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SDK for LPCXpresso55S16

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 LPCXpresso55516 (document
MCUXSDKLPC551XRN).

For more details about MCUXpresso SDK, refer to
MCUXpresso-SDK: Software Development Kit for
MCUXpresso.
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Figure 1. MCUXpresso SDK layers

2 MCUXpresso SDK board support package folders

MCUXpresso SDK board support package 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 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 it contain.
These include (but are not limited to):

* cmsis_driver examples: Simple applications intended to show how to use CMSIS drivers.

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

e driver examples: Simple applications that show 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 peripherals are
used (for example, SPI conversion using DMA).

* emwin_ examples: Applications that use the emWin GUI widgets.

* rtos_examples: Basic FreeRTOS™ OS examples that show the use of various RTOS objects (semaphores, queues,
and so on) and interfaces 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 MCUXpresso
SDK API Reference Manual (document ID: MCUXSDKAPIRM).

Each <board name> folder in the boards directory contains a comprehensive set of examples that are relevant to that
specific piece of hardware. Although we use the hello world example (part of the demo_apps folder), the same general
rules apply to any type of example in the <board names folder.
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MCUXpresso SDK board support package folders

In the hello world application folder you see the following contents:

armgcc
iar Toolchain folders: project and linkerfiles
mdk
.| boardc »
Board macro definitions (LEDs, buttons, eic)
L board.h

.| clock_config.c

]—— Application-specific clock configuration

clock_config.h

L demo_name.bin —» Pre-compiled application
.| demo_name.c =—» Applicationmain source file

| demo_name.xml ==» project definition file for MCUXpresso IDE and PG

LI pin_mux.c o o
:};- Application-specific pin mux

readme.btt  ——p Descriptionand instructions for running

L | pin_mux.h

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 IDEs, a variety of source files are 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 MCUZXpresso 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 files

* devices/<device name>/cmsis_drivers: All the CMSIS drivers for your specific MCU

* devices/<device names>/drivers: All of the peripheral drivers for your specific MCU

* devices/<device name>/<tool names: Toolchain-specific startup code, including vector table definitions

* 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 rtos folder. The
core files of each of these are shared, so modifying one could have potential impacts on other projects that depend on that
file.
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Run a demo using MCUXpresso IDE

3 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 v11.1.0 to build, run, and debug example
applications. The hello world demo application targeted for the LPCXpresso55S16 hardware platform is used as an
example, though these steps can be applied to any example application in the MCUXpresso SDK.

3.1 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 are in the workspace. The location of the workspace can be anywhere, but it is recommended that the workspace
be located outside of the MCUXpresso SDK tree.

3.2 Build an example application

To build an example application, follow these steps.
1. Drag and drop the SDK zip file into the Installed SDKSs view to install an SDK. In the window that appears, click OK
and wait until the import has finished.
[ Installed 5DKs 52 | [T Properties [E) Console [* Problems [] Memory % Instruction’

[{ Installed SDKs

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

Mame Wersion Location

Figure 3. Install an SDK
2. On the Quickstart Panel, click Import SDK example(s)....

U Quickstart Panel #=Global Variables = Variables ® Breakpoints E= Outline

§A MCUXpresso IDE - Quickstart Panel
=) No project selected

~ Create or import a project

BE-d-H-~

- Miscellaneous

& Quick Settings>>

% Build all projects |

Figure 4. Import an SDK example
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Run a demo using MCUXpresso IDE
3. In the window that appears, expand the LPC55xx folder and select LPC55S16. Then, select IpexpressoS5s16 and click

Next.
. SDK Import Wizard O X
® Importing project(s) for device: LPC55516 using board: LPCXpresso55516
. Board and/or Device selection page
- SDK MCUs Available boards B 1| &
MCUs from installed SDKs.  Please select an available board for your project.
Please visit Supported boards for device: LPC55516 ‘
mcuxpresso.nxp.com to 1 .
obtain additional SDKs.
NXP LPC55516
v LPC55xx
LPC55516
Ipcxpresso55516 Ipcxpresso55s16 agm01 Ipcxpresso55s16 om13790host
< >
Selected Device: LPC55516 using board: LPCXpresso55516 SDKs for selected MCU
Target Core:  cm33 Name SDK Ve.. Manife.. Location
Description:  The LPC55x¢ are ARM Cortex-M33 based #SDK 2x board LPt 260 350 B <Commons>\board_LP(
microcontrollers for embedded applications.
@ < Back Finish Cancel

Figure 5. Select LPCXpresso55S16 board
4. Expand the demo_apps folder and select hello world. Then, select UART as SDK Debug Console and click Next.

Getting Started with MCUXpresso SDK for LPCXpresso55S16, Rev. 0, 02/2020
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Run a demo using MCUXpresso IDE

B oK impo

& The source from the SDK will be copied into the workspace.

If you want to use linked files, please unzip the 'SDK_2.x_board_LPCXpresso55516' SDK.
. Import projects
Project name prefix: Ipcxpresso55516

Use default location

 Project name suffix: Z

Location: | C:\Users\nxf55082\Documents\MCUXpressolDE_11.1.0_3169_prc3\workspace\lpcxpresso55s16 Browse...

