAD OFTIONS

DOWNLOAD OPTIONS

DOWNLOAD OFTIONS

bl

DOWNLOAD

DOWNLOAD OFTIONS

Figure 2 © 2022 NXP B.V.
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4. From the MCUXpresso Software Development Kit (SDK) landing page select the MCUXpresso SDK
— SDK Builder DOWNLOAD button. Once at the SDK Builder page click the Select Development

Board button:

Downloads

® NXP (1)

FILTER BY

Embedded Software

[0 BSP, Drivers and Middleware

1 download

BSP, DRIVERS AND MIDDLEWARE
MCUXpresso SDK - SDK Builder
EXTERNAL Rev10 Mar2, 2017 MCUXPRESSO-SDK

DOWNLOAD

Figure 3 © 2022 NXP B.V.

MCUXpresso SDK Builder

A Access My SDK Dashboard

NXP strongly recommends you update o the latest version of MCUXpresso SDK that contains essential security
updates for Bluetooth Low Energy software stack implementafions

oveRVIEW ‘SOFTWARE AND TOOLS

Getting started with MCUXpresso SDK is simple.

Do you have a development board?

Start by clicking on Seloct Development Board to download a customized SDK for that specific platform

Are you returning and seeking previously downloaded SDKs?

Click on Dashboard for quick access to your history of downloads.

Figure 4 © 2022 NXP B.V.
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5. Inthe Search for Hardware field enter LPCXpresso824MAX select the board then select the
Build MCUXpresso SDK button [vX.XX.X] (Located on the right side of the landing page):

<« 2> C @

(3] https://mcuxpresso.nxp.com/en/select

NX@ MCUXpresso SDK Builder

A SDK Dashboard

Select Development Board

Search for your board or kit to get started

BUILD SDK

elect Board / Frocessor

= Middieware (0)

=" Examples (0) Search for Hardware

3% Toolchain (oM

= Processor Parametrics
(©om

LPCXpresso824MAX

Select a Board, Kit, or

ADMINISTRATION
A notifications LPCXpresso55516 (LPC55516)
& Preferences LPCXpresso55828 (LPC55828)
DOWNLOADS LPCXpresso55336 (LPC55536)
- MCUXpresso IDE LPCXpresso55369 (LPC55563)

- MCUXpresso LPCXpresso802 (LPC802)

Config Tools
LPCXpresso804 (LPC804)
B Offine data
LPCXpressos12MAX (LPC812)
MCUXpresso

LPCXpresso824MAX (LPC824)

LPCXpressoB45MAX (LPC845)

Secure Provisioning Tool

oMW
» QN
b dsc
»oiMX
» o Kits
» Processors

»  Deprecated

Can't find the processor you are looking for?

Please refer to the MCUXpresso Supported Processors Table for the latest update on processors that are
currently supported or planned to be supported. This document also lists legacy processors that are not targeted
for MCUXpresso SW and Tool support and details the recommended enablement for those respective
processors

Selection Details

Boara C.nssvratian

Matched Hardware Platforms
Found @) HW solutions that match your criteria

(Boards: @E. Kits: @, Processors: )

Filtering Criteria - Resetall
Required Middleware
Middleware filtering not applied

Required Example Projects
Example Project filtering not applied

Required Toolchains
Toolchains filtering not applied

Processor Parametric Filtering
Processor Parametric Filtering not applied

Figure 5 © 2022 NXP B.V.
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6. With this exercise the GNU GCC tools are used, ensure the Toolchain/IDE the GCC ICON is
highlighted. Select the DOWNLOAD SDK button, this will generate the SDK and once complete
will take the developer their SDK Dashboard page, select the download ICON for the

LPCXpresso824MAX (GCC ARM Embedded t
SDK_2.xx.x_LPCXpresso824MAX Archive:

oolchain). Select the Download SDK icon in the

< C M

(B https;//mcuxpresso.nxp.com/en/builder?hw=LPCXpressoB24MAX

NXO® MCUXpresso SDK Builder

A SDK Dashboard

Build SDK for LPCXpresso824MAX

Generate a downloadable SDK archive for use with desktop MCUXpress:

Developer Environment Settings
Selections here (operating host system, tooichain or middleware) will impact fles and examples

a

BUILD SDK
3 select Board/ Processor

=2 Middleware (0)
" Examples (0)

3% Toolchain (O

~ Host 05 == Toolchain / IDE

Processor Parametrics
(om

ADMINISTRATION ~
Search

A Noiifications

@ Preferences

Name Category

DOWNLOADS

D ‘CMSIS DSP Library CMSIS DSP Lib

- MCUXpresso IDE

B wcuxpresso
Config Tools

Offline data
Can't find the middleware you are looking for?
. MCUXpresso
Secure Provisioning Tool Let's try to use "Filtering Criteria” options! By clicking at Middleware selection

your criteria by one click (not just for Middieware only)

up as required for your configuration. When Middleware is set as required, the right side under 'Matched Hardware Platforms' section easily allows you to see results of HW platforms matching

0 Tools.

rojects included in the SDK and Generated Projects

SELECT ALL

SDK
Version

2.12.0 (released 2022-07-
14)

[ X

Description Dependencies

CMSIS DSP Software Library

DOWNLOAD SDK

page you can find and select desired middieware you are looking for. On Middleware selection page you can set it

Figure 6 © 2022 NXP B.V.

<« C e o

INX©@ MCUXpresso SDK Builder

hitps://meuxpresso.nxp.com/en/d

A SDK Dashboard

MCUXpresso SDK Dashboard

BUILD SDK Access, Download, and Share your requested SDK Builds.

4 Select Board  Processor

Showing 1 of 1 Archives

=2 Middieware (0)

5" Examples (0)

3% Toolchain (Om

= Processor Parametrics
(om

SDK_2.12.0_LPCXpresso824MAX

28 windous

E> $$ GCC ARM Embedded 10-2021.10

S22 None

ADMINISTRATION

A& Notifications.

& Preferences #° Add SDK Description

DOWNLOADS

X Remove SDK

20221224

[@ Rebuis sk

$2 2120

&5 Nxpcom®

i LPCxpressos24MAX

3§ contig Toos

Cem)

® Mcuxpresso o

® vcuspresso
Config Tools

B Ofiine data

B Mouxpresso
Secure Provisioning Too

Figure 7 © 2022 NXP B.V.

