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Getting Started with MCUXpresso

SDK for LPC540xx

1 Overview

The MCUXpresso Software Development Kit (SDK) provides
comprehensive software support for Kinetis and LPC
Microcontrollers. The MCUXpresso SDK includes a flexible
set of peripheral drivers designed to speed up and simplify
development of embedded applications. Along with the
peripheral drivers, the MCUXpresso SDK provides an
extensive and rich set of example applications covering
everything from basic peripheral use case examples to full
demo applications. The MCUXpresso SDK contains
FreeRTOS, a USB host and device stack, and various other
middleware to support rapid development.

For supported toolchain versions, see the MCUXpresso SDK
Release Notes Supporting LPCXpresso540XX (document
MCUXSDKLPC540XXRN). After opening
SDK_2.3.0_LPCXpresso54018\docs, consult the
MCUXpresso SDK Release Notes Supporting
LPC540XX.pdf.

For the latest version of this and other MCUXpresso SDK
documents, see the MCUXpresso SDK homepage
MCUXpresso-SDK: Software Development Kit for
MCUXpresso.
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Figure 1. MCUXpresso SDK layers

2 MCUXpresso SDK Board Support Folders

MCUXpresso SDK board support provides example applications for NXP development and evaluation boards for Arm®
Cortex®-M cores, including Freedom, Tower System, and LPCXpresso boards. Board support packages are found inside of
the top level boards folder, and each supported board has its own folder (an MCUXpresso SDK package can support multiple
boards). Within each <board_name> folder, there are various sub-folders to classify the type of examples they contain. These
include (but are not limited to):

* cmsis_driver_examples: Simple applications intended to concisely illustrate how to use CMSIS drivers.

* demo_apps: Full-featured applications intended to highlight key functionality and use cases of the target MCU. These
applications typically use multiple MCU peripherals and may leverage stacks and middleware.

 driver_examples: Simple applications intended to concisely illustrate how to use the MCUXpresso SDK’s peripheral
drivers for a single use case. These applications typically only use a single peripheral, but there are cases where
multiple are used (for example, SPI conversion using DMA).

* emwin_examples: Applications that use the emWin GUI widgets.

* rtos_examples: Basic FreeRTOS™ OS examples showcasing the use of various RTOS objects (semaphores, queues,
and so on) and interfacing with the MCUXpresso SDK’s RTOS drivers

* usb_examples: Applications that use the USB host/device/OTG stack.

2.1 Example Application Structure

This section describes how the various types of example applications interact with the other components in the MCUXpresso
SDK. To get a comprehensive understanding of all MCUXpresso SDK components and folder structure, see the
MCUXpresso SDK API Reference Manual document (MCUXSDKAPIRM).

Each <board_name> folder in the boards directory contains a comprehensive set of examples that are relevant to that specific
piece of hardware. We’ll discuss the hello_world example (part of the demo_apps folder), but the same general rules apply to
any type of example in the <board_name> folder.
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In the hello_world application folder you see the following contents:

| S Toolchain folders: projectand linkerfiles

| mdk
board.c Board macro definitions (LEDs, buttons, etc)
hoard.h

clock_config.c

Application-specific clock configuration
clock_config.h

demo_name.bin

Pre-compiled application
Application main source file

demo_name.c

A

| demo_name.xml Project definition file for MCUXpresso IDE and PG
£ | eamplexm Projectdescription file for PG

"f”-”‘”"'; } Application-specific pin mux

BIR_Tu,

readme.tdt —» Description and instructions for running

Figure 2. Application folder structure

All files in the application folder are specific to that example, so it is easy to copy and paste an existing example to start
developing a custom application based on a project provided in the MCUXpresso SDK.

2.2 Locating Example Application Source Files

When opening an example application in any of the supported IDE (except MCUXpresso IDE), there are a variety of source
files referenced. The MCUXpresso SDK devices folder is the central component to all example applications. It means the
examples reference the same source files and, if one of these files is modified, it could potentially impact the behavior of
other examples.

The main areas of the MCUXpresso SDK tree used in all example applications are:

¢ devices/<device_name>: The device’s CMSIS header file, MCUXpresso SDK feature file and a few other things.

¢ devices/<device_name>/cmsis_drivers: All the CMSIS drivers for your specific MCU.

¢ devices/<device_name>/drivers: All of the peripheral drivers for your specific MCU.

* devices/<device_name>/<tool_name>: Toolchain-specific startup code. Vector table definitions are here.

* devices/<device_name>/utilities: Items such as the debug console that are used by many of the example applications.

For examples containing an RTOS, there are references to the appropriate source code. RTOSes are in the rfos folder. Again,
the core files of each of these are shared, so modifying them could have potential impacts on other projects that depend on
them.
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2.3 Locating Example Application Source Files

When opening an example application in any of the supported IDE (except MCUXpresso IDE), there are a variety of source
files referenced. The MCUXpresso SDK devices folder is the central component to all example applications. It means the
examples reference the same source files and, if one of these files is modified, it could potentially impact the behavior of
other examples.

The main areas of the MCUXpresso SDK tree used in all example applications are:

* devices/<device_name>: The device’s CMSIS header file, MCUXpresso SDK feature file and a few other things.

* devices/<device_name>/cmsis_drivers: All the CMSIS drivers for your specific MCU.

¢ devices/<device_name>/drivers: All of the peripheral drivers for your specific MCU.

* devices/<device_name>/<tool_name>: Toolchain-specific startup code. Vector table definitions are here.

* devices/<device_name>/utilities: Items such as the debug console that are used by many of the example applications.

For examples containing an RTOS, there are references to the appropriate source code. RTOSes are in the rfos folder. Again,
the core files of each of these are shared, so modifying them could have potential impacts on other projects that depend on
them.

2.3.1 What is the plain load image?

The plain load image is linked to SRAMX. When building, it needs to be programmed to the external onboard flash. After
reset, the bootloader starts to run. Then, it checks the image type (which is set in the image header, which resides in the
startup code). If the type is plain load image, the bootloader copies the image to SRAMX, then jumps to SRAMX to run.

2.3.2 What is the XIP image?

When an XIP (Execute-in-Place) image is used, the MCU executes instructions and uses data directly from external (quad)
SPI flash. When building, it needs to be programmed to the external onboard flash. After reset, the bootloader starts to run.
Then, it checks the image type (which is set in the image header, which resides in the startup code). If the type is XIP image,
the device executes in the external flash.

2.3.3 What is the SRAM target image?

The SRAM target image is linked to the SRAM address when building. When debugging, the SRAM target, the IDE just
loads the image into SRAM to run.

3 Run a demo application using IAR

This section describes the steps required to build, run, and debug example applications provided in the MCUXpresso SDK.
The hello_world demo application targeted for the LPCXpresso54018 hardware platform is used as an example, although
these steps can be applied to any example application in the MCUXpresso SDK.

Before downloading and running the application, perform these steps:
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1. Download and install LPCScrypt or the Windows® operating systems driver for LPCXpresso boards from
www.nxp.com/Ipcutilities. This installs the required drivers for the board.

2. Connect the development platform to your PC via USB cable between the Link2 USB connector (named Link for some
boards) and the PC USB connector. If you are connecting for the first time, allow about 30 seconds for the devices to
enumerate.

3. Open the terminal application on the PC, such as PuTTY or TeraTerm, and connect to the debug COM port (to
determine the COM port number, see Appendix A). Configure the terminal with these settings:

a. 115200 or 9600 baud rate, depending on your board (reference BOARD_DEBUG_UART_BAUDRATE variable

in board.h file)
b. No parity
c. 8 data bits
d. 1 stop bit
R PUTTY Configuration
Category:
=l Session Basic options for your PuTTY session |
LT i I.Tc:gl_r.]ing Specify the destination you want to connect to
= Temina
& ok Sendl ine Speed
- Bell COM16 115200
- Features onnection type:
=- Window VRaw () Telnet ¢ Rlogin () S5H | @ Seqal
3 :;p;iea@ce Load, save or delete a stored session
aviour
- Translation Saved Sessions
Selection Debug
~Colours Defauk Settings
& Connection S e — ]
S
Tone
Rlogin
- SSH
Serial Close window on ext:
(Mways ( Never @ Onlyon clean exi
ot |[  Hep | Open || Cancel

Figure 3. Terminal (PuTTY) configuration

3.1 Build an non-XIP (plain load) example application

The following steps guide you through opening the hello_world example application. These steps may change slightly for
other example applications as some of these applications may have additional layers of folders in their path.

Getting Started with MCUXpresso SDK for LPC540xx, Rev. 0, 01/2018
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1. If not already done, open the desired demo application workspace. Most example application workspace files can be
located using the following path:

<install_dir>/boards/<board_name>/<example_type>/<application_name>/iar
Using the LPCXpresso54018 hardware platform as an example, the hello_world workspace is located in
<install_dir>/boards/lpcxpresso54018/demo_apps/hello_world/iar/hello_world.eww

2. Select the desired build target from the drop-down. For this example, select the “hello_world — Debug” target.

Releaze

B (Fhello_world - Deb... v
[(Jboard

[(Jdoc

[ drivers

[ source

[ startup

[T utilities

(3 Output

Figure 4. Demo build target selection

3. To build the demo application, click the “Make” button, highlighted in red below.

’Debug

Files & .

= @ hello_world - Debug
M board

M doc

B drivers

M source

B startup

i utilities

B Qutput

<

Figure 5. Build the demo application
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4. The build completes without errors.

3.2 Run a non-XIP (plain load) example application using CMSIS
DAP

1. InIAR, click the "Download and Debug" button to download the application to the target.

< Q>%»=< B> G =|0]" o En =

Figure 6. Download and Debug button

2. The application is then downloaded to the target and automatically runs to the main() function.

NOTE
The application is programmed to the external on board flash, then jumped to
SRAM to run
N R =w KB OC < Q>85r2< P >0 RO=GcO_NIredrO33~_:dudh.
Workspace v ax |I1e||u_world.l: X |
[Debug ~ | main()
41
Files . I R T T LT TR PP PP PP R
E @ hello_world - Debug v 43 T * Prototypes
-hoard a4 R
M doc 45
i drivers 16 T TP
M source :; * Code y
& startup BEREREEF R AR R R R AR AR AR R R AR AR R R R R R R R R R R RS E R R R AR AR AR R R RES
5 utilities satd /et .
I-Output 50 *# gbrief Main function
51 4
= 52 |int main(void)
530 {
54 char chr
55
56 /* Init board hardware. */
57 f* tach 12 MHz clock to FLEXCOMMO (debug conscle} */
58 CLOCK_AttachClk (BOARD DEBUG UART CLK_ATTACH):
59
80 BOARD_InitPins():
61 BOARD_BootClockFROHF4EM() ;
62 BOARD InitDebugConsole();

Figure 7. Stop at main() when running debugging
3. Run the code by clicking the "Go" button to start the application.

(Q>%$:2<BH>ND RO=6c0 03y ]0a- ik
Figure 8. Go button

4. The hello_world application is now running and a banner is displayed on the terminal. If this does not occur, check
your terminal settings and connections.

Getting Started with MCUXpresso SDK for LPC540xx, Rev. 0, 01/2018
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Figure 9. Text display of the hello_world demo

3.3 Run a non-XIP (plain load) example application using J-
Link/J-Trace

This section describes how to configure EWARM if using a J-link/J-Trace debug probe, or a probe which has been
programmed with J-link firmware.

1. Select “J-Link/J-Trace” and “Use macro file(s)”.

Getting Started with MCUXpresso SDK for LPC540xx, Rev. 0, 01/2018
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Run a demo application using IAR

-

Options for node "hello_werld"

Cateqgany: [ Factary Settings ]

General Options
Static Analysis

Runtime Checking
C/C++ Compiler Setup | Download I Images | Bxtra Options | Multicore | F‘Iugins|

Aszembler
Output Converter Driver Run to

Custom Build J-Link/J-Trace - main
Build Actions
Linker Setup macros

Debugger Use macro file(s)

Simulator ) T
CADE EPROJ_DIRSlink_gspi_plain_load mac E]

CMSIS DAP E]
GDB Server

Ljet/TTAGjet Device description file
J-Link/J-Trace

TI Stellaris [ Ovemide default

PE micro STOOLKIT_DIRSWCONFIG debugger NXP LPC54018 ddf
STLIMNK
Third-Party Driver

TI MSP-FET
TIXDS

[ Ok ][ Cancel ]

Figure 10. Select “J-Link/J-Trace” and “Use macro file(s)”
2. Unselect “Use flash loader(s)” to use SEGGER J-Link flashloaders. Then, click the "OK” button.