Project Type Project Options

®CProject | C++ Project | C Static Library (| C++ Static Library ISDK Debug Console () Semihost (® UART _ Example default I
Copy sources
Import other files

Examples i B % EE
‘type to filter ‘
Name Description Version 2

> [] £ FreeMASTER examples
[] € cmsis_driver_examples
v [m] £ demo_apps
The Hello World demo application provides a sanity check ...
] = hello_world_swo The Hello World SWO demo prints the "SWO: Hello World...
[] = hello_world_virtual_com The Hello World demo application provides a sanity check ...
[ = led_blinky The LED Blinky demo application provides a sanity check f...
O ower_manager_lpc The power_manager_|pc application shows the usage of n...
[] = shell The Shell Demo application demonstrates to control Leds ...
[] = utick wakeup The purpose of this demo is to show wakeup from deep sl...
[] £ driver_examples v

Figure 6. Select he11o worid
5. Ensure the option Redlib: Use floating point version of printf is selected if the cases' print floating point numbers are

on the terminal for demo applications such as adc_basic, adc_burst, adc_dma, and adc_interrupt. Otherwise, it
is not necessary to select this option. Then, click the Finish button.
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.Ef-ﬁ mport Wizard O
R -
Via N
. Advanced Settings .
v C/C++ Library Settings
Set library type (and hosting variant) Redlib (nohost-nf) v
Redlib: Use floating point version of printf I NewlibNano: Use floating point version of printf
[JRedlib: Use character rather than string based printf NewlibNano: Use floating point version of scanf
[“JRedirect SDK "PRINTF" to C library “printf" Redirect printf/scanf to ITM
Include semihost HardFault handler Redirect printf/scanf to UART

~ Hardware settings
Set Floating Point type | Fpy5-SP-D16 (Hard ABI) v

~ MCU C Compiler

Language standard GNU €99 (-std=gnu99) ~
TrustZone Project Type None ~
~ MCU Linker

TrustZone Project Type
[JLink application to RAM

None b
~ Memory Configuration
Memory details
Default LinkServer Flash Driver Browse... v
@ < Back Next > Cancel

Figure 7. Select vser floating print version of printf

3.3 Run an example application

For more information on debug probe support in the MCUXpresso IDE v11.1.0, see community.nxp.com.
To download and run the application, perform the following steps:

1. See the table in Default debug interfaces 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.

* For boards with a P&E Micro interface, see www.pemicro.com/support/downloads_find.cfm to download and
install the P&E Micro Hardware Interface Drivers package.

2. Connect the development platform to your PC via a USB cable.

3. 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 How to determine COM port). 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

Getting Started with MCUXpresso SDK for LPCXpresso55S16, Rev. 0, 02/2020
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Run a demo using MCUXpresso IDE

= Session | BaﬁﬁouhnsfumPquYm

Load, save or delete a stored session

Translalion Saved Sessions
Selection Debug

- Logging Specify the destination you want to connect to

= Connection Dehua

Figure 8. Terminal (PuTTY) configurations

4. On the Quickstart Panel, click on Debug 1pcxpresso55s16 hello world [Debug] to launch the debug session.
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- g |
g
9 #include "fsl_device_registers.h"
10 #include "fsl_debug_console.h™
11 #include "board.h"

O Quickstart Panel # ®=Variables ® Breakpoints

5 MCUXpresso IDE - Quickstart Panel

*~ Project: Ipcxpresso55s16_hello_world [Debug] 12
~ Create or import a project <
® oy project... @ Installed SD... 8 [ Properties [ Problems & Consols
= Import SDK example(s)...
¥ Import project(s) from file system... @ Installed SDKs
~ Build your project To install an SDK, simply drag and drop an SDK (zip file/f
A Build Installed SDKs ™. Available Boards} Awvailable Devices}
@ ¢ Clean Name SDK Version

. #SDK_2.x_board_LPCXpresso5551 2.6.0
~ Debug your project

% Debug ® Debug using LinkServer probes (CTRL+SHIFT+ALT+L)
5 Attach to a running target using LinkServer (CTRL+ALT +L)

- Program flash action using LinkServer
* Miscellaneous

Erase flash action using LinkServer

® Edit project settings
® MCUXpresso Config Tools>>

& Quick Settings>>
o

&
@ Byild all projects [Debug]

£
& || writable | Smart Insert 18:1

Figure 9. Debug he11o_woria case
5. 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 OK. (For any future
debug sessions, the stored probe selection is automatically used, unless the probe cannot be found.)

Getting Started with MCUXpresso SDK for LPCXpresso55S16, Rev. 0, 02/2020
NXP Semiconductors 9




Run a demo using MCUXpresso IDE

. Probes discovered O X

Connect to target: LPC55516

1 probe found. Select the probe to use:

Available attached probes

Name Serial number/ID Type Manufa... IDE Debug Mode
I LPC-LINK2 CMSIS-DAP V5.182  BRAUBQER LinkSer.. NXP Se.. Non-Stop I

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

Search again

Remember my selection (for this Launch configuration)

@ | oK |

Cancel

Figure 10. Attached Probes: debug emulator selection

6. The application is downloaded to the target and automatically runs to main ().
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. workspace - Ipcxpresso55s16_hello_world/source/hello_world.c - MCUXpresso IDE
File Edit Source Refactor Navigate Search Project ConfigTools Run Analysis FreeRTOS Window Help
O~ [B>Q{v@idv B prlENaeS i biEaaris e BA LIRS vyO v Ry ®Ivi ARE I >H vy
& Project E... | % Peripher... iiiRegisters #Faults ~ ~ 4 Debug ¥ PveEe
Sl e% @ ~ v i Ipexpresso55s16_hello_world.axf [LPC55516 (cortex-m33)] A
v 5 Ipcxpresso55s16_hello_world <Debug> A ~ 4 Thread #1 1 (Suspended : Breakpoint)
© Project Settings = main() at hello_world.c:36 0x44a v
# Binaries =
& Includes 19 hello_world.c & =l
25 * Code
Bboard 26 35K SR K Sk oK R OR K K S K R K K S K KK K K K K SRR KK K S R O K K S K OIS K K S ORI KK R S K OISk Sk K S K ORI Sk K K S K O K K K R R K K R
@ component 270 /¥
2 device 28 * @brief Main function
= drivers 29 */
= libs 3e=int main(void)
31 {
v & source 32 char ch;
[® hello_world.c 33
14 semihost_hardfault.c 34 /* Init board hardware. */
@ src 35 /* attach main clock divide to FLEXCOMM@ (debug console) */
@ startup v 236 CLOCK_AttachClk(BOARD_DEBUG_UART_CLK_ATTACH);
37
< > - -
38 BOARD_InitPins();
O Quickstart Panel 2 - Variables ®e Breakpoints -8 .39 BOARD_BootClockPLL1@8M( ) ;
PR R ) i 2y 2 N X BOARD_InitDebugConsole();
o c 41
ol e e 3 42 PRINTF("hello world.\r\n"); v
@ A Build < >
& =
Clean nstalled SDKs E Properties [ Problems & Console % & Terminal & Image Info & Debugger Console =
~ Debug your project BE-E@~-H-~ AEFEE My
% Ipcxpresso55s16_hello_world LinkServer Debug [C/C++ (NXP Semiconductors) MCU Application] Ipcxpresso55s16_he
Debug [MCUXpresso Semihosting Telnet console for 'lpcxpresso55s16_hello_world LinkServe
# Terminate, Build and Debug
~ Miscellaneous
® £dit project settings
® MCLIXnresen Confin Tonle> > N
< > < >
& Ipoxpresso55s16_hello_world oI