WojoTech Design Inc. Doc: AN122222-001



7. From the Download dialog select Download SDK Archive including documentation [Agree to the
Software Terms and Conditions]. Download the archive to a location to be accessed later:

Downloads

MCUXpresso SDK
& Download SDK Archive including documentation (20 MB)
& Downroatstameme T

Online Documentation
< View SDK API Reference Manual

MCUXPresso Config Tools

& Download Config Tools Data

closFE

Figure 8 © 2022 NXP B.V.

8. Return to the MCUXpresso page, https://mcuxpresso.nxp.com/en/welcome and select the CFG

icon ®  this will take you to the MCUXpresso Config tools landing page. The Config tool is a GUI
that use the SDK to easily configure and generate C sources for the LPC824.

Note: Bookmark the MCUXpresso welcome page as this page provides quick button access to all
NXP MCUXpresso tools.

Figure 9 © 2022 NXP B.V.
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https://mcuxpresso.nxp.com/en/welcome

9. Select the DOWNLOADS button, once at the Downloads section select the CODE GENERATION
TOOLS <MCUXpresso Config Tools, Windows Installer [FEATURED]> to begin the download:

MCUXpresso Config Tools - Pins, Clocks, Peripherals

MCUXpresso-Config-Tools Receive alerts ®

Overview Software Details Documentation Design Resources @

Support

The MCUXpresso Config Tools is an integrated suite of configuration tools that
help guide users from first evaluation to production software development
when designing with Arm® Cortex®-M-based devices from NXP, including its
general purpose, crossover and wireless-enabled MCUs. These configuration
tools allow developers to quickly build a custom SDK and leverage pins,
clocks and peripherals to generate initialization C code or register values for
custom board support

The following tools help you design with the MCUXpresso Config Tools.

« MCUXpresso IDE - Comes with integrated configuration tools suite for an
easy pin, clocks and peripherals configurations. Configure a device, edit
compile and debug with GCC and Eclipse-based IDE

More ~

Figure 10 © 2022 NXP B.V.

Downloads

® NXP(35)

1-5 of 35 downloads Sortby Relevance v
FILTER BY

CODE GENERATION TOOLS

Embedded Software
MCUXpresso Config Tools, Mac OS Package FEATURED w

[0 BSP, Drivers and Middleware
PKG Rev121 Sep29,2022 316753 KB MCUXPRESSO-CT-MAC-V12.1
Sign in required

Development Software

[0 Code Generation Tools
CODE GENERATION TOOLS

MCUXpresso Config Tools, Linux DEB Package FEATURED w

BIN Rev12.1 Sep29,2022 321415KB MCUXPRESSO-CT-LINUX64-DEB-V12.1
Sign in required

CODE GENERATION TOOLS
MCUXpresso Config Tools, Windows Installer FEATURED DOWNLOAD

EXE Rev121 Sep29, 2022 334669 KB MCUXPRESSO-CT-WING4-V12.1
Sign in required

BSP, DRIVERS AND MIDDLEWARE

MCUXpresso SDK - SDK Builder m

EXTERNAL Rev10 Mar2, 2017 MCUXPRESSO-SDK

CODE GENERATION TOOLS

MCUXpresso Config Tools, Windows installer w

EXE Rev8.0 Jul22 2020 202453KB MCUXPRESSO-CT-WING4-VE
Sign in required

Figure 11 © 2022 NXP B.V.
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10. Please download the MCUXpresso Config Tools User’s Guide for detailed instructions on
installation and use:

MCUXpresso Config Tools - Pins, Clocks, Peripherals

MCUXpresso-Config-Tools Receive aleris ®
Overview Software Details Documentation Design Resources @ Training Support

The MCUXpresso Config Tools is an integrated suite of configuration tools that
help guide users from first evaluation to production software development
when designing with Arm® Cortex®-M-based devices from NXP, including its
general purpose, crossover and wireless-enabled MCUs. These configuration
tools allow developers to quickly build a custom SDK and leverage pins,
clocks and peripherals to generate initialization C code or register values for
custom board support

The following tools help you design with the MCUXpresso Config Tools

« MCUXpresso IDE - Comes with integrated configuration tools suite for an
easy pin, clocks and peripherals configurations. Configure a device, edit,
compile and debug with GCC and Eclipse-based IDE.

More v

USER GUIDE

Figure 12 © 2022 NXP B.V.
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1.1 Importing SDK

After successful installation of the MCUXpresso Config tools, unpack the SDK for LPCXpresso824MAX board
downloaded in section 2 (our path C:\NXP_DEMO) then launch the MCUXpresso Config tools. By default, the Start
development dialog will appear. From this dialog select the Create a new configuration and project based on an
SDK example or a “hello world” project radio button and select the Next button:

38 Start development O X

Select a way to start development

@/Create a new configuration and project based on an SDK example or a “heilo world" project
Use this option to clone an SDK example or create a hello world project for a supported IDE/toclchain

O Create a new configuration based on an existing IDE/toclchain project

Browse...
Use this optien to create the Pins, Clocks, and/or Peripherals configuration of an existing Keil uVision, AR Embedded Workbench, CodeWarrior for MCU with SDK, or ARM GCC project.
Once created, this option will support directly updating the Pins, Clocks, and Peripheral files associated with the IDE/toolchain project.
O Open an existing configuration
Use this option to ecit an existing configuration file (.mex).
v Browse..

Always open last configuration

O Create a new standalone configuration for a processor, board, or kit

Use this option to create a new Pins, Clocks, and/or Peripherals configuration for a selected processor or board without association to a toolchain project. Generated source code can be exported to a specified folder. It is possible to associate the configuration to any
toolchain project later by saving the standalone configuration file (.mex) that will be generated by Cenfig Tools into the toolchain project directory and then open it using the "Open an existing configuration”.

= B e

Figure 13 © 2022 NXP B.V.