Getting Started with MCUXpresso SDK for LPC540xx, Rev. 0, 01/2018

NXP Semiconductors 9




Run a demo application using IAR

i

Options for node "hello_werld"

Cateqgany:

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Aszembler
Output Converter
Custom Build
Build Actions
Linker
Debugger
Simulator
CADI
CMSIS DAP
GDE Server
I4et/ITAGjet
J-Link/J-Trace
TI Stellaris
PE micro
STLINK
Third-Party Driver
TIMSP-FET

[ Factom Settingz ]

Setup | Download |Images | Extra Options | Mutticore | F‘Iugins|

Verify download
[7] Suppress download

[7] Uze flash loaderis)

Edit...

Cvemide default board file
STOOLKIT_DIRSzonfig*flashloader'MXP\HashMNXP

Perform mass erase before flashing

TIXDS

| oK

] [ Cancel

Figure 11. Unselect “Use flash loader(s)”

3. InIAR, click the "Download and Debug" button to download the application to the target.

(Q>$»2<B>[OF RO =

Q|

—

-

-

Figure 12. Download and Debug button

4. The application is then downloaded to the target and automatically runs to the main() function.
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NOR@ = %XED DC 2 <Q>%2< B> M@= E©cOlnIr i 0a-0:nal
Woarkspace ¥ B X | hello_world.c X
‘Debug ~ | |[main{)
41
Files & . 42 T Lt Lt E TR PP
= .hello_world - Debug v 43 T # Drototypes
& H hoard F R B S T 7
i doc 45
& 6 drivers A6 R e
@ & source < T * Cods
= startup A8 L hhtdaahhh i b b AR R A AR A AR R A AR A AR R AR R A A AR R R AR A RS A AR B R AR AR A RSB R AR AR AR AR R A AR /
— L L
I—I B utilities :3 /*-@b ief Main functi
= & Outaut gbrief Main function
s 51 L
=2 52 |int main(void)
53[0 {
54 char ch;
55
56 A% Init board hardwars. #/
57 /% attach 12 MHz clock to FLEXCOMMO (debug console} #/
58 CLOCK AttachClk(BOARD DEBUG UART CLE ATTRCH)
59
&0 BOLRD InitPins({):
al BORED BootClockFROHF48M({);
(¥ BORRD InitDebugConsole();

Figure 13. Stop at main() when running debugging
5. Run the code by clicking the "Go" button to start the application.

Q> K=< P > [ [ .‘-E@C‘O;n"«"'i'l' 9 - ;e da g

Figure 14. Go button
6. The hello_world application is now running and a banner is displayed on the terminal. If this is not true, check your
terminal settings and connections.

Figure 15. Text display of the hello_world demo

3.4 Build an XIP example application

The following steps guide you through opening the hello_world_qgspi_xip example application. These steps may change
slightly for other example applications, as some of these applications may have additional layers of folders in their paths.

1. If not already done, open the desired demo application workspace. Most example application workspace files can be
located using the following path:

<install_dir>/boards/<board_name>/<example_type>/<application_name>/iar
Using the LPCXpresso54018 hardware platform as an example, the hello_world workspace is located in

<install_dir>/boards/lpcxpresso54018/demo_apps/hello_world/iar/hello_world_gspi_xip.eww

Getting Started with MCUXpresso SDK for LPC540xx, Rev. 0, 01/2018
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2. Select the desired build target from the drop-down. For this example, select the “hello_world_gspi_xip — Debug”

target.
Workspace w 0 X
[Del:-ug v]
Files G .
= @Whello_world_gspi_xip - Debug +
B board
M doc

B drivers
B source
B startup
B utilities
B Output

I hello_world_gspi_sip

Figure 16. Demo build target selection
3. Select "Reset and halt after bootloader", highlighted in red below.

Getting Started with MCUXpresso SDK for LPC540xx, Rev. 0, 01/2018
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Categony: [ Factary Settings ]

General Options

Static Analysis

Runtime Checking
C/C++ Compiler Setup |ﬁﬂfﬂcﬂ | Eﬂdﬁlﬂ'ﬁ|
Aszembler Ressat

QOutput Converter

Custom Build I Reset and halt after bootloader (default) vI
Build Actions .

Linker Duration: mz Delay after: mz

Debugger
Simulator Eﬂﬁm rompt for probe
cio Ay oo
CMSIS DAP
GDE Server Serial no:
I-jet/TTAGjet
JLink/1-Trace
TI Stellaris Log communication
PE micra
ST-LIMK
Third-Party Driver
TI MSPFET
TIXDS

| $PROJ_DIRS"cspycomm log | [:]

[ k. ] [ Cancel

Figure 17. Reset and half after bootloader
4. To build the demo application, click the “Make” button, highlighted in red below.

File Edit View Project J-Link Tools Window Help

..... < Q&< 0 > A

M board
M doc

B drivers
B source
B startup
B utilities
B Output

Figure 18. Build the demo application
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3.5 Run an XIP example application

1. InIAR, click the "Download and Debug" button to download the application to the target.

cQr>s=< B >R Be=|lo] TiaEt

-
-

Figure 19. Download and Debug button

2. The application is then downloaded to the target and automatically runs to the main() function.

PP N i . _ .
NMOES = KK OC < Q>822 < P>} ARO®= GCcO_ N
Workspace w* O X |hel|o_wor|r.l.c b4 | startup_LPC54018.5 |
[Debug v]
FIlES Q . stra-xsa-:ra-a-a-a-xa-a-xxa-a-xskxzxa-xxa-srxxk*xzkxzx*xzx*xsa-:rxa-a-xxa-xxxka-xsa-xza-
= @ hello_world_gspi_xip - Debug L4 + Prototypes
-bDard R R R R R R R s R R R R R R R
o M daoc
--drlverg stra-xsa-a-xsrsrxa-a-a-xxa-a-xsa-:rxa-a-xxsra-a-xa-a-xskxxa-a-xxk*xskxzx*xzx*xzx*xskxzx
B source * Code

i 2 E RS S R R R R RS R R E RS SRR R R RS EE R E RS R EESE RS S EE SR EE SR EEEEE S 5 E 2 & F

B startup
B utilities s _ _
B Output *f@hrlef Main function
%  int main(wvoid)

=
char ch;

/* Init board hardvare. */
S* attach 12 MHz clock to FLEXCOMMO (debug console) #/
CLOCK_AttachClk (BOARD DEBUG UART CLE ATTACH) :

BORRD InitPins():
BOARD BootClockFROHF9EM() ;
BORRD InitDebugConscle():

Figure 20. Stop at main() when running debugging
3. Run the code by clicking the "Go" button to start the application.

<Q>%$2<BH>[AN RO=6GcOin3Irid+]oa-C a8’
Figure 21. Go button

4. The hello_world_qspi_xip application is now running and a banner is displayed on the terminal. If this is not true,
check your terminal settings and connections.

Getting Started with MCUXpresso SDK for LPC540xx, Rev. 0, 01/2018
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Figure 22. Text display of the hello_world_qgspi_xip demo

3.6 Build a SRAM example application using J-Link/J-Trace

The following steps guide you through opening the spifi_ dma_transfer example application. These steps may change slightly
for other example applications, as some of these applications may have additional layers of folders in their paths.

1. If not already done, open the desired demo application workspace. Most example application workspace files can be
located using the following path:

<install_dir>/boards/<board_name>/<example_type>/<application_name>/iar
Using the LPCXpresso54018 hardware platform as an example, the spifi_ dma_transfer workspace is located in
<install_dir>/boards/lpcxpresso54018/driver_examples /spifii/iar/spifi_dma_transfer.eww

2. Select the desired build target from the drop-down. For this example, select the “spifi_ dma_transfer — Debug” target.

Waorkspace » O X
||:Iel:|ug| v|
Files o =
=N |spifi_ dma_transfer - debug

M board
B doc

B drivers
M source
M startup
B utilities
B Output

Figure 23. Demo build target selection
3. Select “J-Link/J-Trace” and “Use macro file(s)”.

Getting Started with MCUXpresso SDK for LPC540xx, Rev. 0, 01/2018
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4. Unselect “Use flash loader(s)”. Then, click the "OK” button.

Cateqany:

Dptions for node "spifi_dma_transfer”

General Options
Static Analysis
Runtime Checking

C/C++ Compiler
Aszembler
Qutput Converter
Custom Build
Build Actions
Linker

Debugger

Simulator
CADI

CMSIS DAP
GDE Server
I-jet/ITAGjet
J-Link/1-Trace
TI Stellaris

PE micro
STLIMK
Third-Party Driver
TI MSP-FET
TIXDS

[ Factom 5ettings ]

Setup |Duwr1luad | Images | Extra Options | Multicore | F‘Iuginsl

Diriver

HJ-UHI{:’J-TIECE

Setup macros

I Ise macro ﬂle{s}]

[¥] Runto

main

SPROJ_DIRSlink_sram«_debug mac

Device description file
[ Overide default

STOOLKIT_DIRSVCONFIG debugger\NXP\LPCE4018. ddf

OF.

][ Canicel ]

Figure 24. Select “J-Link/J-Trace” and “Use macro file(s)”
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Dptions for node "spifi_dma_transfer”

Cateqony:

Assembler

Custom Build
Build Actions
Linker

Simulator
CADI
CMSIS DAP
GDE Server

TI Stellaris
PE micro
ST-LIMK

TIXDS

General Options

Static Analysis

Runtime Checking
C/C++ Compiler

QOutput Converter

Debugger

I-et/TTAGjet
JLinkf1-Trace

Third-Party Driver
TI MSPFET

[ Factory 5ettingz ]

Setup | Download | Images | Extra Options | Multicore | F‘Iugins|

Werify download
[7] Suppress download
||| Use flash loader(s)
Owemide default board file
STOOLKIT_DIREwconfig'flashloaderMXP \FashMXP

Edit...

Perform mass erase before flashing

Lok

[ Cancel

Figure 25. Unselect “Use flash loader(s)”

5. Select “Use command line options”. Then, click the "OK” button.

Getting Started with MCUXpresso SDK for LPC540xx, Rev. 0, 01/2018
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e

Options for node "spifi_dma_transfer”

Cateqgany:

General Options
Static Analysis

[ Factom Settingz ]

Runtime Checking

C/C++ Compiler | Setup | Dowrload I Images | Bdra Optians | Multicore | F‘Iugins|

Aszembler
Output Converter
Custom Build
Build Actions

|Jse command line options

Command line options: (one per ling)

Debugger
Simulator
CADI
CMSIS DAP
GDE Server
I-4jet/TTAGjet
J-Link/J-Trace
TI Stellaris
PE micro
STLIMNK
Third-Party Driver

Linker —jlink_script_file=SPROJ_DIRSS . Alink_sramx_debug jlinkscript -

TI MSP-FET

TIXDS

Lok

[ Cancel

Figure 26. Select “Use command line options”

6. Select the “Core” option and click the “OK” button.

Getting Started with MCUXpresso SDK for LPC540xx, Rev. 0, 01/2018
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Cateqgary:

[ Factomn Settings ]

General Options

Static Analysis

Runtime Checking
C/C++ Compiler Setup |D:u'he-:ﬁm | EEdes|
Aszembler Resst

Output Converter

Custom Build Core N b

Build Actions
Linker JTAG/SWD speed Clock setup
Debugger i@ Auto

Simulator It kHz || CPUckck [20 |mk:

CADI

CMSIS DAP Fixed kHz Swi clock: [] Auto

GDB Server
Adepive 20 Jwe

I-jetfTTAGjet
JHink/1-Trace

ETM/ETE

TI Stellaris
PE micra [ | Prefer ETE
ST-LIMK
Third-Party Driver
TI MSP-FET
TILXD5

[ Ok ] [ Cancel

Figure 27. Select “Core” option
7. To build the example application, click the “Make” button, highlighted in red below.