Figure 11. Stop at nain() When running debugging
7. Start the application by clicking Resume.

Project gkiee Window
R IS
Figure 12. Resume button

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

Getting Started with MCUXpresso SDK for LPCXpresso55S16, Rev. 0, 02/2020
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Run a demo using MCUXpresso IDE

Figure 13. Text display of the hello_world demo

3.4 Build a TrustZone example application

This section describes the steps required to configure MCUXpresso IDE v11.1.0 to build, run, and debug TrustZone example
applications. The trustzone version of the hello world example application targeted for the LPCXpresso55S16 hardware
platform is used as an example, though these steps can be applied to any TrustZone example application in the MCUXpresso
SDK.

1. TrustZone examples are imported into the workspace in a similar way as single core applications. When the SDK zip
package for LPCXpresso55S16 is installed and available in the Installed SDKs view, click Import SDK example(s)...
on the Quickstart Panel. In the window that appears, expand the LPC55xx folder and select LPCXpresso55S16. Then,
select LPCXpresso55S16 and click Next.

Getting Started with MCUXpresso SDK for LPCXpresso55S16, Rev. 0, 02/2020
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Run a demo using MCUXpresso IDE
@ 50K Import Wizard 0 X
@© Importing project(s) for device: LPC55516 using board: LPCXpresso55516

. Board and/or Device selection page

~ SDK MCUs Available boards B3| &
MCUs from installed SDKs. Please select an available board for your project.
Please visit @pported boards for device: LPC55516

MCuxpresso.nxp.com to
obtain additional SDKs. o ™
NXP LPC55516
v LPC55xx
LPC55516

: "@

Ipcxpresso55s16 om13790host

IEocere55055516 Ipcxpresso55s16 agm01

<

Selected Device: LPC55516 using board: LPCXpresso55516
Target Core: cm33
Description:

SDKs for selected MCU

Name SDK Ve... Manife... Location
The LPC55xx are ARM Cortex-M33 based

4 SDK_2.x_board LPt 2.6.0 3.5.0 E <Common>\board LP¢
microcontrollers for embedded applications.

@

< Back Next > Finish Cancel

Figure 14. Select the LPCXpress055S16 board
2. Expand the trustzone examples/ folder and select hello world s. Because TrustZone examples are linked

together, the non-secure project is automatically imported with the secure project, and there is no need to select it
explicitly. Then select UART as SDK Debug Console. Then, click Finish.

Getting Started with MCUXpresso SDK for LPCXpresso55S16, Rev. 0, 02/2020
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. SDK Import Wizard O X

& The source from the SDK will be copied into the workspace.
If you want to use linked files, please unzip the 'SDK_2.x_board_LPCXpresso55516' SDK. The advanced options page

. Import projects

Project name prefix; l[pcxpresso55s16 “ Project name suffix: &

Use default location

Location: | C\Users\nxf55082\Documents\MCUXpressolDE_11.1.0_3169_prc3\workspace\lpcxpresso55s16 Browse...
Project Type Project Options

C Project () C++ Project () C Static Library () C++ Static Library ISDK Debug Console () Semihost (® UART () Example default |
Copy sources
Import other files

Examples | Z M % EE
|type to filter |
Name Description Version ~

» [] € ntag_i2c_plus_examples

» [] £ rtos_examples

= hello_world_ns : Linked to: hello_world_s; The Hello World demo application provides a sanity check ...

= hello_world_s : Linked to: hello_world_ns; The Hello World demo application provides a sanity check ...
[_| = secure_faults_ns : Linked to: secure_faults_s; The Secure Faults demo application demonstrates handlin...
[ ] = secure_faults_s : Linked to: secure_faults_ns The Secure Faults demo application demonstrates handlin...
[ ] = secure_gpio_ns : Linked to: secure_gpio_s; The Secure GPIO demo application demonstrates using of ...
[ ] = secure_gpio_s : Linked to: secure_gpio_ns; The Secure GPIO demo application demonstrates using of ...

> [] € usb_examples

> [] £ wifi_qca_examples Vv

@ < Back Next > I Cancel

Figure 15. Select the ne110 woria TrustZone example
3. Now, two projects should be imported into the workspace. To start building the TrustZone application, highlight the
lpcxpresso55s16 _hello world s project (TrustZone master project) in the Project Explorer. Then, choose the
appropriate build target, Debug or Release, by clicking the downward facing arrow next to the hammer icon, as shown
in Figure 16. For this example, select the Debug target.