The next dialog will allow us to select project paths and options. For this exercise we will work in the
C:\NXP_DEMO folder, this is where the SKD archive was unpacked. In the SDK Path group use the Browse... button
to navigate to the SDK folder. Once the path is set the Toolchain group should have only one option “GCC ARM
Emedded XX-XXXX.XX" if not use the dropdown to select the correct toolchain. If the GCC ARM toolchain is not
available go to 2 and start again... In the Action group select the Clone selected example for board kit radio button
and in the SDK Example group choose the led_blinky select C:\NXP_DEMO as the working directory and final select
the Finish button:

B Stert development m] X

Create a new configuration and project based on an SDK example or a "hello world" project
Clone project(s): led_blinky

SDK Path SDK Example

C/\MXP_DEMO\SDK_2_12_0_LPCXpressoB24MAX v |[Browsen.| = [typefittertext

SDK can be from hitpsi//im s " ~ LPCXpresso824MAX board

~ demo_apps

Toolchain hello_world

GCC ARM Embedded 10-2021.10 v led_blinky

power_mode switch_Ipc

Action driver_examples

O Create "hello_world" project for LPCXpresso824MAX board
@ Clone selected example for board or kit

Base project directory (workspace)
C:\NXP_DEMO v

Project name

[ ted_blinky |

< Back Next > Einish Cancel

Figure 14 © 2022 NXP B.V.
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1.2 Configuration
The Config Tools Overview dialog will appear once the base code configuration has been generated. We
will use this dialog to initialize the system clocks, required peripherals and pin assignment.

1.2.1 Clock Tree Configuration
By default, the clock tool is disabled, enable the clock tool by selecting the slider button then click on the
Clocks icon:

()

w Configuration - HW Info
Processon LPC824
Part number: LPC324M201JHI33
Core: Cortex-MOP
Board: LPCXpressol24
SDK Version; ksdk2 0

v  Clocks

Configures the initialization of the core, system, bus, and peripheral clocks.

©

v Generated code
Update code enabled
@ beoard\clock_config.c

@ beoard\clock_config.h

“ Functional groups

¥ BOARD BootClockRUN

Figure 15 © 2022 NXP B.V.

This will bring up the Clocks Diagram tab, a GUI that can be used to initialize all system clocks. Using this
GUI we will initialize the system clock to use the 12 MHz crystal oscillator enable the PLL to boost the
clock to 60 MHz then divide it by two (2) resulting in a system clock of 30 MHz (maximum for the
LPC824). We will then direct the main_clk to a CLKOUT PIN, divide by 60 MHz/250 = 240 kHz to verify
the system clock.

13
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1) Connect the XTALIN and XTALOUT PINs; right click on the sys_osc block and select connected
from the drop down:

XTALIN
XTALOUT

CLKIN

SYSCON

—i> IRC_clk

| IRC_osc Iu aiis

Inactive

Sys_osc

e

connected

clk_in

SYSPLLCLKSEL
12 MHz

)

MAINCLKSEL
IRC_clk \ — P> main_clk
P\ 12 MHz
wdt_clk
pll_clk N
L/
S pLL 12 MHz
/1*1

Figure 16 © 2022 NXP B.V.

2) Right click on the SYSPLLCLKSEL MUX and from the list box select Crystal Oscillator (SYSOSC):

XTALI
XTALOU

%E |sys_osc I12MH1LP

CLKING

| IRC_osc Iu L

clk_in

IRC_clk
SYSPLLCLKSEL
12 MHz

Inactive

SYS_0SC

Crystal Oscillator (SYS05C

L]

PLL

CLKIM. External clock input.
Crystal Oscillator (5Y505C)
IRC

none

[1%1

MHz
— ]

Figure 17 © 2022 NXP B.V.
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3) For the next setting we will use the Details tab (located to the right of the clock tree diagram). Double
click on the PLL block, set M_MULT to * 5 (boosting the oscillator clock to 60 MHz):

‘ﬁ\Dvewiew C::ude Preview REgisters 1= Details ;:ICI::uckC::unsumers

Element Details: SYSCON.PLL
Mame | C| L| Value Accuracy
=IPLL

PLL Frequency &0 MHz

PLL Power-up

N_DIV A

M_MULT *5

Figure 18 © 2022 NXP B.V.

4) Next double click on the MAINCLKSEL MUX and from the list box select pll_clk:

MAINCLKSEL
IRC_clk main_clk

SYSAHBCLKDIV

12 MHz 12 MHz
wdt_clk I il I_
pil_clk PLL cutput. A /1
IRC Oscillator,
PLL input.
PLL cutput.
Watchdog oscillator.
o P [
g/ 1%5

Figure 19 © 2022 NXP B.V.
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5) Oncethiss
desired 30

elect has been mase the toll will automatically set the SYSAHBCLKDIV to two (2) producing the
MHz system clock:

IRC

MAINCLKSEL

_clk N — main_clk
SYSAHBCLKDIV

¥

60 MHz 30 MHz
wdt_clk > Pl

pll_clk /2

Figure 20 © 2022 NXP B.V.

6) From the CLKOUTSEL MUX select main_clk and set the CLKOUTDIV block and divide by 250) to

produce a

240 kHz clock signal at this pin:

IRC_clk
Sys_0s¢C
wat_clk
main_clk

\ CLKOUTSEL

]
60 MHz fiQuIDL, rﬁ_bcmour clock

v 240kHz

—_—

" el
a/ 250 :

L/

Figure 21 © 2022 NXP B.V.

7) The final clock to configure is the UART; in the UARTCLKDIV block set the divide value to 30

resulting i

n a 2 MHz reference for the all UARTS:

~ UARTCLKO clock

2 MHz
UART fractional divider
N v ALlE _~ nUARTCLK1 clock
—_—
MHz
/30 '
[1%1 '
1]
. UARTCLK2 clock
= ¥ MHz
Figure 22 © 2022 NXP B.V.
16
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1.2.2 Pin Configuration

Once the clock trees have been configured, we need to set the PIN MUX (IOCON) to route the XTAL,
CLKOUT and UART pins. In the upper right corner of the Config Tools select the PIN configuration icon

- X

@rimo

= B8
AQ Qb -

]

Figure 23 © 2022 NXP B.V.

1) By default, PIO0_12 will be configured as GPIO (for the red led “blinky”). In the identifier
column of the PIN table select the RED_LED from the list box:

£ Routing Details

B=0
‘,Dt:.pzﬁ\tsrtal
Routing Details for BOARD_InitPins )
2 Perpheral  Signal Amow  Routed pin/signal ~Label dentifier ~ Direction  GPIO initisl state  Mode Invert Hysteresis  Opendrsin  Digitalfiter CLKDV  DACMode 1€ Mode
I -0 PIOG, 12 [21PI00_12 SW2/DI111/P314s1/12051/Po_12-RED-tsp o [EHED A output Logical 0 Pulllp Disabled ~ Enabled  Disabled  Bypass Divo nta n’a
LED_RED
w2

Not Specied [ Pin identifier used for #define code generation

Figure 24 © 2022 NXP B.V.
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2) Next, we will configure the balance of pins. From the Peripheral Signals tab select the SWD, SYSCON and UARTO check
boxes. From the SWD enable the SWCLK [PIN6/PIO0_3] and SWDIO [PIN7/PIO0_2] to dedicate these pins to the debug interface. From the
SYSCON enable the XTALIN [PIN18/PI00_8], XTALOUT [PIN17/P100_9] for the crystal oscillator connection. From the UARTO select TXD
[PIN30/P100_19] and RXD [PIN29/PI00_20] and route the CLKOUT to [PIN24/PI100_0]:

EE Pins () Peripheral Signals 3¢ = B ¥ Package x & Expansion Header QQoER-&HE=0

IEIE'&I Eli' |-€|9—|9-| L 3O |typEﬁ|tertext ‘

ACMP
ADCO

BB
PIOO_17/...
PICO_18/...