File Edit View Project J-lLink Tools Window Help

Workspace * 0 X

[ debug - ]

Files  + S
= @ spifi_dma_transfer - debug ~

B board

M doc

B drivers

B source

B startup

B utilities

B Output

Figure 28. Build the example application
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3.7 Run a SRAM example application using J-Link/J-Trace

1. InIAR, click the "Download and Debug" button to download the application to the target.

<CQ>(5»=2< P >[A0 AO=|0]" _idudn

7 e
Figure 29. Download and Debug button
2. The application is then downloaded to the target and automatically runs to the main() function.
File Edit Wiew Project Debug Disassembly J-Link Tools Window Help
DOR@ = £E[E OC < Q>%5=< B> BAO=6GCcO
Warkspace * 0 X |spTﬂ_dma_transfer.c xl
[debug ...] main()

SPFIFI_WriteDataByte (EXAMFLE SFIFI, quadModeVal):

Files = B pelae

B @ spifi_dma_transfer- ... SPIFI_WriteData(EXAMPLE SPIFI, quadModeVal);
B board #endif

B doc

B drivers check if finish():

B source 1

B startup

B utilities #  int main(void)

B Output =

apifi_config_t config = {0};

apifi_tranafer t xfer = [0};

uint3Z2_t scurceClockFreq:

uint32_ t i = 0, page = 0, err = 0;

uinté_t *val = (uinté_t *)F3L_FEATURE_SPIFI_START_ ALLR:

J*% Init the boards #/
A* attach 12 MHz clock to FLEXCOMMD (debug console) #/
CLOCK_AttachClk (BOLRD DEBUG UZRT CLE ATTACH):

Figure 30. Stop at main() when running debugging
3. Run the code by clicking the "Go" button to start the application.

<Q>%=2< Q>[I0 R@=6GcO_0Ir i |03~k

Figure 31. Go button
4. The spifi_ dma_transfer application is now running and a banner is displayed on the terminal. If this is not true, check
your terminal settings and connections.
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£P COMB2 - PuTTY [ |- =] ]

oPIFI flash dma example started -

411 data written 1 orrect!
oFIFT DNA example Finished!

Figure 32. Text display of the spifi_ dma_transfer example

4 Run a demo using Keil® MDK/uVision

This section describes the steps required to build, run, and debug example applications provided in the MCUXpresso SDK.

The hello_world demo application targeted for the LPCXpresso54018 hardware platform is used as an example, although
these steps can be applied to any demo or example application in the MCUXpresso SDK.

Before downloading and running the application, perform these steps:

1. Download and install LPCScrypt or the Windows® operating systems driver for LPCXpresso boards from
www.nxp.com/Ipcutilities. This installs the required drivers for the board.

2. Connect the development platform to your PC via USB cable between the Link2 USB connector (named Link for some
boards) and the PC USB connector. If you are connecting for the first time, allow about 30 seconds for the devices to
enumerate.

3. Open the terminal application on the PC, such as PuTTY or TeraTerm, and connect to the debug COM port (to
determine the COM port number, see Appendix A). Configure the terminal with these settings:

a. 115200 or 9600 baud rate, depending on your board (reference BOARD_DEBUG_UART_BAUDRATE variable
in board.h file)

b. No parity

c. 8 data bits

d. 1 stop bit
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#3 PuTTY Configuration
Category:
[=]- Session Basic options for your PuTTY session |
B Lpgging Specify the destination you want to connect to
=~ Terminal P
Senal line Speed
- Keyboard = e
- Bel COM16 115200
- Features onnechon bype:
=- Window (VRaw () Telnet () Rlogin () SSH | @ Seral
Appea@ce Load, save or delete a stored session
- Behaviour
. Translation Saved Sessions
- Selection Debug
- Colours
Default Settin
& Connecion T I
“as
roxy
o
Rlogin
- S5SH
Seiad Close window on exit:
) Mways ( Never @ Onlyon clean exit
| ot ||  Hep | [ Open [ Cancel

Figure 33. Terminal (PuTTY) configuration

4.1

Install CMSIS device pack

After the MDK tools are installed, Cortex® Microcontroller Software Interface Standard (CMSIS) device packs must be
installed to fully support the device from a debug perspective. These packs include things such as memory map information,
register definitions and flash programming algorithms. Follow these steps to install the appropriate CMSIS pack.

1. Open the MDK IDE, which is called uVision. In the IDE, select the “Pack Installer” icon.

E pVision
File

15 4 a4

LoD |

Edit View Project Flash Debug Peripherals

Tools

Figure 34. Launch the Pack installer
2. After the installation finishes, close the Pack Installer window and return to the uVision IDE.

SVCS
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+-% LPC54005 2 Devices
% LPCS4016 3 Devices
=% LPC54018 2 Devices

% LPC54018 2 Devices

& ARM Cortex-M4, 180 MHz
| € |PC54018JET180 | ARM Cortex-M4, 180 MHz

Figure 35. Install CMSIS pack

4.2 Build a non-XIP (plain load) example application

* Open the desired example application workspace in: <install_dir>/boards/<board_name>/<example_type>/
<application_name>/mdk

The workspace file is named <demo_name>.uvmpw, so for this specific example, the actual path is:

<install_dir>/boards/lpcxpresso54018/demo_apps/hello_world/mdk/hello_world.uvmpw
* To build the demo project, select the "Rebuild" button, highlighted in red.

1;] Eg | 'ﬂ | hello_warld Debug E ;:\|

Figure 36. Build the demo

* The build completes without errors.

4.3 Run a non-XIP (plain load) example application

1. To debug the application, click the “Start/Stop Debug Session” button, highlighted in red.

NOTE
The application is only downloaded into the SRAM when debugging. If you need
to program the image to external flash, see Section 4.4, "How to program the non-
XIP (plain load) example application to external flash".
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=" - Ay .Y | @ | E | (% UsB_HOST_IP3s16HS_EVE[w| 3 ¥
slEolwedu > |DEEERZ- D-®- 0 @
Registers o @ Disassembly
Regda | Value | 0x000021FE 0000 MOVS 0, ro
= 58 CLOCE AttachClk(BOARD DEBUG UART CLE ATTACH):
0x000021FD 531
xID0DADB4 c0x000021FC F240100D MOVW r0, $0x10D
00000000 Oxooggfmo F:EEEEQE_L?BEI"—I _ CLOCK _AttachClk (0x00000538)
0x000021ED Lo BORED TmarBans () e e s
eDDD0Z304 < [
00002304
00000000 ] hello_world.c = | ] startup_LPCS4018.s
7 (00000000 43 * Prototypes
Ra (00000000 44 e e e e e e e e e o e e e e e o e o o o o e oo o o o o o
RS (D000D000D 45 L
R10 (00000000 B [ R R n R R R AR R R R RN R RN RN RN RN R R R R R R
R11 (00000000 47 * Code
R12 (00000000 A A -
49 O/ *!
S0 #* @Ebrief Main function
51 L o=y
* 52 int main(void)
+ Banked 53 [¢{
+- System 54? char ch;

Figure 37. Stop at main() when run debugging
2. Run the code by clicking the “Run” button to start the application.

sEle| & o oo

Registers — n
|=]l Run (F5)

Register Start code execution

Figure 38. Go button

The hello_world application is now running and a banner is displayed on the terminal. If this is not true, check your
terminal settings and connections.

Figure 39. Text display of the hello_world demo
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4.4 How to program the non-XIP (plain load) example application
to external flash

1. Click the configure target option button and select the “SYSRESETREQ” reset option.

iebug |E| gﬁ‘\ ﬁ ‘ M_./ @
_] startup_LPC54018.s ] hello_world.c

38
39 Finclude "pin mux.h"

Ler

4

Options for Target ‘hello_werld debug’

Device | Target | Output | Listing | Izer | C/C+ | fam | Linkcer Lttilties |

(" Use Simulator  with restrictions Settings (e Lge: |CI'-.-15IS-D}-'-.P Debugger ﬂ Settings
[ Limit Speed to Real-Time

Cortex-M Target Driver Setup @

o

Debug | Trace | Flash Download |

CMSIS-DAP - JTAG/SW Adapter SW Device
LPC-LINKZ CMSIS-DAP Vo 1IEd IDCODE Device Name P

SWDIO | (& ?BADI477  ARM CoreSight SW-DP
Serial No: |GTARBQGQ @ re=ig
Firmware Yersion: (1.10

¥ SWJ Pot:lsw = 2 |

Max Clock: | 5MHz -

"y

| | | AP: [0x00
Debug
Connect & Reset Options Cache Options Download Options
Connect: |N|:|rrnal j Resst: | SYSRESETREQ | [v Cache Code [ Verfy Code Download
v Feset after Connect [ Stop after Bootloader v Cache Memory [ Download to Flash

[ Stop after Reset

[ ok ][ canca |

Figure 40. Select “SYSRESETREQ” reset option
2. Select the “Flash Download” option and click the “Add” button.
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e

Options for Target ‘hello_werld debug’ @
Device | Target I Cutput | Ustingl User | DCH' Asm | Linker Debug | |tilities |
™ Use Simulator  with restrictions Settings | * |ze: |[:ru'|5|5-[1m=' Debugger _v| Settings |
[ Limit Speed to Real-Time
Cortex-M Target Driver Setup
Debug | Trace | Aash Download
— Download Function RAM for Algorthm
LOAD " Eraze Ful Chip [ Program
_F:i_ ¥ Erasze Sectors Start: IMDD[PDDDI] Size: |Ec1000
" Do not Erase Reset and Run
— Programming Algorithm
Description | Device Size | Device Type | Address Range |
Start:l Size:
ok | Cancel | Help

Figure 41. Select “Flash Download” option
3. Select the “LPC540xx W25Q128JVFM SPIF” option. For the LPCXpresso54018 board, select "LPC540xx
MX25L12835FM2I" for the LPC54018-IoT-Module. Then, click the “Add” button.

Getting Started with MCUXpresso SDK for LPC540xx, Rev. 0, 01/2018

26

NXP Semiconductors



Run a demo using Keil® MDK/pVision

Add Flash Programming Algorithm
Description | Flash Size | Device Type | Origin |

LF‘CE-i{buc MTEE‘:]UEE SF‘IFI 16M Ext. Flash SF‘I Demce Famll'_.r F‘ackage

KBF'5515UGA Dual Aash 64M Ext Flash 32-brt MDK Care

LPC1 &oc/4 o S25FLO3Z 5P 4M Ext. Flash SF1  MDK Core
LPC1 &ec/dec S25FLOG4 5P M Bxt. Flash SP1  MDK Core
LPCA07/ 8 S25FLO32 SPIFI 4M Ext. Flash SF1  MDK Core
M25WE40FE Flash &M Ext. Flash 16kt  MDK Core
RC28F640J 2« Dual Flash 16M Ext. Flash 32bit MDK Core
529GL064N Dual Aash 16M Ext. Flash 32bit  MOK Core
S525JL032H_BOT Hash 4M Ext. Flash 16bit  MDOK Core
S25JL032H_TOP Aash 4M Ext. Flash 16bit  MOK Core

C:\Keil_w S ARMWPACKANXPALPCE4018_DFP2.3. 0hamLPC S lec_W25Q128JVFM.FLM

Add Cancel |

Figure 42. Select “LPC540xx W25Q128JVFM SPIF” option

4. Set 0x00000000 as the start address and click the “OK” button.

[

Cortex-M Target Driver Setup
Debug I Trace Hash Download I

— Download Function RAM for Algorithm

Jg © EmseSectos [ Very Start: [20000000  Size: [(1000
" DonctErmse [~ Resetand Run

— Programming Algorithm
Description | Device Size | Device Type | Address Range
LPCHdlbor W250128JWFM SPIFI 16M BExt. Flash 5P| 10000000H - 10FFFF
i 1 | b

|Start: |&({H}DDDDDD | Size:l{b-:mDDDDDD
Add | Remove |

Figure 43. Set 0x00000000 as the start address
5. Click the “LOAD” button.
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NOTE
If 'LOAD fails, press the SW4 button on the board, then repower the board or reset
the board (get into ISP mode). Keep pressing SW4 when clicking the TOAD'
button again to program the application into the external flash.