Getting Started with MCUXpresso SDK for LPCXpresso55S16, Rev. 0, 02/2020
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.workspace - MCUXpresso IDE
File Edit Navigate Search Project ConfigTools Run Analysis FreeRTOS Window Help

nilh g R N FERCAH - SR bl E2RRS S~
B Project E... % % v 1 Debug (Debug build)
2 Release (Release build)

= Ipcxpresso55s16_hello world_ns <Non-Secure>
== Ipcxpresso55s16_hello_world_s <Secure> <Debug>

Figure 16. Selection of the build target in MCUXpresso IDE

The project starts building after the build target is selected. It is requested to build the application for the secure project
first, because the non-secure project needs to know the secure project since CMSE library when running the linker. It is
not possible to finish the non-secure project linker when the secure project since CMSE library is not ready.

NOTE
When the Release build is requested, it is necessary to change the build
configuration of both the secure and non-secure application projects first. To do
this, select both projects in the Project Explorer view by clicking to select the first
project, then using shift-click or control-click to select the second project. Right
click in the Project Explorer view to display the context-sensitive menu and select
Build Configurations->Set Active- >Release. This is also possible by using the
menu item of Project->Build Configuration- >Set Active->Release. After
switching to the Release build configuration, please build the application for the
secure project first.

Getting Started with MCUXpresso SDK for LPCXpresso55S16, Rev. 0, 02/2020
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.workspace - MCUXpressn INF

File Edit Navigate Search e > Window Help
Go Into
Awilh ¢ [~ & v & sriEe v EHLIREE YO Y Qi@ v
Show in Local Terminal >
&5 Project E... % | % Peripher.
& Copy Ctrl+C
& Ipoxpresso55s16_hellc Paste Ctrl+v
1= Ipoxpresso55s16_hellc % Delete Delete
Source >
Move...
Rename... F2
1 Import...
i Export...
Build Projects
Clean Project
21 Refresh F5
Close Projects
Close Unrelated Project
Build Configurations > Set Active > & 1 Debug (Debug build)
< Build Targets > Manage... 2 Release (Release build) I
. § Index > Build Al
O Quickstart Panel & - \ar
O RunAs > Clean All
MCUXpresso IL * Debug As g Build Selected...
% Project: Ipcxpresso55: Profile As >
« Create or import a proj Restore from Local History... : _
= . Launch Configurations > Properties [2l Problems B Console ® & Terminal i Image Info
New project... e ' % %|
9 = Utilities > -
Import SDK examy Tool , tpresso55s16_hello_world LinkServer Debug [C/C++ (NXP Semicond
® Import project(s) fi ool
Validate
- Build your project # Run C/C++ Code Analysis
Terrm > {t Session]
&2
O Compare With >
< Configure >
5 2 items selected Source z o]

Figure 17. Switching TrustZone projects into the Release build configuration

3.5 Run a TrustZone example application

To download and run the application perform all steps as described in Section 3.3, "Run an example application”. These steps
are common for single core, dual-core, and TrustZone applications, ensuring both sides of the TrustZone application are
properly loaded and started secure application. However, there is one additional dialogue that is specific to TrustZone
examples. See the following figures as reference.

Getting Started with MCUXpresso SDK for LPCXpresso55S16, Rev. 0, 02/2020
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. workspace - Ipcxpresso55s16_hello_world_ns/source/hello_world_ns.c - MCUXpresso IDE

File Edit Source Refactor Navigate Search Project ConfigTools Run Analysis FreeRTOS Window Help

nifh g B> Q~@RIUVEIN|PIEN SR blEerRicey BhiLINTHL O~y QG visy
5 Project Expl... * % Peripherals+ ' Registers 4 Faults ~— = [ hello world ns.c
0% #% @Y v 1e /*

» = Ipcxpresso55s516_hello_world_ns <Non-Secure> <Debug> 2 * Copyright 2018 NXP
» & Ipcxpresso55s16_hello_world_s <Secure> 3 i L.
4 * SPDX-License-Identifier: BSD-3-Clause
5 */
6
7 #include "fsl_device_registers.h"
8 #include "fsl_debug_console.h"
9 #include "veneer_table.h"
1@ #include "pin_mux.h"
11 #include "board.h"
12 #include "clock_config.h"
OQuiCkStart Panel T Val'iables 3|'eakpoin’(s = 8 13_/**************************************************?
A 14 * Definitions
5 MCUXPFGSSO |DE - Quickstart pane| G koo e ok o ook sk R o R R kR sk ok R SRR KR R Rk R ok R ok sk R ROK K Rk
% Project: Ipcxpresso55s16_hello_world_ns [Debug] 16
17 #define PRINTF_NSE DbgConsole_Printf_NSE
'create or importaproject 18-/**************************************************?
= . 19 * Prototypes
— NeW prOJECt"' 29 SRRk R kR Rk R R R R R R R R Rk R Rk R Rk R R R R R Rk Rk R Rk R Rk ok
.Import SDK example(s)... 21
! |mpor-t prOjeCt{S) from f||e SyStem... 22-/**************************************************?
23 * Code
~ Build your project DL R K oS R R K R K RS S K 3 K S R O K K 3 K K K K o K K o O K KK K
%Build o <
¢ Clean
nstalled SDKs E Properties [l Problems B Console 2 & Terminal b Ime
~ Debug your project B~~~k ~ 8
# Debug Debug using LinkServer probes (CTRL+SHIFT+ALT+L) _ns]
{5 Attach to a running target using LinkServer (CTRL+ALT+L) 3274 lpcxpresso55s16,

. ® Program flash action using LinkServer
~ Miscellaneous

® £y ) ) Erase flash action using LinkServer @ warnings. (took 6s
it project settings
= MCUXpresso Config Tools>>
& Quick Settings>> v <
=% Ipcxpresso55s16_hello world_ns & |

Figure 18. Load 1pcxpresso55s16_hello world ns Case
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. Probes discovered O X

Connect to target: LPC55516

1 probe found. Select the probe to use:

Available attached probes

Name Serial number/ID Type Manufa... IDE Debug Mode
I LPC-LINK2 CMSIS-DAP V5.182  BRAUBQER LinkSer.. NXP Se.. Non-Stop I

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

Search again

Remember my selection (for this Launch configuration)

@ | oK |

Cancel

Figure 19. Attached Probes: debug emulator selection

After loading the non-secure application, press RESET on board to release the device connect. Then, highlight the
lpcxpresso55s16 trustzone examples hello world_s project (TrustZone master project) in the Project Explorer.