.Plon_1 9
PIOD_211...
PIOO_22/...
PIOO_23/...
PIOD_14/...

P00z

SPID
PN
SUPPLY
SWD
[§A swCLK - [6] SWCLK/PIOD 3 / routabie to 1 pin, 1signat
SWDIO - [7] SWDIO/PIOG.2 / routable to 1 pin, 1signal
v.!\'scou PIO0_13/...
(] CLKIN - routable to 1 pin, 1 signal
[§F CLKOUT -= [24] PIOD O/ACMP_I1 / routabie to 29 pins, 1 signat
[ RESETN - routable to 1 pin, 1signal PIOO 12.
[8 x7ALIN <- [18] PIOO &/XTALIN / routabie to 1pin, 1signal -
B XTALOUT > [17] PIOO_S/XTALOUT / routable to 1 pin, 1 signal
~ [ usarmo
(] €S - routable to 29 pins, 1 signal RESETN/...
|| RTS - routable to 29 pins, 1 signal
[ RXD < [29 PICO_20/ADC_6/ routable to 20 pins, 1signal
|| SCLK - routable to 29 pins, 1signal

" s 15500 CAcMP  ADCO  DWA mePO k0 o1 o2 ped | PNT S| sPD
A TXD - 120/ P00 19/ADC.7/ retatieto 20 v 1 gl PIOD_4... SR SUPRLY MSWD  SYSCON MUSARTD USARTI USART2 WRT VREFP

v YV YYYYYYYY Y Y
BEOOOOCOOOEO00
@
-]
=]

PIOO_S/...

PIOO_T7/...

5| | usarTl
> [ ] usarm2
> wkr
PIO0_28/... VREFN
SWCLK. VDD
swoio[ XTALIN
PIOO_11/... XTALOUT
H w M~ w wn o w0 H
- - [y} (3] o~ o~ - -~
S 1 1 1 1 1 1 -
- [=] o [=] o o o 1
s ¢ ¢ © ¢ ¢ ¢ g
o o o o o o o &
o
5 Routing Details B=n

|Ptype filter text

£ Periphersl  Signal Arrow  Routed pin/signal  Label Identifier Direction  GPIO initial state  Mode Invert Mysteresis  Opendrsin  Digital fiter CLK.DIV  DACMode  I2C Mode
B o PIOC, 12 - [2Po0a2  SW2/D1[11/P3[45)/J2[5)/P0_12-RED-ISP  LED_RED Output Logical 0 PullUp Disabled ~ Enabled Disabled  Bypass DIVD na n/a

5 SWD SWCLK . 6] SWCLK PS[4]/U2]16)/ TARGET_SWCLK DEBUG_SWD_SWDCLK  Not Specified n/a PullUp Disabled ~ Disobled  Disabled  Bypass bIvo nfa n/a

7 swo SWDIO . [715WDIO P5[2/U2[17)/TARGET_SWDIO DEBUG_SWD_SWDIO ot Specified n/a PullUp Disabled ~ Disobled  Disabled  Bypass bIvo nfa n/a

18 SYSCON  XTALN < [IBIXTALN P3[13/U2[27/P0_8-LINK_nSLEEP n/a Input n/a PullUp Disabled ~ Disobled  Disabled  Bypass bIvo nfa n/a

17 SYSCON  XTALOUT - [I7]XTALOUT  P3{12[/U2[26]/P0_9-LINK_nWAKE n/a Output n/a PullUp Disabled ~ Disobled  Disabled  Bypass bIvo nfa n/a

24 SYSCON  CLKOUT - [24]PIDOD P3[10]/12[8)/P0_0-ISP_U_RXD n/a Output n/a PullUp Disabled ~ Disobled  Disabled  Bypass bIvo nfa n/a

30 USARTO ™ - [301PI00_1 P3[221/216)/P0_19 n/a Output n/a PullUp Disabled ~ Disobled  Disabled  Bypass bIvo nfa n/a

29 USARTO RXD < [29]PI00.20 P3[20]/)5[6]/P0_20-ADCE n/a Input n/a PullUp Disabled ~ Disobled  Disabled  Bypass bIvo nfa n/a

Figure 25 © 2022 NXP B.V.
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1.2.3 Peripheral Configuration
By default, the SDK provides code for a console, this will be connected to peripheral UARTO. Enable
peripheral configuration then right click on the Peripherals icon.

+w Peripherals

Configures the initialization of the DK peripheral drivers.

(@)

w Generated code
Update code enabled

| board\peripherals.c

| board\peripherals.h

“ Functional groups

[® BOARD_InitPeripherals

Figure 26 © 2022 NXP B.V.

Once open select UARTO and modify the Baud rate field to 115200.

# M [E] Update Code + ‘Functional Group | BOARD._InitPeripherals vm 3o ikt
Components Peripherals % = B [ USARTD x = 8
p p
Y [wesfitertext ] [t Universal Synchronous/Asynchronous iver/Tr, itter (USART) (Peripherat drivers (Device specific)] ‘s @
Peripheral Used in Name | USARTD Custom name []
OO acome
0O apco Mode | Polling ~  Peripheral | USARTO v
O cre =
0 omao ~ General configuration Preset | Custom... v
g GPIO Clack source UARTO clock - BOARD_BootClockRUN: 2 MHz @
12€0
0O ea Clock source frequency 2 MHz (BOARD_BootClockRUN) 5
O ee Baud rate [bps] 115200
P
g \5;0 o Asynchronous mode e
O piNT Parity mode Parity disabled .
O scwo Number of stop bits 1 v
O sk
O eon Data length 8 bits .
USARTD USARTD Enable peripheral loopback O
O  usarti Enable Rx
0 usarmz Enable T
g WKT Synchronous mode settings
wwoT
Clock polarity Falling edge v
Enable continuous clock O
Enable hardware flow control ]

Figure 27 © 2022 NXP B.V.
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1.2.4 Code Generation

Finally select the Update Code tab to generate the files. Open the led_blinky folder and all C sources will
be generated along with CMAKE scripts and batch file. As indicated, we will not be using the CMAKE
scripts and batch files for this exercise however they will be used in the next exercise. One additional
file is generated, led_blinky.mex, this is the MCUXpresso Config Tools Setting File. This file can be used
to launch the Config Tools and load in that last save configuration for the project.