File Edit View Project Flash Debug Peripherals Tools 5SVWCS5 Window Help

S @ | 3 | Rdls | & E I
4 Sehie e - LOAD we) + i,
22 E ¥4 | hello_world debug [ £\| db & T B
Project L] ] startup_LPCS4018.s ] hello_world.c
= * Project: hello_world 21 *
55 hello_world debug 22 | * NO EXPRESS OR IMPLIED
1.5 source 23 | * THIS SOFTWARE IS PROV
oard 24 | * ANY EXPRESS OR IMPLIE
Hd hoar 25 | * WARRANTIES OF MERCHAN
+-Ld doc 26 | * DISCLAIMED. IN NC EVE
¥ drivers 27 | * ANY DIRECT, INDIRECT,
508 startup 28 | * (INCLUDING, BUT NOT L
i 29 | * LOSS OF USE, DATA, OR
i UHEs 30 | * ANY THECRY OF LIABILI
31 | * (INCLUDING NEGLIGENCE
32 | * SOFTWARE, EVEN IF ADV
33 | -
34 L

Figure 44. Click the “LOAD” button.

6. Press the reset button on the board to run the example.

The hello_world application is now running and a banner is displayed on the terminal. If this is not true, check your
terminal settings and connections.

Figure 45. Text display of the hello_world demo

4.5 How to program the non-XIP (plain load) example application
to external flash using J-Link

1. Click the configure target option button and select the “Normal” reset option.
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E Options for Target 'shell debug’ | X |
Devicel Targetl Outputl Listingl User | C)‘CH—' Asm | Linker Debug |Uti|ities|
" Use Simulator with restrictions Settings | @® Use: |J-LINK/ J-TRACE Cortex ~|| Setiings |
[~ Limit Speedto Real-Time
| X

Cortex JLink/JTrace Target Driver Setup

Trace | Flash Download |

—J-Link f J-Trace Adapter —SW Device
SN:  |720983728 | IDCODE Device Name Move
Device:l J-Link LPCXpresso SWDI | @ 0x2BAD1477  ARM CoreSight SW-DP Up |
HW: | V100 di: [ V630 Dc,wnl
FW - I.J—Link LPCXpresso V2 compilet
Port Max Clock: ® Automatic Detection D CODE: I
ISW LI IEMHz LI " banual Configuration Device MName: I
Auto Clk | add | Detete | Updme | Ren |
Connect & Reset Options Cache Options Download Options
Connect INormaI vl Reset INormaI ~ ||| # cache Code [~ Verify Code Download
[¥] Resetaher Connect [v Cache Memory [~ Download to Flash
—Interface TCPR{IP Misc
MNetwork Settings
@ USB (" TCP/P g | : |
IP-Address Port (Auto: 0) Autodetect JLink Info
Scan | | 127 . 0 0 . 1 : 0 _ _
Fing | JLink Cmd |
State: ready
0K | Cancel | Apply |

Figure 46. Select “Normal” reset option
2. Select the “Flash Download” option and click the “Add” button.
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Cartex ILink/JTrace Target Driver Setup

Debugl Trace| Flash Download

—Download Function

RAM for Algorithm
LOAD (" EraseFullChip _[¥ Program
3 ® EraseSectors | [ Verify Start Iﬂﬁ{}ﬂﬂﬂﬂﬂﬂ Size: Iﬂﬂﬂﬂ'ﬂ
(" Do notErase [~ Resetand Run
— Programming Algorithm
Description | Device Size | Device Type Address Range
Startl Size:l
Add Femove |

oK

Cancel

Apply

Figure 47. Select “Flash Download” option

3. Select the “LPC540xx W25Q128JVFM SPIF” for the LPCXpresso54018 board. Select "LPC540xx

MX25L12835FM2I" for the LPC54018-IoT-Module option, and click the “Add” button.
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.

Add Flash Programming Algorithm | 23 )
Description | Flash Size Device Type | Origin -
LPCE4 0 MT25QL128 5. T6M Ext Flash SP1  Device Family Package |§|
| PCE4 o MXI5| 12835F 1601 Fut Flash SPI Device Family Package
LPC540x W250Q128JVF ... 16M Ext Flash SPl  Device Family Package
Aemeils T2okb Flash 1ok Un-chipFlash  NUK Core
A2Fw0oM3 256kE Flash 256k COn-chip Flash ~ MDK Core
A2F0oM3 512kB Flash 512k COn-chip Flash ~ MDK Core
ADuCRF101 128kB Flash 128k On-chip Flash ~ MDK Caore
ADUCM360 128kE Flash 128k COn-chip Flash ~ MDK Core
AM29x123 Flash T6M Ext Flash 16-bit  MDK Caore
ATSAMIN 123kE Flash 128k On-chip Flash ~ MDK Core
ATSAMIN 16kB Flash 16k On-chip Flash ~ MDK Core
ATSAM3N 256kB Flash 256k On-chip Flash ~ MDK Caore
ATSAM3N 32kB Flash 32k On-chip Flash ~ MDK Core
ATSAM3N 64kB Flash G4k On-chip Flash ~ MDK Core
ATSAM3N GPNWVM bits 168 On-chip Flash ~ MDK Core
ATSAM3S 128kEB Flash 128k On-chip Flash ~ MDK Core -

A Cancel

Figure 48. Select “LPC540xx W25Q128JVFM SPIF” option

NOTE
Select "LPC540xx MX25L12835FM2I" for the LPC54018-IoT-Module.

4. Set 0x00000000 as the start address and click the “OK” button.
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Cartex ILink/JTrace Target Driver Setup

Debugl Trace Flash Download |

—Download Function
LOAD (" Erase Full Chip
3 (% Erase Sectors

(" Do notErase

[v Program

[T Verify
[~ Resetand Run

RAM for Algorithm

Start IG:Q{}DDDDDG Size: I{}ﬂ{}[}ﬂ

— Programming Algorithm
Description | Device Size | Device Type | Address Range |
LPC54 0o W25Q128VF... 16M Ext. Flash SPI 00000000H - DOFFFFFFH

Starf [0x00000000 |  Size: [0x01000000

Add

Remove |

OK Cancel Apphy

Figure 49. Set 0x00000000 as the start address

5. Click the “LOAD” button.

NOTE

If LOAD' fails, press the SW4 button on the board, then repower the board or reset
the board (get into ISP mode). Keep pressing SW4 when clicking the LOAD'
button again to program the application into the external flash.
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5| File Edit View Project Flash Debug Peripherals Tools 5VC5 Window Help

=" c.i| JE.| | | o | = = | # __aeabi_assert
2 gw hello_world debug ITI £\| dh Sl
Project 1 & J helle world.c
=% Project: hello_world 1E/*
%3 hello_world debug 2 * The Cl_ea: BSD License i
2B source 3 * C-:npy:‘l_ght (c)y 2013 - 2015, F
4 * Copyright 2016-2017 NXP
i hello_ world.c 5 * a1l rights reserved
+-<  hoard é *
#-d doc 7 * Redistribution and use in sol
oM drivers B8 * are pe:mittt_&t_i [Isubje:t_TI:-:ulthe
W —— 13 : that the following condition:
@ utilities 11 * o Redistributions of source
12 * of conditions and the foll:
13 *
14 * o Redistributions in binary :
15 * list of conditions and the

Figure 50. Click the “LOAD” button.

6. Press the reset button on the board to run the example.

The hello_world application is now running and a banner is displayed on the terminal. If this is not the case, check your
terminal settings and connections.

Figure 51. Text display of the hello_world demo

4.6 Build an XIP example application

1. Open the desired example application workspace in: <install_dir>/boards/<board_name>/<example_type>/
<application_name>/mdk

The workspace file is named <demo_name>.uvmpw, so for this specific example, the actual path is:
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<install_dir>/boards/Ipcxpresso54018/demo_apps/hello_world_qspi_xip/mdk/hello_world_qspi_xip.uvmpw
2. To build the demo project, select the "Rebuild" button, highlighted in red.

i @ | ﬂ | hello_warld_gspi_xip dE|E 53:\ |

Figure 52. Select “Flash Download” option
3. The build completes without errors

4.7 Run an XIP example application

1. Click the “LOAD” button, highlighted in red.

S d d@ | & | | o | | = =& | %
3 st 1 " LoD & + e,
@ [£] B2 ¥4 | hello_world_gspi_xip dElE £\| é W )
Project a @ J hello_world.c
=-“t4 Project: hello_world_qgspi_xip 19/*
—|-5= hello_world_gspi_xip debug 2 #* The Clear BSD License
5[5 source 3 * Copyvright (c) 2013 - 20
4 * Copyvright 2016-2017 HXP
* J sl ] * B1]1 rights reserved.
+-+.d board 6 =
-1 doc T * Redistribution and use
703 drivers 8 * are permitted (subject
9 * that the following cond
+- 1 startup 10 -
L utilities 11 # 0 Redistributions of =0

Figure 53. Click "LOAD" button

2. Press the reset button on the board to run the example.

The hello_world application is now running and a banner is displayed on the terminal. If this is not true, check your
terminal settings and connections.

Figure 54. Text display of the hello_world demo
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5 Run a demo using Arm® GCC

This section describes the steps to configure the command line Arm® GCC tools to build, run, and debug demo applications
and necessary driver libraries provided in the MCUXpresso SDK. The hello_world demo application targeted for the
LPCXpresso54018 hardware platform is used as an example, though these steps can be applied to any board, demo or
example application in the MCUXpresso SDK.

5.1 Set up toolchain

This section contains the steps to install the necessary components required to build and run a MCUXpresso SDK demo
application with the Arm GCC toolchain, as supported by the MCUXpresso SDK. There are many ways to use Arm GCC
tools, but this example focuses on a Windows operating system environment.

5.1.1 Install GCC ARM Embedded tool chain

Download and run the installer from launchpad.net/gcc-arm-embedded. This is the actual toolset (in other words, compiler,
linker, etc.). The GCC toolchain should correspond to the latest supported version, as described in the MCUXpresso SDK
Release Notes Supporting LPCXpresso54018. (document MCUXSDKLPC540XXRN).

5.1.2 Install MinGW (only required on Windows OS)

The Minimalist GNU for Windows (MinGW) development tools provide a set of tools that are not dependent on third party
C-Runtime DLLs (such as Cygwin). The build environment used by the SDK does not utilize the MinGW build tools, but
does leverage the base install of both MinGW and MSYS. MSYS provides a basic shell with a Unix-like interface and tools.

1. Download the latest MinGW mingw-get-setup installer from sourceforge.net/projects/mingw/files/Installer/.
2. Run the installer. The recommended installation path is C:\MinGW, however, you may install to any location.

NOTE

The installation path cannot contain any spaces.

3. Ensure that the “mingw32-base” and “msys-base” are selected under Basic Setup.

B MinGW Installation Manager
Installation Package Settings

Basic Setup Package Class  Installed Version Repository Version  Description
All Packages . . . .
[ mingw-developer-taal... bin 2013072300 An M3YS Installation for MinGW Developers (meta)
mingw32-base bin 2013072200 A Basic MinGW Installation
I:‘ mingw32-gcc-ada bin 4.8.1-4 The GMNU Ada Compiler
I:‘ mingw32-gcc-fortran bin 4.8.1-4 The GMU FORTRAN Compiler
D mingw32-gcc-g++ bin 4.8.1-4 The GNU C++ Compiler
|:| mingw32-gcc-objc bin 4.8.1-4 The GMNU Qbjective-C Compiler
msys-base bin 2013072300 A Basic MSYS Installation (meta)

Figure 55. Setup MinGW and MSYS

4. Click “Apply Changes” in the “Installation” menu and follow the remaining instructions to complete the installation.
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) MinGW Installation Manager
Installation | Package Settings
Update Catalogue | Package
Mark All Upgrades ID mingw-developear-toal...
I Apply Changes ;El mingw32-base
] mingw32-gec-ada
Quit a+F4 [ mingw32-gce-fortran
‘] mingw32-gec-g++
E] mingw32-gcc-abjc
msys-base

Figure 56. Complete MinGW and MSYS installation
5. Add the appropriate item to the Windows operating system path environment variable. It can be found under Control

Panel -> System and Security -> System -> Advanced System Settings in the "Environment Variables..." section. The
path is:

<mingw_install_dir>\bin

Assuming the default installation path, C:\MinGW, an example is shown below. If the path is not set correctly, the
toolchain does not work.