In the Quickstart Panel, click Ipcxpresso55s16_trustzone_examples_hello_world_s [Debug] to launch the second debug
session.
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. workspace - Source not found. - MCUXpresso IDE
File Edit Navigate Search Project ConfigTools Run Analysis FreeRTOS Window Help

mi = 8 >/ v @BIICIBN | BPITEN SR (bHE2eRiS e B LA FEH YO Y G vi®y vis

&5 Project Explorer 2 & Peripherals+ s Regi ==

gisters # Faults
28w % @ ¥
Ipoxpresso55s16_hello_world_ns <Non-Secure>

Ipoxpresso55s16_hello_world_s <Secure> <Debug> View Disassembly...

hello world ns.c  [El0x10fe
. Break at address "0x10fe" with no debug information available, or outside o
=
=

Configure when this editor is shown Preferences...

U Quickstart Panel & ®-Variables ® Breakpoints ==

5 MCUXpresso IDE - Quickstart Panel
% Project: Ipoxpresso55s16_hello_world_s [Debug]

~ Create or import a project

B ey project...
L Import SDK example(s)...

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

~ Build your project

nstalled S... roperties [2l Problems B Console & & Terminal i Imac

& Build v
@ ¢ Clean CDT Build Console [Ipcxpresso55s16_hello_world_s]
Finished building target: lpcxpresso55s16_hello_world_s

~ Debug your project AAREE 2B

¥ Debug ® Debug using LinkServer probes (CTRL+SHIFT+ALT+L) rc3/ide/plugins/com.n:
: Attach to a running target using LinkServer (CTRL+ALT+L)

Program flash action using LinkServer

® _hello_world_s.axf";
hex filename
Erase flash action using LinkServer 4734 lpcxpresso55s16,

~ Miscellaneous

® Edit project settings
® MCUXpresso Config Tools>>

gQu'\ckSett'\ngs» 15:39:13 Build Finished. © errors, © warnings. (took 8s
£ Export project(s) to archive (zip) v £

Figure 20. Debug lpcxpresso55s16 hello world s Case
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. workspace - Ipoxpresso55s16_hello_world_s/source/hello_world_s.c - MCUXpresso IDE
File Edit Source Refactor Navigate Search Project ConfigTools Run Analysis FreeRTOS Window Help

NvER|I SR yRIYUBin|prENI LS bilER RS EyEBOHL,AIAKGE YO rAy @Iy dBE TN Yyivooy
& Project E... ® & Peripher... Registers # Faults ~ &  #xDebug = lis = =8
sl e @~ < ~ o Thread #1 1 (Suspended : Breakpoint) ~
% Ipexpresso55s16_hello_world_ns <MNon-Secure> A = main{) at hello world_s.c:59 0x10000776
v £ Ipcxpresso55s16_hello_world_s <Secure> <Debug B armonans-ashi-adk 12 2 020100702
© Project Settings @ *hello_world_s.c 2 [(gdb[2].proc[42000].threadGroupl[i1].gdb[2].proc[42000].0Sthread[1]).thread[1].f..  ~ 7
# Binaries 582 /%1 Py
& Inclucles 51 * @brief Main function
= CMSIS 52 - =/ : .
 board 53=int main(void)
oar 54 {
5 component 55 funcptr_ns ResetHandler_ns;
= device 56 |
& drivers 57 /* Init board hardware. */
e libs 58 /* attach main clock divide to FLEXCOMM@ (debug console) */
59 CLOCK_AttachClk(BOARD_DEBUG_UART_CLK_ATTACH);
~ & source 50
[¢) hello_world_s.c 61 BOARD_InitPins();
[ semihost_hardfault.c 62 BOARD_BootClockPLL18@M();
& startup 63 BOARD_InitDebugConsole();
64
?trffzone v 65 PRINTF("Hello from secure world!\r\n");
< > 66 N
< >
O Quickstart Panel & *-Variables °e Breakpoints = =
N nstalled SDKs [ Properties [ Problems B Console ¥ & Terminal b Image Info & Debugger Console B
5 MCUXpresso IDE - Quickstart Pane KR E® *D >
% Project: Ipcxpresso55s16_hello_world_s [Debug] Ipcxpresso55s16_hello_world_s LinkServer Debug [C/C++ (NXP Semiconductors) MCU Application] Ipcxpresso55s16_|
- - [MCUXpresso Semihosting Telnet console for 'lpcxpresso55s16_hello_world_s LinkSery
~ Create or import a project
& new project...
L Import SDK example(s)...
¥ Import project(s) from file system...
~ Build your project
o % Build v
< > < >