(e = | led_blinky
Home Share View
[] cut x 7 New item ~ \i—l Open - [ selectall

w-| Copy path —T_'| Easy access = Edit Select none
Pin to Quick Copy Paste Move Copy Delete Rename Mew Properties
access |#] Paste shortcut ta ta - folder - £ History DDIn\rert selection
Clipboard Organize Mew Open Select
< v » ThisPC » 0S(C) » NXP_DEMO » led_blinky v | D 0 Sed
MName Date modified Type Size
7 Quick access
board File folder
e Creative Cloud Files CMSIS File folder
22 Dropbox compenent File folder
device File folder
» [ This PC doc File folder
=¥ Network drivers File folder
LPCa24 File folder
Ipcxpresso82dmax File folder
source File folder
startup File folder
utilities File folder
| | armgec.cmake CMAKE File 3KB

build_all.bat Windows Batch File 1KB
build_all.sh Shell Script 1KB
build_debug.bat Windows Batch File 1KB
build_debug.sh Shell Script 1KB
build_release.bat Windows Batch File 1KB
build_release.sh Shell Script 1KB
clean.bat Windows Batch File 1KB
clean.sh Shell Script 1KB
|=| CMakeListstxt Text Document 3KB
| | flags.cmake CMAKE File 4KB
. led_blinky.mex MCUXpresso Config Tools Settings File 15KB

[ T T T R R I I
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2 Hardware Requirements

For this exercise we use NXP’s LPCXpresso board for LPC824 (single CORE Cortex-MO0+) PN: OM13071,
an inexpensive and readily available eval board for ARM development. In this section we will describe
the hardware required and how to modify the LPCXpresso824MAX board.

e PCrunning Windows.

e External 5 VDC power supply

o Segger J-LINK debug probe.

e NXP LPCXpresso824MAX Evaluation board.

Segger J-Link
w/ J-Link 9nPin Cortex-M Adaptor m8.06.02

. Eclipse IDE for Embedded C/C++ Developers

. GNU Tools for ARM Embedded Processors (arm-none-eabi-gcc)
. Segger J-LINK utilities

. NXP MCUXpresso Config tools vXX

Figure 28 Exercise 2 block diagram
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2.1 LPC824Max modifications
This section lists all modification to the LPCXpresso824MAX board.

e 12 MHz oscillator (Y2): This project use Y2 (12 MHz Crystal oscillator) as the reference for the

LPC824 system clock. Jumpers SJ3 and SJ4 must be solder bridged between pads 1 and 2 to
route crystal to PIN18 (PIO0_8/XLATIN) and PIN17 (PIO0_9/XTALOUT).

GHD

SHT 1,3 ¢ PLELNCnSLEER 3 1& | sran | ABLS2-12.D00MHZ-D4Y-T
543 Cd_
i I I7pF
Solder bump jumpers e
Default set by Oohm resistor 1 5
SHT 1,3 (- PO-LINK Ak 3 .2l rALOUT z?pFT

Figure 29 © 2022 NXP B.V.

e JP1 On-chip debug probe disable. This project does NOT use the LPC11U35 debug probe. If not
provided, solder in a 2-PIN rectangular header (standard .100 pitch). Insert a jumper shunt to

disable the on-chip debug probe.

+3.3W
P
L
Ri5
g 100K.chms LPC'I 1
| Holding thg
o while powe
in ISP USH
JP1
HDR-1x02
c3
—
0.1uF
— - u2
GHD
£y IRESET 2| nRESET/FION_0

Figure 30 © 2022 NXP B.V.

22

WojoTech Design Inc. Doc: AN122222-001



e Power. There are several ways to power the LPCXpresso824MAX board externally. Our exercise
uses P3 PIN1 (GND) and PIN2 (VIN). Solder in a 2-PIN rectangular header on P3.1 and P3.2 and
connect an external 5.0 VDC source to P3.1 (GND) and P3.2 (5 VDC). Note: D6 reverse polarity
protection is provided.

LPCXpresso header
Bottom side of PCB
5WDC GND ( )
53 EEN
O @]
LPCXpresso mbed mbed LPCXpresso
L L) = GND VOUT (3.3W ouf) VOUT (3.3 outy 28 o
SHT 1  |EEL N 5 VI 4.5 - 5.5V) VIN 4.5 - 14V} VU (50V U8 out) not used op |22
SJ10 NC 2 ot uzed g — e ot uzed a0 2 —nc
SHT 1,2 G [ - 4 PomRsIET nR ireset; 7= not used 31— NC
SHT 2 R 5 5 momom BEH-MO3 RO-{Enet) nat used 32— NC
SHT 2 B0 2RISR = § PomED SFI-MIZD RO+ (Enet) nat used 33 = NG
SHT 2,3 B 2450k T 7 momox ZFI1-2CK TO-Erer) nat uzed 3 % NC

SHT 2 P — — & FoEsEL ] Tos (Enet) ot used 36— NC

SHT 2 L2155 1) THN Fl i 4 FIOTED uART1-TX/ zci-204 [D-(uas) uzE_oM 36— NG

SHT 2 B0 0138 11 B¥R 01 4g somxo uaRTI-RE 1ze1-80L| | Deuas) uzE_oe o TS

SHT 2 PO_HCLRIN 11 PO EFT-MOS CAN-RD [l 38 %—S—x NC

SHT 1,2 a; :'::: r‘\:\'ﬁéii T 12mo EFI-MIED CAN-TD FIDUZE_VELZ 30— NC
SHT 1,2 TAReET Txr-oF;] = 1% 13 mo ES-BCL f UART-TX| |uARTI-TX ) I2c2-aDa| PIoizozoa 40 3 Bfl_11-I300 SN8 SHT 2
SHT 1.2 B EADETDESE 51 14 o UARTZ-FX UART3RX /262801 | PIoe-act 41 o 20 IN-60 S0 SHT 2