NOTE
If you have "C:\MinGW\msys\x.x\bin" in your PATH variable (as required by
KSDK 1.0.0), remove it to ensure that the new GCC build system works correctly.
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Systemn Properties | &3 |
Computer Name | Hardware | Advanced | System Protection | Remate
F -
Environment Variables | X |
Edit System Varnable | 23 |
Variable name: Fath
Yariable value: agram Files (x8a)\CMake\bin; C: \MinGW ibin
| Ik | | Cancel |

System variables

Variable Value m
Q5 Windows_NT W
Path C:'Program Files (x8&)\Parallels\Parallel...
PATHEXT .COM;.EXE: .BAT:.CMD:.VBS;.VBE;.15;....
PROCESSOR_A... AMD&4 o

| Mew.. || Edit. || Delete

| oK | | Cancel
"'1 -

Figure 57. Add Path to systems environment

5.1.3 Add a new system environment variable for ARMGCC_DIR

Create a new system environment variable and name it ARMGCC_DIR. The value of this variable should point to the Arm
GCC Embedded tool chain installation path. For this example, the path is:

C:\Program Files (x86N\GNU Tools ARM Embedded\6 2017q2
Reference the installation folder of the GNU ARM GCC Embedded tools for the exact path name of your installation.
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Environment Variables el
- = "
Mew Systern Vanable | &3 |
Variable name: ARMGCC_DIR
Variable value: C:YProgram Files (x86)\GMU Tools ARM Emb
| QK | | Cancel
System variables
Variable Value -
Qs Windows_NT W
Path C:\Program Files (x85)\Parallels\Parallel...
PATHEXT .COM;.EXE:.BAT:.CMD;.VBS;.VBE;.15;......
PROCESSDR._A... AMDG4 v
| Mew.. || Edit.. || Delete
| Ok, | | Cancel

Figure 58. Add ARMGCC_DIR system variable

5.1.4 Install CMake

1. Download CMake 3.0.x from www.cmake.org/cmake/resources/software.html.

2. Install CMake, ensuring that the option "Add CMake to system PATH" is selected when installing. The user chooses to
select whether it is installed into the PATH for all users or just the current user. In this example, it is installed for all
users.
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A CMake 3.0.2 Setup

Install Options
Choose options for instaling CMake 3.0.2

By default CMake does not add its directory to the system PATH.

Do not add CMake to the system PATH

@ Add CMake to the system PATH for all users

Add CMake to the system FATH Tor current user

[| Create CMake Desktop Icon

(e ®@]|=]

[{Bad:”hiext}][tan:e&

)

Figure 59. Install CMake

3. Follow the remaining instructions of the installer.
4. You may need to reboot your system for the PATH changes to take effect.
5. Make sure "sh.exe" is not in the Environment Variable PATH. This is a limitation of mingw32-make.

5.2 Build an non-XIP (plain load) example application

To build an example application, follow these steps.

1. Open a GCC Arm Embedded tool chain command window. To launch the window, from the Windows operating

system Start menu, go to “Programs -> GNU Tools ARM Embedded <version>" and select “GCC Command Prompt”.

. GNU Tools for ARM Embedded Process

el
.

Documentation
GCC Command Prompt

{9 Uninstall GNU Tools for ARM Embec

Figure 60. Launch command prompt
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2. Change the directory to the example application project directory, which has a path similar to the following:
<install_dir>/boards/<board_name>/<example_type>/<application_name>/armgcc
For this example, the exact path is: <install_dir>/examples/Ipcxpresso54018/demo_apps/hello_world/armgcc
NOTE

To change directories, use the 'cd' command.

3. Type “build_debug.bat” on the command line or double click on the "build_debug.bat" file in Windows Explorer to
perform the build. The output is shown in this figure:

[ 98:1
[ 25x1

[188 1 Linking C executahle debug~hello_world.elf
[188:+1 Built target hello_world.elf

C:~SDHE_2 . 8_LPCEprezzo54818 ~hoards~1pcxpresso54dl8~demo_apps~hello_world-armgcc>I
F ' == """ {pause 2
Prez=z any key to continue . . .

Figure 61. hello_world demo build successful

5.3 Run an non-XIP (plain load) example application

This section describes steps to run a demo application using J-Link GDB Server application. To perform this exercise, two
things must be done:

* Make sure that either:
* The LPC-Link2 interface on your board is programmed with the J-Link firmware. To determine if your board

supports LPC-Link2, see Appendix B. For instructions on reprogramming the LPC-Link?2 interface, see
Appendix C. If your board does not support LPC-Link2, then a standalone J-Link pod or standalone LPC-Link2
(OM13054) pod is required.

* You have a standalone J-Link pod that is connected to the debug interface of your board. Note that some
hardware platforms require hardware modification in order to function correctly with an external debug interface.

After the J-Link interface is configured and connected, follow these steps to download and run the demo applications:

1. Connect the development platform to your PC via USB cable between the Link2 USB connector (named Link for some
boards) and the PC USB connector. If you are connecting for the first time, allow about 30 seconds for the devices to

enumerate.
2. Open the terminal application on the PC, such as PuTTY or TeraTerm, and connect to the debug serial port number (to

determine the COM port number, see Appendix A). Configure the terminal with these settings:
a. 115200 or 9600 baud rate, depending on your board (reference BOARD_DEBUG_UART_BAUDRATE variable
in board.h file)
b. No parity
c. 8 data bits
d. 1 stop bit
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R PuTTY Configuration
Category:

= Session

- Logging

=~ Termminal

- Keyboard
- Features

= Window

- Appearance
- Behaviour
- Translation
- Selection

- Colours

EI Connection

- Data

- Prooey

- Telnet
Rlogin

[#- SSH

- Serial

Basic options for your PuTTY session |

Specify the destination you want to connect to

Senal line
COM16

i

115200

nnection type:

VRaw () Telnet ¢ Rlogin

) SSH | © Seqal

Load, save or delete a stored session

Saved Sessions
Debug

Defaut % '
' CLALIC

i

Close window on exit:

() Mways (" Never

|

toout ||

Heip

@ Only on clean exit

open ||

Cancel |

going to the Windows operating system Start menu and selecting ‘“Programs -> SEGGER -> J-Link <version> J-Link

GDB Server”.

4. Modify the settings as shown below. The target device selection chosen for this example is the Cortex-M4

Figure 62. Terminal (PuTTY) configurations
3. Open the J-Link GDB Server application. Assuming the J-Link software is installed, the application can be launched by

5. After it is connected, the screen should resemble this figure:
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EJ] SEGGER J-Link GDB Server V6.18 o @ |3

File Help
v Localhost anly
GOE |Waiting for connection I Initial 50 zpeed |1000kHz  «| [~ Stayontop
] [v Show log window
J-Link. |En:nnnec:ted I Current S0 speed | 1000 kHz ™ Generate loglile

- - — v “erify download
CPU [Cortes-h4  NEEE | Litte endian ¥ | = { o e
Log output; Clear log

Target interface speed: 1000kH= -
Target endian: little

Connecting to J-Link. ..

J-Link is connected.

Firmware: J-Linl LPCEpresso V2 compiled Jul 21 201 11:30:13
Hardware: V1.00

SoH: 721519240

Checlking target wvoltage. ..

Target woltage: 3. .30 WV

Listening on TCP-IP port 2331

Connecting to target. . Conhected to target

Waiting for GDE connection. . .

m

4 2

0 Bytes downloaded 1 JTAG device
Figure 63. SEGGER J-Link GDB Server screen after successful connection

6. If not already running, open a GCC ARM Embedded tool chain command window. To launch the window, from the

Windows operating system Start menu, go to “Programs -> GNU Tools ARM Embedded <version>" and select “GCC
Command Prompt”.

GNU Tools for ARM Embedded Process
Documentation

4] GCC Command Prompt

{9 Uninstall GNU Tools for ARM Embec

Figure 64. Launch command prompt
7. Change to the directory that contains the example application output. The output can be found in using one of these
paths, depending on the build target selected:

<install_dir>/boards/<board_name>/<example_type>/<application_name>/armgcc/debug
<install_dir>/boards/<board_name>/<example_type>/<application_name>/armgcc/release
For this example, the path is:

<install_dir>/boards/lpcxpresso54018/demo_apps/hello_world/armgcc/debug

8. Run the command “arm-none-eabi-gdb.exe <application_name>.elf”. For this example, it is “arm-none-eabi-gdb.exe
hello_world.elf”.

Getting Started with MCUXpresso SDK for LPC540xx, Rev. 0, 01/2018
42 NXP Semiconductors




4
Run a demo using Arm® GCC

BN Administrator: Chwindows\system32\cmd.exe - arm-none-eabi-gdb.exe hello_world.elf = || = ER

C=~5DK_2 _8_LPCHpresso54818-bhoards~lpcxpreszo54818 ~demo_apps~hello_world armngcc d
ehugrarm—none—eabhi—-gdbh.exe hello_world.elf

GHMU gdh <GMU Toolz for ARM Embedded Processors 6—2017—g2—update> 7.12.1.201780417
—git

Copyright <C> 2817 Free Software Foundation. Inc.

Licenze GPLv3+: GHU GPL version 3 or later <http:-Agnu.org-licenszes- gpl.html>
This is free software: you are free to change and redistribute it.

There iz MO WARRANTY. to the extent permitted by law. Type "“show copying®

and "show warranty' for details.

This GDB was configured as "——host=i68b6—wbd-—mingw3d2 ——target=arm—none—eahi®.
Type '"show configuration' for configuration details.

For bugy reporting instructions. please see:

“http: swuwm.gnu.orgssof tware gdbh-bugs >,

Find the GDB manual and other documentation resources online at:

“http: 2w . gnu.orgssof tware/gdb documentations>.

For help. tupe "help®.

Type "apropos word" to search for commands related to “word'...

Reading symbols from hello_world.elf...done.

Cogdh2

Figure 65. Run arm-none-eabi-gdb

9. Run these commands:

a. "target remote localhost:2331"
b. "monitor reset"

c. "monitor go"

d. "monitor halt"

e. "load"

f.

"monitor reg pc=(0x4)"
g. "monitor reg msp=(0x0)"
10. The application is now downloaded and halted at the reset vector. Execute the “monitor go”” command to start the demo
application.

The hello_world application is now running and a banner is displayed on the terminal. If this is not true, check your
terminal settings and connections.
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Figure 66. Text display of the hello_world demo

5.4 How to program the non-XIP (plain load) example bin file to

external flash

External flash
1. Use the J-FLASH-Lite (version high thatnV6.22) to erase the chip.

(871 SEGGER J-Flash Lite 6.22f EEI
File Help
Target
Device Interface Speed
LPC54018 SWD 1000
Data File .bin f Erase Start
din|.hex|.mot|.s|.519|.537|.srec |:| 0»00000000 Erase Chip

| Program Device

Log

Ready

Figure 67. Erase the external flash
2. Wait for the flash erase finish.
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# SEGGER J-Flash Lite 6.22f ™
File Help
Target
Device Interface Speed
LPC54018 SWD 1000
Data File .bin / Erase Start
2in|.hex|.mot|.s|.519|.537|.srec 000000000 Erase Chip
SEGGER J-Link V&.22f - Flash download (16384 KB)
Compare [ OGN oo
Erase [ 24.6% 11137 | | =
Frogram I 0.0%
Werify | 0.0
Erazing range Ow103F0000 - 0x103FFFFF [1 zector. 64 KE] 11137z E
Erasing...
Figure 68. Erase in progress
NOTE
time).

If you cannot erase, press the SW4 button then press the reset button to enter ISP

mode. Then, click the "Erase" button again (keep pressing the SW4 button all the
3. Click ‘Program Device’ to program the binary file into external flash.
hello world »

Mame

armgcc » debug

hello_world.bin

hello_world.elf

Date modified Type
2018/1/18 16:21 BIM File
2018/1/18 16:21 ELF File
Figure 69. Binary built by armgcc
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(8] SEGGER J-Flash Lite 6.22¢ e | ). S|
File Help
Target
Device Interface Speed
LPC54018 SWD 1000
Data File .bin / Erase Start
hello_world.bin || ox10000000 Erase Chip |

Program Device

Log

Erase Thread exited

Erase done

Ready

m

Figure 70. Program the binary to external flash

NOTE

Make sure the ‘.bin/Erase Start’ address is 0x10000000 (external flash base

address).