| Writable | Smart Insert 5611
Figure 21. Debug the he11o wor1a_s project

Start the application by clicking Resume. The hello world TrustZone application then starts running, and the secure
application starts the non-secure application during run time.
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File Edit Source Refactor Navigate Search Project ConfigTools Run Analysis FreeRTOS Window Help
Drlal e s~ @ 5ENDDD@~'—= [FErilpiEmzerkisdevBOlIutbryOrGr®ds v SU AR G NI
S Project E... ® 'z Peripher... Registers # Faults = 4 Debug # lis = =8
B [&ll (@~ - + Thread #1 1 (Running) ~
& Ipoxpresso55516_hello_world_ns < 2 + arm-none-eabi-gdb (8.3.0.20190703)
v £ Ipcxpresso55s16_hello_world_s <Secu
© Project Settings 14 *hello_world_s.c & [ (gdb[2].p n[i1].9db[2].proc[42000].0Sthread[1]).thread[1].f - B
# Binaries 582 /%1 Py
& Inclucles 51 * @brief Main function
& CMSIS 52 %
3=int main(void)
£ board 4 {
£ component 5 funcptr_ns ResetHandler_ns;
= device 6
& drivers 7 /* Init board hardware. */
e libs 8 /* attach main clock divide to FLEXCOMMe (debug console) */
9 CLOCK_AttachClk(BOARD_DEBUG_UART_CLK_ATTACH);
~ & source 60
[¢) hello_world_s.c 1 BOARD_InitPins();
[¢ semihost_hardfault.c 2 BOARD_BootClockPLL1@8M();
& startup 3 BOARD_InitDebugConsole();
64
?tr}ﬁzone v 5 PRINTF("Hello from secure world!\r\n");
< > 66 W
. < >
U Quickstart Panel & Variables ®e Breakpoints = -
N @Installed SDKs [ Properties [ Problems & Console ¥ & Terminal «Image Info & Debugger Console =
MCUXpresso IDE - Quickstart Pane = |BRE® D>
=% Project: Ipcxpresso55s16_hello_world_s [Debug] Ipcxpresso55s16_hello_world_s LinkServer Debug [C/C++ (NXP Semiconductors) MCU Application] Ipcxpresso55s16_|
~ Create or import a project Hello from secure world! .
B . Entering normal world.
- New project... Welcome in normal world!
.\mportSDK example(s)... This is a text printed from normal world!
¥ Import project(s) from file system... Comparing two string as a callback to normal world
String 1: Testl
~ Build your project String 2: Test2
i !
e & Build « |Both strings are not equal! v
< > < >

Figure 22. Run Hello World trustzone example and get the message

4 Run a demo application using IAR

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

NOTE
IAR Embedded Workbench for Arm version 8.32.1 is used in the following example, and
the IAR toolchain should correspond to the latest supported version, as described in the
MCUXpresso SDK Release Notes (document ID: MCUXSDKRN).

4.1 Build an example application

Do the following steps to build the hello world example application.

1. Open the desired demo application workspace. Most example application workspace files can be located using the
following path:

Getting Started with MCUXpresso SDK for LPCXpresso55S16, Rev. 0, 02/2020
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<install dirs/boards/<board name>/<example type>/<application names/iar

Using the LPCXpresso55S16 hardware platform as an example, the hello world workspace is located in:

<install dirs/boards/lpcxpresso55sl6/demo_apps/hello world/iar/hello world.eww
Other example applications may have additional folders in their path.
2. Select the desired build target from the drop-down menu.

For this example, select the hello_world — debug target.

|Helease |
E(J hello_world - Deb... v
[(hboard

(Jdoc

[ drivers

[(Jsource

[ startup

[ utilities

3 Output

Figure 23. Demo build target selection
3. To build the demo application, click Make, highlighted in red, as shown in Figure 24.

NAR@ el xBnocl Qe s2<BoRR B[@]=0.-1
v

Debug -

Files .
2 @ hello_world - Debug v

B board

M doc

i drivers

M source

B startup

i utilities

B Output

Figure 24. Build the demo application

4. The build completes without errors.

4.2 Run an example application

To download and run the application, perform these steps:

1. See the table in Default debug interfaces to determine the debug interface that comes loaded on your specific hardware
platform.
¢ For boards with CMSIS-DAP/mbed/DAPLink interfaces, visit developer.mbed.org/handbook/Windows-serial-
configuration and follow the instructions to install the Windows® operating system serial driver. If running on
Linux® OS, this step is not required.
¢ For boards with P&E Micro interfaces, visit www.pemicro.com/support/downloads_find.cfm and download the
P&E Micro Hardware Interface Drivers package.
2. Connect the development platform to your PC via USB cable.
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 How to determine COM port). Configure the terminal with these settings:
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a. 115200 or 9600 baud rate, depending on your board (reference BOARD DEBUG UART BAUDRATE variable in the
board.h file)

b. No parity
c. 8 data bits
d. 1 stop bit

<CQ>K=< 0 >0 A= >

$23 PuTTY Configuration
Category:
(=) Session Basic options for your PUTTY session |
i T." Llr.:g?ing Specify the destination you want to connect to
=]+ Temina Seral line
- Keyboard = e S
- Bel CoM16 115200
- Features Lonnechon type:
= Window ()Raw () Telnet () Rlogin () SSH | @ Seral
Appea. Load, save or delete a stored session
- Behaviour
. Translation Saved Sessions
- Selection Debug
-~ —
Default Settin
> Connection o R —
i [ Sexe ]
- Prowy
Rlogin
[-SSH
Seral Close window on exit:
) Mways (O Never @ Only on clean exit

] [ oen [ GConcel |

Figure 25. Terminal (PuTTY) configuration
4. InIAR, click the Download and Debug button to download the application to the target.

E | 1]
- . W
-

-
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Figure 26. Download and Debug button

5. The application is then downloaded to the target and automatically runs to the main () function.
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LT i i - —_ .
NoR@ = XE0Dc »<Q>82< B0 BB GCO_NK I 3 v dudh
Workspace ¥ 0 X | hello_world.c X
‘Debug ~| main()
- 41
Files £ . a2 B e E
E @ hello_world - Debug v 43T * Prototvpes
-board 14 B T LT T
@ i doc 45
5 i drivers I T T T LT ST TP P PP PP
@ i source “T * Codz
-Sta[‘tup 48 a-ka-ka-a-a-a-a-a-a-a-kkkkkkt*kkkkkkkkkkkkkkkkktkkkkkkkkkkkkkkkkkkf*tkkkkkkkkkkkkkkkkt*t/
_ 1
@ i utilities :3 /*'@b ief Main functi
-Out ut goriel Main funciion
= P s1 L oy
g 52 |int mainfvoid)
53 {
54 char ch;
S
56 /* Init board hardware. */
57 /* attach 12 MHz clock to FLEXCOMMO (debug conscle) *#/
58 CLOCE_AttachClk (BORRD _DEBUG UART CLE ATTACH):
59
&0 BORED InitPins();
6l BOAED BootClockFROHF48M():
62 BORRD InitDebugConsole();

Figure 27. Stop at main() When running debugging
6. Run the code by clicking the Go button.