SHT 2 B A ADCIACHD T8 T Amg FWMOUTD PICMAT-PWM 42 1o e — SHT 2

SHT 2 — - 7] 18 Fome A FIWMOUT1 PIOMAT-FWM 43 == T SHT 2

SHT 2 B0 22 ADCEACME 14 17 FwciaDz A2 FPWMOUTZ =] 44 == SHT 2

SHT 2 P_22-ADC4 12 18 FI0AD: A ADUT FIWMOUTE PO 45 d" P 12'=‘=D|"f SHT 2

SHT 2 gg gn_:£; ;; 18 FPIOMADIZWDID A FWMOUTS 0] 46 ag 23 :: SHT 2

SHT 2 e = 20 momns A FWMOUTS =] 47 o - SHT 2

SHT 2 R 7 21 mo =3 48 fgr—x= NC

SHT 2 — 73 2 PO PIC 408 = NC

NC 53 23 PIOUZE_CONMECT) Pio 50 ;1—3-( NG
NC SE 24 momwok =3 51 55— NC
NC 55 25 mo ] 52 Ea—}( NC
NC 26 mo Pz 63 —52—;<‘ NC
NC =T 27 o GND o4
¥presso HDR_2X27_0.000
PBC3IGSAAN
o =

Figure 31 © 2022 NXP B.V.
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3 Importing project into Eclipse
Launch Eclipse, create the workspace under the NXP_DEMO folder:

— Eclipse IDE Launcher

Select a directory as workspace

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

Workspace: v (CANKP_DEM v

[[] Use this as the default and do not ask again

» Recent Workspaces

Browsze...

Cancel

Select the Create a new Embedded C/C++ project = C Managed Build. For Project name select the
led_blinky folder as all sources were generated under that folder, Project type; EMPTY Project and

Toolchains: ARM Cross GCC:

C Project

1, Directory with specified name already exists.

Project name: | led_blinky|

Use default location
CANXP_DEMONled_blinky

default

Project type: Toolchains:

Browse...

GMU Autotools - Arm Cross GCC
Executable Cross GCC
Empty Project MinGW GCC
Hello World ANSI C Project RISC-V Cross GCC
Hello World Arm C Project

Hello World RISC-V C Project

ADUCM36x C/C++ Project

Hello World Arm Cortex-M C/C++ Project
Freescale Processor Expert C/C++ Project
Freescale Kinetis Klxx C/C++ Project

SiFive RISC-V C/C++ Project

STM32F0ex C/C++ Project

STM32F1xx C/C++ Project

STM32F2xx C/C++ Project

STM32F3xx CfC++ Project

STM32Fdxx CfC++ Project

STM32FTxx CfC++ Project

Hello World Arm QEMU xPack C/C++ Projed
Hello World RISC-V QEMU xPack C/C++ Praj
Shared Library

Static Library

Makefile project W
< >

*sePePOPOEOSROEOOSTORTOIOTOROO®S®

Show project types and toolchains only if they are supported on the platform

Cancel
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Ensure Toolchain name and Toolchain path are correct:

GNU Arm Cross Toolchain
Select the toclchain and configure path, AArch&4 projects require an AArché4 toolchain!

Toolchain name: | GMNU Teols for ARM Embedded Processors (arm-none-eabi-gec)

b

Toolchain path: | C:\Program Files (x86)\GNU Arm Embedded Toolchaint10 2021.104bin

Browse...| xPack..

On macO5 use Shift+ Cmd+ "' to show the hidden folders while browsing the file system. xpm uses a .content folder to store the binaries,

Mext » Finish Cancel

The project will import all generated files:

= NXP_DEMO - Eclipse IDE
File Edit Scurce Refactor MNavigate Search Project Run Window Help

M-l ®- & R @ - S - H-0-8-Q-® - 2i%iw| -

[ Project Explorer

|
ey
= 1
soa O
0
]|

v 1% led_blinky

[ Includes

(= blinky

= board

(= CMSIS

== component

= device

= doc

= drivers

= 1

(= LPCB24

= Ipcxpresso824max

(= red_blinky

== source

= startup

= utilities
=| armgcc.cmake
build_all.bat
[E] build_all.sh
build_debug.bat
build_debug.sh
build_release bat
[E] build_release.sh
clean.bat
clean.sh |®] Problems x J=| Tasks [E Console [C] Properties
CMakelists.bet 0 errors, 1 warning, 0 others
lags.cmake .

. led_blinky.mex

Description Resource Path Location

4 Warnings (1 item)

< >
(= fled_blinky/ utilities

- O X

- - ~|

Q ®|@

GCox @8 % = 8

There is no active editor that
provides an outline,

Type
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In the project properties ensure Arm family is correct “cortex-mOplus”:

— Properties for led_blinky

O
Settings -
Resource
Builders
w C/C++ Build Configuration: Debug [ Active ]

Build Variables
Environment
Legging

Settings

Tool Chain Editor

B Tool Settings 93 Toolchains M Devices

(2 Target Processor

0 Container Settings  #* Build Steps

Arm family (-mecpu)

cortex-miplus

~ | Manage Configurations...

Build Artifact Binary Parsers @3 Error Parsers

. = S
C/C++ General (2 Optimization
Linux Tools Path @ Warnings Architecture (-march) | Toolchain default “
MCU @ Debugging Instruction set Thumb (-mthumb) ~
i v GMU Arm Cross Assembler
PmJ_ECt Matures ® o I Thumb interwork (-mthumb-interwork)
Project References (22 Preprocessor
Run/Debug Settings @ Includes Endianness Toolchain default w
5 Warni
Josk Tags g .armngs Toolchain default
Validation (22 Miscellaneous
WikiText ~ 3 GNU Arm Cross C Compiler Toolchain default
(2 Preprocessor i =
 Includes Unaligned access Toolchain default >

@ Optimization
(# Warnings
 Miscellaneous

~ 3 GNU Arm Cross C Linker

(# Miscellaneous
~ B3 GNU Arm Cross Create Flash Image

Other target flags

[ TrustZene (-mecmse)

Generic (-mcpu=generic)

Toolchain default
i)
% GEI"IEI'.E‘ Toolchain default
B Libraries

Toolchain default

@ General Enabled (+simd)
~ % GNU Arm Cross Print Size Small (-memadel=small)
@ General