4. After programming, press the reset button on the board to run.

Figure 71. Text display of the hello_world _qgspi_xip demo

5.5 Build an XIP example application
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1. Following the same steps as Section 5.3, "Run an non-xip (plain load) example application”, type “build_debug.bat” on
the command line or double click the "build_debug.bat" file in Windows Explorer to perform the build.

./ build_all.bat 2018/1/11 8:34 Windows Batch File 1 KB
«s| build_all.sh 2018/1/11 8:34 Shell Script 1 KB
.| build_debug.bat 2018/1/11 8:34 Windows Batch File 1 KB
-2 build_debug.sh 2018/1/11 8:34 Shell Script 1 KB
build_log.txt 2018/1/18 15:50 TXT File OKB

- build_release.bat 2018/1/11 8:34 Windows Batch File 1 KB
.| build_release.sh 2018/1/11 8:34 Shell Script 1 KB
-l clean.bat 2018/1/11 8:34 Windows Batch File 1 KB
-l clean.sh 2018/1/11 8:34 Shell Script 1 KB
CMakelists.txt 2018/1/11 8:34 TXT File 16 KB

K LPC54018_spifi_flash.d 2018/1/11 8:34 LD File 8 KB

Figure 72. Click build_debug.bat to build the demo
2. The build output is shown in this figure:

Linking C executable debug\hello_world_qgspi_xip.elf
] Built target hello_world_gspi_xip.elf

:\Users\b53060\Desktop\SDK_2.3.0_LPCXpresso54018\boards\1pcxpresso54018\demo_apps\hello_world_qgspi_xi
Press any k to continue . . .
4 111 3

Figure 73. hello_world_gspi_xip demo build successful

5.6 Run an XIP example application

1. Use the J-FLASH-Lite (with version higher than V6.22) to erase the chip.
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@ ] SEGGER J-Flash Lite 6.22f

File Help
Target

Device

LPC54018

Data File

Interface

SWD

.bin / Erase Start

2in|.hex|.mot|.5|.s19].537|.srec B 0x 00000000

Speed
1000

Erase Chip

Program Device

Log

Ready

Figure 74. Erase the external flash

2. Wait for the flash erase finish.
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i | SEGGER J-Flash Lite 6.22f
File Help

Target

L=
Device

LPC54018
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(5

Interface
Data File

Speed
SWD

1000
2in|.hex|.mot|.5|.s19].537|.srec

.bin / Erase Start

0x00000000
SEGGER J-Link V6.22f - Flash download (16384 KB)

Erase Chip
Compare [T
Erase [ 24.6%
Frogram I
"Werify I

0.0%

0.000s
0.0%

11.137s -~
Erazing range Ow103F0000 - 0x103FFFFF [1 zector. 64 KE]

Erasing...

1137 | [2

Figure 75. Erase in progress

NOTE
If you cannot erase, press the SW4 button then press the reset button to enter ISP
mode. Then, click erase again (keep pressing the SW4 button all the time).
3. Program the binary file into external flash.

hello_world_gspi_xip » armgcc » debug

Mame

hello_world_gspi_xip.bin

Date modified
hello_world_gspi_xip.elf

Type
2018/1/18 16:05

BIN File
2018/1/18 16:05 ELF File
Figure 76. Binary built by armgcc
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87 SEGGER J-Flash Lite 6.22¢ b |5
File Help
Target
Device Interface Speed
LPC54018 SWD 1000
Data File .bin / Erase Start
hello_world_aspixipbin | [..] | 0x10000000 Erase Chip |

Program Device

Log

Erase Thread exited

Erase done

Ready

m

Figure 77. Program the binary to external flash

Make sure the ‘.bin/Erase Start’ address is 0x10000000 (the external flash base

address).

NOTE

4. After programming, press the reset button to run.

Figure 78. Text display of the hello_world_qgspi_xip demo
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6 Run a demo using MCUXpresso IDE

NOTE
Ensure that the MCUXpresso IDE toolchain is included when generating the
MCUXpresso SDK Package.

This section describes the steps required to configure MCUXpresso IDE to build, run, and debug example applications. The
hello_world demo application targeted for the LPCXpresso54018 hardware platform is used as an example, though these
steps can be applied to any example application in the MCUXpresso SDK.

6.1 Select the workspace location

Every time MCUXpresso IDE launches, it prompts the user to select a workspace location. MCUXpresso IDE is built on top
of Eclipse, which uses workspace to store information about its current configuration, and in some use cases, source files for
the projects in the workspace. The location of the workspace can be anywhere, but it is recommended that the workspace be
outside of the MCUXpresso SDK tree.

6.2 Build a non-XIP (plain load) example application

To build an example application, follow these steps.

1. Drag and drop the SDK zip file into the “Installed SDKs” view to install an SDK. In the window that appears, click the
“OK” button and wait until the import has finished.

(] Installed SDKs 52 [ Properties &) Console |*) Problems [] Memory 2 Instruction”

(7 Installed SDKs

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

Marme WYersion Location

Figure 79. Install an SDK
2. On the Quickstart Panel, click “Import SDK example(s)...”.
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(1) Quickstart P... 53 )= Global Varia.. (x)= Variables ®g Breakpoints = Qutline = B

»

. MCUXpresso IDE (Free Edition) -
|_IDE ]

- Start here

Mew project...

. Import SDK example(s)...

m

® Import project(s)

R AN Y

22 Quick Settings> =

5 W@
1

Figure 80. Import an SDK example
3. In the window that appears, expand the “LPC540xx folder and select “LLPC54018" . Then, select “Ipcxpresso54018”
and click the “Next” button.
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50 SDK Import Wizard o[5S

. Board and/or Device selection page —

Importing project(s) for device: LPC54018 using board:
(@ Importing proj g
LPCXpresso54018

13

* SDK MCUs Awvailable boards

MCUs from installed SDKs Please select an available board for your project.

NP LPL54018 Supported boards for device: LPC54018
a4 LPC540:
LPC54018

m

lpcxpresso54018 | |

@ < Back Next > Finish

Figure 81. Select LPCXpresso54018 board
4. Expand the “demo_apps” folder and select “hello_world”. Then, click the "Next” button.
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) sDK Import Wizard X

=[Ol
{1y The source from the 30K will be copied into the workspace, @
If you want to use linked files, please unzip the 'SDE_22_LPCipresso54018'
. Import projects

Project name prefix

Ipcxpresso54018_ = Project name suffie

Uze default location

Location: | ChUsers\B58254\Documents\MCUXpressolDE_10.1.0_568_pre2fiworkspacehlpoxpressosd (18 _ Brov
Project Type Project Options
i@ C Project C++ Project C Static Library C++ Static Library SDK Debug Console @ Semihost () Us

Copy sources

Import other files

Examples Ii\;'il| Z ¥ %| E
type to filter
Mame Version

= - .
| » [] 2 cmsis_driver_examples
=
4 [H = demo_apps

ello_world_gspi_plain_lead
ello_world_qspi_xip
owWer_manager_lpc

@ | <Back | Nea> ]ITI[W]

Figure 82. Select "hello_world"
5. Ensure the option “Redlib: Use floating point version of printf” is selected if the cases print floating point numbers on
the terminal (for demo applications such as adc_basic, adc_burst, adc_dma, and adc_interrupt). Otherwise, there is no
need to select it. Click the “Finish” button.
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%) SDK Import Wizard =

13

. Advanced Settings =

* (/C++ Library Settings

Set library type (and hosting variant) | pedlib (semihost-nf) v]

[] Redlib: Use floating point version of printf MewlibMano: Use floating point version of prir
[] Redlib: Use character rather than string based printf MewlibMano: Use floating point version of sca
Redirect SDK "PRIMNTF" to C library "printf" ["] Redirect printf/scanf to ITM

Include semihost HardFault handler [] Redirect printf/scanf to UART

= Hardware settings

Set Floating Point type ’FPN (Hard 4BT)

m

~ MCU C Compiler

Language standard ’GNU €99 (-std=gnug9)

* Memory Configuration

Memory details
Type Mame Alias Location Size Driver
Flash:  BOARD_FLASH  Flash 0x10000000 01000000  LPC540:¢_SPIFL_G...
RAM SRAMX RAM 00 0:30000
RAM SRAM 0123  RAM2 020000000 0x28000 Edit
RAM USB_RAM RAM3 0x40100000 0x2000
RAM BOARD SDRAM  RAM4 0xaD000000 0x1000000
1 | 1] k

@ Mea> || Finsh | [ Cancd

Figure 83. Select "User floating print version of printf"

6.3 Run a non-XIP (plain load) example application

For more information on debug probe support in the MCUXpresso IDE v10.1.1, visit community.nxp.com.
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To download and run the application, perform these steps:

1. Reference the table in Appendix B to determine the debug interface that comes loaded on your specific hardware
platform. For LPCXpresso boards, install the DFU jumper for the debug probe, then connect the debug probe USB
connector.

2. Open the terminal application on the PC, such as PuTTY or TeraTerm, and connect to the debug serial port number (to
determine the COM port number, see Appendix A). Configure the terminal with these settings:

a. 115200 or 9600 baud rate, depending on your board (reference BOARD_DEBUG_UART_BAUDRATE variable
in board.h file)

b. No parity

c. 8 data bits

d. 1 stop bit

" B Session | Basic options for your PuTTY session J
- Logaing Specify the destination you want to connect to

Data SB\_I’O
- Telnet Delete

#- SSH
Seitn Close window on et:
(JAways ([ Never @ Onlyon clean exit

[ Bou |[ b | Open ][ Concel |

Figure 84. Terminal (PuTTY) configurations
3. On the Quickstart Panel, click on "Debug 'Ipcxpresso54018_demo_apps_hello_world’ [Debug]”.
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) Qu... 9= Gl.. ix=Va. @g Br. EE Qu.. = O

L3

. MCUXpresso IDE (Free Edition) -
|_IDE |

w Start here

. Mew project...

. Import 50K example(s)...

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

% Build 'lpcxpresse54018_demeo_apps_hello_world'

m

5-" Clean 'lpcxpresso54018_demo_apps_hello_world'
‘#‘ Debug 'lpcxpresso54018_demo_apps_hello_world

T

T

B Edit 'lpoxpresso54018_demo_apps_hello_world' p

Figure 85. Debug "hello_world" case
4. The first time you debug a project, the Debug Emulator Selection Dialog is displayed, showing all supported probes
that are attached to your computer. Select the probe through which you want to debug and click the “OK” button. (For
any future debug sessions, the stored probe selection is automatically used, unless the probe cannot be found.)

Getting Started with MCUXpresso SDK for LPC540xx, Rev. 0, 01/2018

NXP Semiconductors

57



A ————
Run a demo using MCUXpresso IDE

. Probes discovered =
Connect to target: LPC54018
1 probe found. Select the probe to use:

Available attached probes

Mame Serial number/ID  Type Manu... IDE Debug Mode
.. LPC-LINKZ CMSIS-DAP V51 ASAUAQIQ LinkSern MXP Set Mon-Stop

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

SEGGER J-Link probes

Probe search options

Remember my selection (for this Launch configuration)

@ —— .