Q > K=< G > [ [ ..'E@CO;n_“r"i'I' 3 - ;do s g

L

Figure 28. Go button
7. The hello world application is now running and a banner is displayed on the terminal. If it does not appear, check
your terminal settings and connections.

Figure 29. Text display of the ne11o woria demo

4.3 Build a TrustZone example application

This section describes the particular steps that need to be done in order to build and run a TrustZone application. The demo
applications workspace files are located in this folder:

<install dirs/boards/<board name>/trustzone examples/<application names/<core type>/iar/
<application name> ns/iar

<install dir>/boards/<board names>/trustzone examples/<application names/<core types>/iar/
<application names>_s/iar

Begin with a simple TrustZone version of the Hello World application. The TrustZone Hello World IAR workspaces are
located in this folder:

<install dirs/boards/lpcxpresso55sl16/trustzone examples/hello world/hello world ns/iar/
hello_world ns.eww

Getting Started with MCUXpresso SDK for LPCXpresso55S16, Rev. 0, 02/2020
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<install dirs/boards/lpcxpresso55sl6/trustzone examples/hello world/hello world _s/iar/
hello_world s.eww

<install dir>/boards/lpcxpresso55sl6/trustzone _examples/hello world/hello world s/iar/
hello world.eww

This project hello world.eww contains both secure and non-secure projects in one workspace and it allows the user to
easily transition from one project to another. Build both applications separately by clicking Make. It is requested to build the
application for the secure project first, because the non-secure project needs to know the secure project, since the CMSE
library is running the linker. It is not possible to finish the non-secure project linker with the secure project since CMSE
library is not ready.

4.4 Run a TrustZone example application

The secure project is configured to download both secure and non-secure output files, so debugging can be fully managed
from the secure project. To download and run the TrustZone application, switch to the secure application project and perform
steps 1 — 4 as described in Section 4.2, Run an example application. These steps are common for both single core, and
TrustZone applications in IAR. After clicking Download and Debug, both the secure and non-secure image are loaded into
the device memory, and the secure application is executed. It stops at the Rest Hander function.

e hello_world - |1AR Embedded Workbench IDE - Arm 8,321

File Edit View Projecc Debug Disassembly CMSIS-DAP Tools Window Help

N R = 4RO 2cC - < Q>822 < B >[O0 RA@=GCcO NIl 8- iEmosw o,
Workspace * B X | startup LPC55569 cm33_corel.s x hello_world_ns.c

hello_warld_z - debug ~

Vectors_End

Files - — -

B Clhello_world

@hello_world_s -de... « _ Vectors EQU _ wector_table

@ hello_world_ns-debug  + _ Vectors_Size EQU _ Vectors End - _ Vectors

;7 Default interrupt handlers.

THUMB

PUBWEAK Reset_Handler
SECTION .text:CODE:RECRDER:NOROOT (2)
Reset_Handler

B | CESID I ; Mask interrupts|
LDR RO, =sfb({CSTACK)
MSR MSPLIM, RO
LDR RO, =SystemInit
BLX RO
CPSIE 1 ; Unmask interrupts
LDR R0, = iar program start
BX RO

PUBWEAK NMI_Handler

SECTION .text:CODE:RECRDER:NOROOT (1)
WMI_Handler

B.

PUBWEAK HardFault Handler

SECTION .text:CODE:REORDER:NOROOT (1)
HardFault Handler

B .

Figure 30. Stop at rest_zander When running debugging

Run the code by clicking Go to start the application.
CQO>K(»2<POEA0 RB=E ©GCO NI 'IE| 3 v 5 dkdb o
Figure 31. Go button
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The TrustZone 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.

EF COMST - PuTTY - | X

Figure 32. Text display of the trustzone hello woria application

5 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 LPCXpresso55S16 hardware platform is used as an example, although
these steps can be applied to any demo or example application in the MCUXpresso SDK.

5.1 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 puVision. In the IDE, select the Pack Installer icon.

E3ufmmn
File Edit WView Project Flash Debug Peripherals Tools 5VCS  Window
.__; A“ . . T TE=

Figure 33. Launch the Pack Installer
2. After the installation finishes, close the Pack Installer window and return to the uVision IDE.

5.2 Build an example application

1. Open the desired example application workspace in:

<install dirs/boards/<board name>/<example types>/<application names/mdk

Getting Started with MCUXpresso SDK for LPCXpresso55S16, Rev. 0, 02/2020
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The workspace file is named as <demo name> . uvmpw. For this specific example, the actual path is:

<install dirs/boards/lpcxpresso55s16/demo_apps/hello world/mdk/hello world.uvmpw
2. To build the demo project, select Rebuild, highlighted in red.

1;] E@ | 'ﬂ | hello_world Debug E ;:\|

Figure 34. Build the demo

3. The build completes without errors.

5.3 Run an example application

To download and run the application, perform these steps:

1. See the table in Default debug interfaces to determine the debug interface that comes loaded on your specific hardware
platform.