Strict align (-mstrict-align)

Apply and Close Cancel

WojoTech Design Inc. Doc: AN122222-001

26




3.1 Cross Assembler FLAGS
Properties=> C/C++ Build=>Settings=>GNU Arm Cross Assembler, Other assembler flags:

-DDEBUG -D__STARTUP_CLEAR_BSS -mcpu=cortex-mOplus -mfloat-abi=soft -mthumb

3 Properties for led_blinky

O X
type filter text Settings M M
Resource
Builders
w C/C++ Build Configuration: |Debug [ Active ] ~ | Manage Configurations...
Build Variables

Environment

Legging i Tool Settings i3 Toolchains M Devices [ Container Settings & Build Steps Build Artifact Binary Parsers @ Error Parsers
Settings
Tool Chain Editor (2 Target Processor Assembler flags L=
C/C++ General (2 Optimization
Linux Tools Path (2 Warnings
Mcu (2 Debugging
Project Natures ~ B8 GNU Arm Cross Assembler
Project References (2 Preprocessor
Run/Debug Settings (22 Includes
Task Tags # Warnings
Validation (2 Miscellaneous
WikiText B85 GNU Arm Cross C Compiler

83 GNU Arm Cross C Linker
83 GNU Arm Cross Create Flash Image
83 GNU Arm Cross Print Size

[[] Generate assembler listing (-Ws,-adhins="5@.Ist")
[save temporary files (--save-temps Use with caution!]
[ Verbose (-v)

Other assembler flags

Restore Defaults Apply

Apply and Close Cancel
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3.2 C Cross Compiler FLAGS
Properties=> C/C++ Build=>Settings=>GNU Arm Cross C Compiler, Other compiler flags:

-DDEBUG -DCPU_LPC824 -DCPU_LPC824M201IHI33 -g -mcpu=cortex-mOplus -Wall -mfloat-abi=soft -mthumb -MMD -MP -mapcs

S Properties for led_blinky

-
Resource
Builders
« C/C++ Build Configuration: | Debug [ Active ]

Build Variables
Enviranment

Manage Configurations...

Restore Defaults Apply

Logging ® Tool Settings &R Toolchains M Devices [ ContainerSettings & Build Steps Build Artifact Binary Parsers @ Error Parsers
iit‘”‘cfm Editor (5 Target Processor [ Generate assembler listing (-Wa,-adhins="$@ lst")
C/Cs+ General 2 Optimization [] 5ave temporary files (--save-temps Use with caution)
Linux Tools Path (2 Wamings [ Verbose [-v)
Mcu (& Debugging Qther compiler flags | -DDEBUG -DCPU_LPCB24 -DCPU_LPCE24M201HIZ: -g -mepu=cortex-mOplus -Wall -mfloat-abi=soft -mthumb -MMD -MP -
ot Ntures S ML A 1052 Assermbler piler flags I 1 § -mcpu=cortex-mOplus -Wall -mfloat-abi=soft -mthum mapes
Project References ~ & GNU Arm Cross C Compiler
Run/Debug Settings (55 Preprocessor
Task Tags (2 Includes
Validation (5 Optimization
WikiText (2 Warnings
U5 Miscellaneous
B GNU Arm Cross C Linker
1 GNU Arm Cross Create Flash Image
3 GNU Arm Cross Print Size
.
|~‘?;.

Apply and Close Cancel
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3.3 Cross Linker FLAGS
Properties=> C/C++ Build=>Settings=>GNU Arm Cross C Linker, Other linker flags:

-g -mcpu=cortex-mOplus -Wall -mfloat-abi=soft -fno-common -ffunction-sections -fdata-sections -ffreestanding -fno-builtin -mthumb -mapcs

-Xlinker [option]:
--gc-sections

-static

-z

muldefs

Check Boxes:

Use newlib-nano (--specs=nano.specs)

Do not use syscalls (--specs=nosys.specs)

S Properties for led_blinky

type fifter text

Resource
Builders
v C/C++ Build
Build Variables
Environment
Logging
Settings

Configuration:

Settings

Debug [ Active ]

&) Tool Settings i) Toolchains M Devices

Tool Chain Editor
C/C++ General
Linux Tools Path
Mcu

Project Natures
Project References
Run/Debug Settings
Task Tags

Validation

WikiText

(2 Target Processor
(2 Optimization
(E Warnings
(i Debugging
%) GNU Arm Cross Assembler
i GNU Arm Cross C Compiler
~ B GNU Arm Cross C Linker
(® General
(2 Libraries
(2 Miscellaneous
i GNU Arm Cross Create Flash Image
1% GNU Arm Cross Print Size

~ | Manage Configurations...

@ Container Settings #* Build Steps Build Artifact Binary Parsers € Error Parsers

Linker flags (-Xlinker [option])

-static

z
muldefs

a

Other objects

Generatemap | "S{BuildArtifactFileBaseName}.map”
[ Cross reference (-Xlinker --cref)

[ Print link map (-Xlinker --print-map)

[4] Use newlib-nano (--specs=nano.specs)

[l Use float with nano printf (-u_printf_float)

[]Use float with nano scanf (-u _scanf float)

Do not use syscalls (--specs=nosys.specs)
[ Verbose ()

Other linker flags | -g -mcpu=cortex-mOplus -Wall -mfloat-abi=soft_-fno-common -ffunction-sections -fdata-sections -fireestanding -fo-builtin -mthumb -mapcs

Restore Defaults Apply
Apply and Close Cancel
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3.4 Include Paths
Properties=> C/C++ General2>Paths and Symbols—=>Includes:

/led_blinky/CMSIS
/led_blinky/board
/led_blinky/device
/led_blinky/drivers
/led_blinky/utilities
/led_blinky/component/uart

= Properties for led_blinky [m] X
Paths and Symbols G -8
Resource
Builders
C/Cs+ Build Configuration: Debug [ Active ] ~ | | Manage Configurations...
~ C/C++ General
Code Analysis
Dacumentation (3 Includes  # Symbols i Libraries (B Library Paths (5 Source Location ] References
File Fypes
Formatter Languages Include directories Add...
Indexer Assembly i /led_blinky/CMSIS Edit.
Language Mappings GNUC %5 /led_blinky/board
Paths and Symbols 5 led_blinky/device Delelc
Preprocessor Include Pat \f::ﬁ.,'led inky/drivers
Profiling Cat N i
roting bategonies i /led_blinky/utilities =
Linux Teols Path B "
MEU 5 /led_blinky/component/uart
Move Up
Project Matures —F
Project References Move Down
Run/Debug Settings
Task Tags
Validation
WikiText
e @ "Preprocessor Include Paths, Macros etc.” property page may define additional entries
(71 Show built-in values
&% Import Settings... | 1 Export Settings...
( 5 Restore Defaults Zpply
@ Apply and Close Cancel
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Finally build and debug:

T% led_blinky

X| &4 8 EE

b

CDT Build Console [led_blinky]
CLOLSMNEU DULIULTIE. L1eu UDLINKY.Mex
'Invoking: GNU Arm Cross Print Size’
arm-none-eabi-size --format=berkeley "led_blinky.elf"
text data bss dec hex filename
7456 1@8 3148 1@712 29d3 led_blinky.elf
'Finished building: led_blinky.siz'

14:41:52 Build Finished. @ errors, @ warnings. (toock 9s.188ms)

= NXP_DEMO - led_blinky/source/led_blinky.c - Eclipse IDE — O *
File Edit Source Refactor MNavigate Search Project Run  Window Help
ﬁv |.H?FE%3Q| | b7 | |E='7§$v0v%v®)v ) - - + - vg
Q i®| @
%5 Debug 75 Project Explorer 3¢ = B  [4 led_blinky.c X = 0
BES Y § 28 * ' : S
v [25 led_blinky ;:- \{'Dld SysTick Handler (void)
B =
3%, Binaries 31 if (g_systickCounter != 8U)
[l Includes 32
= board 33 g_systickCounter--;
= CMSIS 4
= component 3
36
(= Debug 37=void SysTick DelayTicks(uint32 t n)
= device 38 {
(= doc 39 g_systickCounter = n;
(= drivers 48 while (g_systickCounter != aU)
= LPC824 z: }
= |pcxpressof2dmax 43 }
[= source 44
(= startup 458
= Main function
E_y utilities ) y
= armgec.cmake = int main(void
build_all.bat [ ( )
build_all.sh /* Init output LED GPIO. */
build_debug.bat GPIO_PortInit(GPIO, BOARD_LED_PORT);
build_debug.sh 2 /* Bca’dlpln anl.t */
build release.bat 3 BOARD_InitBootPins();
- " 4 BOARD_InitBootClocks();
[E] build_release.sh 5
clean.bat 6 /* Set systick reload value to generate 1ms interrupt */
clean.sh 7 if (SysTick_Config(SystemCoreClock / 1@@eu))
|=| CMakelists.txt hile (1
|Z| flags.cmake \E‘ ile (1)
3 1ed_blinky.mex }
|Z| specd 2 }
3
4 while (1)
5
6 /* Delay 1leed ms */ o
Bl Console ¢ [%] Problems {3 Executables [} Debugger Conscle = 0
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S Debug Configurations

Create, manage, and run configurations

Name: | led_blinky Debug

| type filter text

Main fﬁ‘a Debugger| B Startup| E_/ Source| i) Common| %_ SVD Path|

[E] C/C++ Application J-Link GDB Server Setup
[E] C/C++ Attach to Application [ Start the J-Link GDB server locally [] Connect to running target
[E] C/C++ Container Launcher
[5] C/C++ Postmortem Debugger Executable path: | S{jlink_path}/5{jlink_gdbserver} | Browse... | | Variables...
[c] C/C++ Remote Application Actual executable: | C:/Program Files/SEGGER/ILink/JLinkGDBServerCL.exe
c .
EU ;‘;;; Udmt Debugai (to change it use the global or workspace preferences pages or the project properties page)
ardware Debugging . .
[Z] GDB OpenOCD Debugging Device name: | LPC824M201 | Supported device names
[£] GDEB PyOCD Debugging Endianness: (®) Little ()Big
% GDB QEMU aarchb4 Debugging Connection: @® use [®]l | | | (USE serial or IP name/address)
GDB QEMU arm Debugging
[£] GDB QEMU gnuarmeclipse Debuc e ©swo OJme
E GDB QEMU riscv32 Debugging Initial speed: O Auto OAdaptive (®) Fixed kHz
[c] GDB QEMU riscvfd Debugging
GDB port: 23
« [£] GDB SEGGER J-Link Debugging 2
[©] led_blinky Debug SWO port: 2332 Verify downloads Initialize registers on start
R Launch Group Telnet port: 2333 Local host only ~ []Silent
Log file: | Browse...
Other options: | -singlerun -strict -timeout 0 -nogui
Allocate console for the GDB server [] Allocate console for semihosting and SWO
GDE Client Setup
Executable name: |S{cro;s_prefix}gdbS{cross_su\‘fix} Browse... | | Variables...

Actual executable: | arm-none-eabi-gdb

Other options: |

Commands: set mem inaccessible-by-default off

Remote Target

Host name or [P address: | |ocalhost

Port number: 2331

[]Force thread list update on suspend

Restore defaults

< >

Revert Appl
Filter matched 17 of 17 items Eve PPl
@ Close
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Using a scope, probe PIO0_0 P3.10 of the LPCXpresso 284MAX board. If clocks were configured correctly a 240 kHz
square wave should be seen at this pin:

RTA4004US; 1335.7700K04; 103313 (01.700 2021-11-11)

0 m Q ™ ? f Auto

ﬂ 1
Annotation . 1.24V 5 GSE/S

Undo Delete Zoom FFT

Sample

. =

? Help

‘ ! N
j I Measure il
N N e e R | - N veral

Meas. Place
1

Logic

Measure 1 7

Trigger

N
Source Horizontal
C1
Use Acquire
Gate I o >
Statistics Bo History

% 1
p— ,—-:' - g p— rj- . - = Deleteall
1 2

m Measurements

9us 14 us /\/
t1:-21.7 s = Back

Type
Frequency

-21 us -16 us -1 us -E us >, s 4 us

f2239.999 kHz

m 500m/. o

Additional verification, the RED LED should toggle every 1000 ms:

RTA4004US; 1335.7700K04; 103313 (01.700 2021-11-11)

S mﬂ Q ™ f i Auto 200 msf

o Complete
Undo Delete Toom FFT Annotation - 238 V 833 Msa/ S 0 5

Sample

-1s =600 ms —400) ms 200 ms 400 ms 600 ms

&l :as 1/t 1 Hz

f:499.997 mHz
500mif o

10:4
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The solution is available upon request, reference AN122222-001.

support@wojotech.com
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