Figure 86. Attached Probes: debug emulator selection
5. The application is downloaded to the target and automatically runs to main():
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. workspace - Develop - Ipcxpresso24018_demo_apps_hello_world/source/hello_world.c - MCUXpresso IDE EI@
File Edit Source Refactor Mavigate Search Project Run  FreeRTOS  Window Help
In R |8~ R-Bin|bUuEN2ReSTb0ERRRIS LS
R A0 R RIK3. FAs B Mig v ooy Quick Access 1| [ | (K]
ByP.. 32 B P. WHR. 5. = B 4 Debug 2 iz = = @
= | B | . - = 4 . Ipcxpresso54018_demo_apps_hello_world LinkServer Debug [C/C++ (NXP Semicenductors) I\-:
a 25 Ipcxpresse54018_demo_apps_hello_world 4 ﬁ? Ipcxpressobd018_demo_apps_hello_world.axf [LPC54018 (cortex-md)] |
. ﬁb Binaries 4 B Thread #1 1 (Stopped) (Suspended : Breakpoint) :
. Iﬂ]-' Includes = main() at hello_world.c:58 0x55a
. C8 CMSIS < B armnnna-cahioadh 7171 '.vmr'J;p,nﬂ .
» 2 board
. (2 drivers Welcome [£] hello_world.c &3 = H
> 2 libs * [@brief Main function -
4 [ source ®f
s [g] helle_world.c 52- int main(void)
> | semihost_hardfault.c
» €3 startup char ch;
s (2 utilities /* Init board hardware. */
> [ Debug /* attach 12 MHz clock to FLEXCOMM@ (debug console) */
. = doc CLOCK_AttachClk(BOARD_DEBUG_UART_CLK_ATTACH);
. Ipcxpresso54018_demo_apps_hello_wor N
. Ipcxpresso54018_demo_apps_hello_wor BOARD_InitPins();
- —SRRETEE- BOARD_BootClockFROHFIEM( ) ;
BOARD_InitDebugConsole();
PRINTF("hello world.\r\n");
4 | m | } while (1)
: M=G W=V 9% B S0 = O ch = GETCHAR();
©Q e” o= PUTCHAR(ch) ; -
4 | 1 | r
. MCUXpresso IDE (Free Editi Ins. Pro.. B Con.. i3 Pro... Me.. @@ Ins.. [F]SW.. =D Po.. = B
| E®E B~
~ Start here Ipcxpressod4018_demo_apps_hello_world LinkServer Debug [C/C++ (MNXP Semiconductors) MCU Applic:
. New project... =| [MCUXpressc Semihosting Telnet consecle for '"lpcxpressoS4@818_demo_apps_hello_ -
. Import 5DK example(s)...
® Import project(s) from file system...
% Build 'lpcxpresso54018_demao_apps_hellc
& Clean 'lpexpresso54018_demo_apps_hell
‘rf‘ Debug 'lpcpressodd018_demo_apps_hel
‘rf‘ Terminate, Build and Debug 'lpcxpressos « -
1 | m | b 4 mn b
W) NXP LPC54018* (Ipcxpresso...ello world)

Figure 87. Stop at main() when running debugging

NOTE
The application is only downloaded into the SRAM when debugging. If you need
to program the image to external flash, see Section 6.4, "How to program the non-
XIP (plain load) example bin file to external flash".

6. Start the application by clicking the "Resume" button.
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Project gkiee Window
x| m o

Figure 88. Resume button

The hello_world application is now running and a banner is displayed on the console.

Installed SDEs Properties [ Console 53 Problems Memory €& Instruction Trace g SWO Trace Config BD Pc

Ipcxpresso54018_demo_apps_hello_world JLink Debug [GDE Segger Interface Debugging] Ipcxpresso54018_demo_apps_hello_world.axf
Executed SetRestartOnClose=1

[MCUXpresso Semihosting Telnet console for 'lpcxpressoS4818 demc_apps_helle world JLink Debug' startec

SEGGER J-Link GDB Server VW6.22c - Terminal output channel
hello world.

Figure 89. Text display of the hello_world demo

6.4 How to program the non-XIP (plain load) example bin file to
external flash

To build an example application, follow these steps.

1. Create a bin file for non-XIP (plain load) demo from *.axf file.
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4 = Debug
> = board
> = CMSIS
» (= drivers
» (= source
» (= startup
s = utilities

Run a demo using MCUXpresso IDE
|

> [ %F Ipcxpresso54018_demo_apps_hello_world
Ipcxpresso54018_demo_apps_hello_world
|pcxpresso54018_demo_apps_hello_world
Ipcxpresso54018_demo_apps_hello_world
Ipcxpresso54018_demo_apps_hello_world
L@ makefile
L& objects.mk
L& sources.mk

> (= doc

1y Quickstart Panel ®- Global Variables = Variables

g MCUXpresso IDE (Free Edition)

~ Start here

& new project..

] Import SDK example(s)...

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

4 Build 'Ipcxpressa54018_demo_apps_hello_world’
& Clean 'lpcxpresso54018_demo_apps_hello_world
¥ Debug 'Ipcxpresso54018_demo_apps_hello_worl

e

[a3

® Edit 'Ipcxpresso54018_demo_apps_hello_world' g

P .

TE

New

Open
Open With

Copy
Paste

Delete
Move...
Rename...

Import...
Export...

Refresh

Run As
Debug As
Profile As
Validate

Launch Configurations
Smart update

Utilities

L '
SDKs Properties & Conscle 22 [ Memc

onsole [Ipcxpresso54018_demo_apps_hello_wc

reabi-gcc -nostdlib -L"D:\589\1pcxr

rgion Used Size Region Si:z
RD_FLASH: @ GB 16 F
Create hex

Create binary

Binary Utilities

¥ fMncxnressn54018 demo anns hello world/Mebua/|

|l ERR2RSLIAFTE-O-R~[C]® & v

Tools

Run C/C++ Code Analysis

Team

Compare With
Replace With

Pronerties

Figure 90. Create a bin file
2. Click the “LinkServer GUI Flash Programmer” button.

Create S-Record
©  LinkServer GUI Flash programmer
Disassemble
ELF Information
Size
Strip debug symbols

Process symdefs file

Build Finished (took 6s.556ms)

I

Figure 91. Click “LinkServer GUI Flash Programmer” button

3. Select LPC-LINK2 CMSIS-DAP.
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? B Probes discovered | =1 R |

Connect to target: LPC54018

1 probe found. Select the probe to use:

Available attached probes

MName Serial number/1D Tvpe Manufact..
B LPC-LINK2 CMSIS-DAP V5.182 ASAUAQIQ LinkServer  WNXP Semicc

Supported Probes (tick/untick to enable/disable)
MCUXpresso IDE LinkServer (inc. CMSIS-DAP) probes

Probe search options

@ OK ] | Cancel

Figure 92. Select LPC-LINK2 CMSIS-DAP

4. Select the flash driver, bin file, and external flash program address, then click the "OK" button to program the bin file
to external flash.
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- LinkServer GUI Flash programmer ‘ P ‘
Program Flash using LPC-LINK2 CMSIS-DAP V5.182 %
@ Image file " not found
Options

Display progress log |1 Reopen on completion
["] Repeat on completion [] Run flash command and copy to clipboard

["] Just copy flash command to clipboard [ | Confirm command before executing

Connection Options

[ Use JTAG interface

Additional options

LinkServer connect script -

Flash Driver

Flash driver LPC540xx_SPIFI_GENERIC.cfx | hd

Program flash memory Erase flash memory

SEECTﬁlfi D:\589\Ipcxpresso54018_dema_apps_hello_world\Debug\Ipcxpresso54018_demo_apps_hello_world.bin | -

Base address | 0x10000000

[] Reset target on completion

Options
(7) Mass erase before program (@) Erase only required sectors before program
() Verify only () Check file areas blank

[ oK I l Cancel ]

Figure 93. Select the flash driver, bin file, and external flash program address
5. After programming, press the reset button on the board to run the example.

) MCUxpresso IDE [=]=] = ]

Program Flash
crt_emu_cm_redlink --flash-load "D:/589/Ipcxpresso54018_demo_apps_hello_world/Debug/Ipcxpresso54018_demo_apps_hello_world.bin” -g --debug 2 --vendor NXP -p LPC54018 --load-base=0x10000000 -ProbeHandle=1 - m
Corelndex=0 --flash-driver LPC540xx_SPIFI_GENERIC.cfx -x D:/589/Ipcxpresso54018_demo_apps_hello_world/Debug --flash-dir C:/Users/b53060/mcuxpresso/01/ mcuxpressoide_packages_support/LPC54018_support/Flash

Pc: (70} License Check Complete =
Nt: Loading ‘Ipcxpresso54018_demo_apps_hello_world.bin’ Binary 0x10000000 len 0x3618

Nc: Opening flash driver LPC540xx_SPIFLGENERIC.cfx (already resident)

Nc: Sending VECTRESET to run flash driver

Nt: Writing 13848 bytes to address 0x10000000 in Flash

Pb: 1 of 1 ( 0) Writing pages 0-0 at 0x10000000 with 13848 bytes

Ps: ( 0) at 10000000: 0 bytes - 0/13848

Ps: (100) at 10000000: 16384 bytes - 16384/13848

Nt: Erased/Wrote page 0-0 with 13848 bytes in 237msec

Nc: Closing flash driver LPC540xx_SPIFI_GENERIC.cfx

Pb: (100) Finished writing Flash successfully. ‘_‘

Nt: Flash Write Done
Nt: Loaded 0x3618 bytes in 647ms (about 21kB/s)

Figure 94. GUI Flash Program result

6.5 Build an XIP example application

To build an example application, follow these steps.

1. Drag and drop the SDK zip file into the "Installed SDKs" view to install an SDK. In the window that appears, click the
"OK" button and wait until the import has finished.
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() Installed SDKs 52 [] Properties [ Conscle [® Problems [] Memery €% Instruction”

[P Installed SDKs

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

Mame Wersion Location

Figure 95. Install an SDK
2. On the Quickstart Panel, click "Import SDK example(s)...".

() Quickstart P... 22 (®)= Global Varia... ()= Variables ®g Breakpoints : Qutline = B

L3

. MCUXpresso IDE (Free Edition) -
|_IoE |

w Start here

Mew project...

. Import SDK example(s)..

m

® Import project(s)

@ NP

22 Quick Settings»=

e W@
1

Figure 96. Import an SDK example
3. In the window that appears, expand the “LPC540xx folder and select “LPC54018". Then, select “Ipcxpresso54018” and
click the “Next” button.
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50 SDK Import Wizard o[5S

. Board and/or Device selection page —

Importing project(s) for device: LPC54018 using board:
(@ Importing proj g
LPCXpresso54018

13

* SDK MCUs Awvailable boards

MCUs from installed SDKs Please select an available board for your project.

NP LPL54018 Supported boards for device: LPC54018
a4 LPC540:
LPC54018

m

lpcxpresso54018 | |

@ < Back Next > Finish

Figure 97. Select LPCXpresso54018 board
4. Expand the “demo_apps” folder and select “hello_world_gspi_xip”. Then, click the "Next” button.
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(34 sDK Import Wizard = (2]

{1y The source from the SDK will be copied into the workspace. @
If you want to use linked files, please unzip the 'SDK_2.x_LPCXpressa54018' SDK.

. Import projects —

Project name prefix

»

Ipcxpresso54018_ g Project name suffix =3

Use default location

Location: | ChUsersiB58254\Documents\MCUXpressolDE_10.1.0_568_prc2f\workspacelpoxpresso54018_ Browse...
Project Type Project Options
@ C Project C++ Project C Static Library C++ Static Library SDK Debug Console @ Semihost () UART

Copy sources
[¥]Import other files

m

Examples E\;ﬂ|U_E|&|E|

type to filter

MName Version -
s cmsis_driver_examples
F demo_apps
hwip
mbedtls
wifi_gca

""VVED

OO0 OE|E 0 G @ @ G ooo oo

(g " T oOO oOO D00 OO0

wolfssl

hello_warld
hello_world_gspi_plain_load

hello_world_qspi_xip]

m

power_manager_lpc_xip
shell
touch_cursor -

@ | <Back | Net> |[ Finsh |[ Cancel

Figure 98. Select "hello_world_qgspi_xip"
5. Ensure the option “Redlib: Use floating point version of printf” is selected if the cases print floating point numbers on
the terminal (for demo applications such as adc_basic, adc_burst, adc_dma, and adc_interrupt). Otherwise, there is no
need to select it. Click the “Finish” button.
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[ SDK Import Wizard

. Advanced Settings

w (CfC++ Library Settings

« Hardware settings

=[O ]

A4
4\

Set library type (and hosting variant) | pedlib {sernihost-nf)

7]

[ Redlib: Use floating point version of printf
[] Redlib: Use character rather than string based printf

Redirect SDK "PRINTF" to C library "printf"
[¥]Include semihost HardFault handler

MNewlibMano: Use floating point version of printf

MewlibMNano: Use floating point version of scanf

[7] Redirect printf/scanf to ITM
[] Redirect printf/scanf to UART

<

Set Floating Point type ’pr‘ {HardABT)

* MCU C Compiler

Language standard ’GNU 99 (-std=gnu9g)

* Memory Configuration

Memary details

Type Mame Alias Location Size Driver
Flash BOARD_FLASH Flash (10000000 01000000 LP 54000 _SPIFT_GEME...
RAM SRAMX RAM 0 030000
RAM SRAM_ O 1 23 RAM2Z (0520000000 028000
RAM USE_RAaM RAMS3 (40100000 0:2000
RAM BOARD_SDRAM RAN4 (020000000 0:2000000

1?'\

) |

Cancel

Figure 99. User floating print version of printf

6.6 Run an XIP example application

1. Click the "Debug" button on the tool bar to run the XIP example.
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MCUXpresso Config Tools

P AFEO- e oyARE I vy oD

3% Debug =2

4 Bl Ipcxpresso54018_demao_apps_hello_world_gspi_xip JLink Debug [GDB Segger Interface Debugging]
4 i Ipcxpresso54018_demo_apps_hello_world_gspi_xip.axf
4 o Thread #1 57005 (Suspended : Breakpoint)
= main() at hello_world.c:62 0x10000bea
s arm-none-eabi-gdb (7.12.1.20170417)

@ Welcome [€] fsl_usart.c hello_world.c 2

52  RERRRRRRREERRRRRORRERR RO OO R R R R R R R R R R KRR R KRR KRR
53= /*]

54 * @brief Main function

55 *f

nt main(void)

P -

-

char ch;

/* Init board hardware. */
/* attach 12 MHz clock to FLEXCOMM@ (debug console) */
CLOCK_AttachClk(BOARD_DEBUG_UART_CLK_ATTACH);

BOARD_BootClockFROHF96M() ;
BOARD InitDebugConsole();

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

while (1)

L8]
7
8
9
%
1
2
3
4 BOARD InitPins();
5
5
7
8
9
%
1

Figure 100. Run an XIP example

7 MCUXpresso Config Tools

MCUXpresso Config Tools can help configure the processor and generate initialization code for the on chip peripherals. The
tools are able to modify any existing example project, or create a new configuration for the selected board or processor. The
generated code is designed to be used with MCUXpresso SDK version 2.x.

Pins tool for configuration of pin routing and pin electrical properties.

()
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Clock tool for system clock configuration.




MCUXpresso IDE New Project Wizard

@

Project Cloner allows creation of the standalone projects from SDK examples.
MCUXpresso Config Tools can be accessed in the following products:

* Integrated in the MCUXpresso IDE. See new perspectives allowing to configure peripherals directly in the IDE.

« Standalone version available for download from www.nxp.com. Recommended for customers using IAR Embedded
Workbench, Keil MDK uVision, or Arm GCC.

¢ Online version available on mcuxpresso.nxp.com. Recommended to do a quick evaluation of the processor or use the
tool without installation.

Each version of the product contains a specific “Quick Start Guide” document that can help start your work.

8 MCUXpresso IDE New Project Wizard

MCUXpresso IDE features a new project wizard. The wizard provides functionality for the user to create new projects from
the installed SDKs (and from pre-installed part support), offers the flexibility to select/change many builds, includes a library,
and provides source code options. The source code is organized as software components, categorized as driver, utilities, and
middleware.

To use the wizard, start the MCUXpresso IDE. This is located in the QuickStart Panel at the bottom left of the MCUXpresso
IDE window. Select the “New project” option, shown in the below figure.

) Quickstart Panel Slobal Variables Jariables
g MCUXpresso IDE (Free Edition) i

~ Start here

B New project...
I Import 5SDK example(s)...

111

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

& Quick Settings> >

Figure 101. MCUXpresso IDE Quickstart Panel

For more details of the usage of new project wizard, see the “MCUXpresso_IDE_User_Guide.pdf” in the MCUXpresso IDE
installation folder.
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9 Appendix A - How to determine COM port

This section describes the steps necessary to determine the debug COM port number of your NXP hardware development
platform.

1. To determine the COM port, open the Windows operating system Device Manager. This can be achieved by going to
the Windows operating system Start menu and typing “Device Manager” in the search bar, as shown below:
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Control Panel (3)

|é Device Manager

@‘u’iew devices podomrint
Device Manager

a8 Update devid| yiew and update your hardware's settings and driver s
Pictures (9)

|| Companies.inc

|| hut.inc

|| PTPStillIrnageTables.inc
| VIDs_PIDs. TXT

|| SCSL_CDB_RevCpyRshs.inc
|| SCSL_CDB_SPC.inc

|| hei_command_table.inc
|| RNDIS_OIDuinc

|| CDCRequests.inc

Files (1)

= dialog_settings.xml

p See more results

| Device Manager b4 | | Shut down |

Figure 102. Device manager
2. In the Device Manager, expand the “Ports (COM & LPT)” section to view the available ports. Depending on the NXP
board you’re using, the COM port can be named differently:
a. LPC-Link2
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A -

Y2 Ports (COM & LPT)

i) ?" mbed Serial Port (COM41)

Figure 103. LPC-Link2

10 Appendix B - Default debug interfaces

The MCUXpresso SDK supports various hardware platforms that come loaded with a variety of factory programmed debug
interface configurations. The following table lists the hardware platforms supported by the MCUXpresso SDK, their default
debug interface, and any version information that helps differentiate a specific interface configuration.

All recent and future NXP hardware platforms support the configurable OpenSDA standard.

NOTE

The 'OpenSDA details' row of the following table is not applicable to LPC.

Table 1. Hardware platforms supported by SDK

Hardware platform

Default interface

OpenSDA details

FRDM-K22F CMSIS-DAP/mbed/DAPLink OpenSDA v2.1
FRDM-K28F DAPLink OpenSDA v2.1
FRDM-K32W042 CMSIS-DAP N/A
FRDM-K64F CMSIS-DAP/mbed/DAPLink OpenSDA v2.0
FRDM-K66F J-Link OpenSDA OpenSDA v2.1
FRDM-K82F CMSIS-DAP OpenSDA v2.1
FRDM-KE15Z DAPLink OpenSDA v2.1
FRDM-KL02Z P&E Micro OpenSDA OpenSDA v1.0
FRDM-KL03Z P&E Micro OpenSDA OpenSDA v1.0
FRDM-KL25Z P&E Micro OpenSDA OpenSDA v1.0
FRDM-KL26Z P&E Micro OpenSDA OpenSDA v1.0
FRDM-KL27Z P&E Micro OpenSDA OpenSDA v1.0
FRDM-KL28Z P&E Micro OpenSDA OpenSDA v2.1
FRDM-KL43Z P&E Micro OpenSDA OpenSDA v1.0
FRDM-KL46Z P&E Micro OpenSDA OpenSDA v1.0
FRDM-KL81Z CMSIS-DAP OpenSDA v2.0
FRDM-KL82Z CMSIS-DAP OpenSDA v2.0
FRDM-KV10Z CMSIS-DAP OpenSDA v2.1
FRDM-KV11Z P&E Micro OpenSDA OpenSDA v1.0
FRDM-KV31F P&E Micro OpenSDA OpenSDA v1.0
FRDM-KW24 CMSIS-DAP/mbed/DAPLink OpenSDA v2.1
FRDM-KW36 DAPLink OpenSDA v2.2
FRDM-KW41Z CMSIS-DAP/DAPLink OpenSDA v2.1 or greater
Hexiwear CMSIS-DAP/mbed/DAPLink OpenSDA v2.0
MAPS-KS22 J-Link OpenSDA OpenSDA v2.0

Table continues on the next page...
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Table 1. Hardware platforms supported by SDK (continued)

TWR-K21D50M

P&E Micro OSJTAG

N/AOpenSDA v2.0

TWR-K21F120M

P&E Micro OSJTAG

N/A

TWR-K22F120M

P&E Micro OpenSDA

OpenSDA v1.0

TWR-K24F120M

CMSIS-DAP/mbed

OpenSDA v2.1

TWR-K60D100M

P&E Micro OSJTAG

N/A

TWR-K64D120M

P&E Micro OpenSDA

OpenSDA v1.0

TWR-K65D180M

P&E Micro OpenSDA

OpenSDA v1.0

TWR-K65D180M

P&E Micro OpenSDA

OpenSDA v1.0

TWR-KV10Z32

P&E Micro OpenSDA

OpenSDA v1.0

TWR-K80F150M CMSIS-DAP OpenSDA v2.1
TWR-K81F150M CMSIS-DAP OpenSDA v2.1
TWR-KE18F DAPLink OpenSDA v2.1

TWR-KL28Z72M

P&E Micro OpenSDA

OpenSDA v2.1

TWR-KL43Z48M

P&E Micro OpenSDA

OpenSDA v1.0

TWR-KL81Z72M

CMSIS-DAP

OpenSDA v2.0

TWR-KL82Z72M

CMSIS-DAP

OpenSDA v2.0

TWR-KM34Z75M

P&E Micro OpenSDA

OpenSDA v1.0

TWR-KV10Z32

P&E Micro OpenSDA

OpenSDA v1.0

TWR-KV11Z75M

P&E Micro OpenSDA

OpenSDA v1.0

TWR-KV31F120M

P&E Micro OpenSDA

OpenSDA v1.0

TWR-KV46F150M

P&E Micro OpenSDA

OpenSDA v1.0

TWR-KV58F220M

CMSIS-DAP

OpenSDA v2.1

TWR-KW24D512

P&E Micro OpenSDA

OpenSDA v1.0

USB-KW24D512

N/A External probe

N/A

USB-KW41Z CMSIS-DAP\DAPLink OpenSDA v2.1 or greater
USB-KW41Z CMSIS-DAP\DAPLink OpenSDA v2.1 or greater
USB-KW41Z CMSIS-DAP\DAPLIink OpenSDA v2.1 or greater
LPC54018 loT Module CMSIS-DAP N/A

LPCXpresso54018 N/A N/A

LPCXpresso54102 CMSIS-DAP N/A

LPCXpresso54114 CMSIS-DAP N/A

LPCXpresso51U68 CMSIS-DAP N/A

LPCXpresso54608 CMSIS-DAP N/A

LPCXpresso54618 CMSIS-DAP N/A

LPCXpresso54628 CMSIS-DAP N/A

HVP-KE18F DAPLink OpenSDA v2.2
HVP-KV46F150M P&E Micro OpenSDA OpenSDA v1
HVP-KV11Z75M CMSIS-DAP OpenSDA v2.1
HVP-KV58F CMSIS-DAP OpenSDA v2.1

HVP-KV31F120M

P&E Micro OpenSDA

OpenSDA vi
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11 Appendix C - Updating debugger firmware

11.1 Updating LPCXpresso board firmware

The LPCXpresso hardware platform comes with a CMSIS-DAP-compatible debug interface (known as Link2). This
firmware in this debug interface may be updated using the host computer utility called LPCScrypt. This typically used when
switching between the default debugger protocol (CMSIS-DAP) to SEGGER J-Link, or for updating this firmware with new
releases of these. This section contains the steps to re-program the debug probe firmware.

NOTE
If MCUXpresso IDE is used and the jumper making DFUlink is installed on the board
(JP5 on some boards, but consult the board user manual or schematic for specific jumper
number), Link2 debug probe boots to DFU mode, and MCUXpresso IDE automatically
downloads the CMSIS-DAP firmware to the probe before flash memory programming
(after clicking the "Debug" button). Using DFU mode ensures most up-to-date/
compatible firmware is used with MCUXpresso IDE.

NXP provides the LPCScrypt utility, which is the recommended tool for programming the latest versions of CMSIS-DAP
and J-Link firmware onto LPC-Link2 or LPCXpresso boards. The utility can be downloaded from www.nxp.com/Ipcutilities.

These steps show how to update the debugger firmware on your board for Windows operating system. For Linux OS, follow
the instructions described in LPCScrypt user guide (www.nxp.com/lpcutilities, select LPCScrypt, then select documentation
tab).

Install the LPCScript utility.
Unplug the board's USB cable.
Make the DFU link (install the jumper labelled DFUlink).
Connect the probe to the host via USB (use Link USB connector).
Open a command shell and call the appropriate script located in the LPCScrypt installation directory (<LPCScrypt
install dir>).
a. To program CMSIS-DAP debug firmware: <LPCScrypt install dirs/scripts/program CMSIS
b. To program J-Link debug firmware: <LPCScrypt install dirs/scripts/program JLINK
6. Remove DFU link (remove the jumper installed in step 3).
7. Re-power the board by removing the USB cable and plugging it again.
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