 For boards with the CMSIS-DAP/mbed/DAPLink interface, visit mbed Windows serial configuration and follow
the instructions to install the Windows operating system serial driver. If running on Linux OS, this step is not
required.
* For boards with a P&E Micro interface, visit www.pemicro.com/support/downloads_find.cfm and download and
install the P&E Micro Hardware Interface Drivers package.
 If using J-Link either a standalone debug pod or OpenSDA, install the J-Link software (drivers and utilities) from
www.segger.com/jlink-software.html.
 If using J-Link either a standalone debug pod or J-link firmware programmed into the on-board debug probe,
install the J-Link software (drivers and utilities) from www.segger.com/jlink-software.html.
¢ For boards with the OSJTAG interface, install the driver from www.keil.com/download/docs/408.
2. Connect the development platform to your PC via USB cable using OpenSDA USB connector.
3. 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 How to determine COM port). Configure the terminal with these settings:

a. 115200 or 9600 baud rate, depending on your board (reference BOARD DEBUG UART BAUDRATE variable in the
board.h file)

b. No parity

c. 8 data bits

d. 1 stop bit
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Category:

(1 Session Basic options for your PuTTY session |
ngg'rng Specify the destination you want to connect to

[=- Teminal

o Senal lipe Speed
-~ Keyboard e
- Bel COM18 115200

i ‘- Features Lonnechon type:

- Window “)Raw () Telnet ) Rlogin ) SSH
ﬁea. Load, save or delete a stored session
i aviour
.- Translation Saved Sessions
- Selection Debug

; Colours Default

& Comneciion e
o
- Proxy
i~ Rlogin
[#- SSH
= Sl Close window on exit:

() Mways ( Never @ Only on clean exit
™ [ open ][ cancel |

Figure 35. Terminal (PuTTY) configurations
4. In pVision, after the application is built, click the Download button to download the application to the target.

5. After clicking the Download button, the application downloads to the target and is running. To debug the application,
click the Start/Stop Debug Session button, highlighted in red.

=2 B I -

|« |®

L B | e

[ i | @ UsE_uaRTSTDIO FOR EF¥] (5], gl||
HEolwren s ORESERI-CI-8-3- @8- %-

Registers a Disassembly
e J\v‘alue ||| ox00003802 4770 BX 1z
S ~Com = 57: BOARD InitPins():
RO 0x00003804 FTFDFACE BL.W BOARD TnitPins (0x00000D34)
R1 58: BOARD_E ootClockRUN () ;
R2 0x00003808 F7FDFASA BL.W BOARD_BootClockRUN (0x00000D20)
R3 583 BOARD_InitDebugConsole() s
R4 ; D AN -
H's —
RE _] hello world.c ] startu
R7 (00000000 52 int main (void)
R8 (00000000 S3 [HA{
R3 0xD0000000 sS4 char ch;
R10 (00000000 e
R11 000000000 S6 /* Init board hardware. */
A12 oy s7 BOARD InitPina():
R13(SP) 58 EOARD:BoutClcckRUN (s
Ml il 59 BOARD_InitDebugConsole():
I 15 FO) (00003804 ER
= R (61000000 61 PRINTF ("hello world.\r\n");
- Banked | 62
* System &3 shile (1)

Figure 36. Stop at main() When run debugging
6. Run the code by clicking the Run button to start the application.
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%‘ﬂ D | & T3
Registers — n (5
=]l Run (F5)

Register Start code execution

Figure 37. Go button

The hello world application is now running and a banner is displayed on the terminal. If this does not appear, check
your terminal settings and connections.

Figure 38. Text display of the hello_world demo

5.4 Build a TrustZone example application

This section describes the particular steps that need to be done in order to build and run a TrustZone application. The demo
applications workspace files are located in this folder:

<install dir>/boards/<board name>/trustzone examples/<application name>/iar/
<application name> ns/mdk

<install dirs/boards/<board name>/trustzone examples/<application names/iar/
<application_name> s/mdk

Begin with a simple TrustZone version of the Hello World application. The TrustZone Hello World Keil MSDK/uVision ®

workspaces are located in this folder:

<install dir>/boards/lpcxpresso55sl6/trustzone examples/hello world/hello world ns/iar/
hello world ns.eww

<install dirs/boards/lpcxpresso55sl6/trustzone examples/hello world/hello world_ s/mdk/
hello_world_ s.uvmpw

<install dir>/boards/lpcxpresso55sl6/trustzone _examples/hello world/hello world s/iar/
hello world.eww

This project hello world.uvmpw contains both secure and non-secure projects in one workspace and it allows the user to
easily transition from one project to another.

Build both applications separately by clicking Rebuild. It is requested to build the application for the secure project first,
because the non-secure project needs to know the secure project since CMSE library is running the linker. It is not possible to
finish the non-secure project linker with the secure project because CMSE library is not ready.
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5.5 Run a TrustZone example application

The secure project is configured to download both secure and non-secure output files so debugging can be fully managed
from the secure project.

To download and run the TrustZone application, switch to the secure application project and perform steps 1 — 5 as described
in Section 6.3, "Run an example application”. These steps are common for single core, dual-core, and TrustZone applications
in pVision. After clicking Download and Debug, both the secure and non-secure image are loaded into the device flash
memory, and the secure application is executed. It stops at the Rest _Hander function.

BB C\Users\nxf55082\Do s oards
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

_LPCXpr

e_examples\hello_world\hello_v

1= - d‘ f tﬂ‘ ‘ - ‘ X ‘ iEE JE I | [# usb_device_interface_stri~| 5 f‘| [5)] ‘| ® o & "‘ =] “ A
HXEO P DRABELRA-O0-B-N-D- @ %
Registers 2 El Disassembly
Register |Va|uE B 119: CPSID ) I ; Mask interrupts
R2 0x00000000 Oxi?g(_)o.?li B672 CPSID i o = ~ L
R3 10002141 ] 120: A LDR RO, =|Image$$ARM LIB_STACKS$S$ZISSBase|
R4 0x10002578 Jxl?gl?DZlE 4846 LDR . rO,E}xlDODO&:SD
RS 0x10002578 1 121: A - MSR li.:PLIM,A RO
RE 0x0CO0F301 Jxl???OZlv F3808804a MSRA;A MS?I:IM,.EU ~
R7 0x5AC3C35A <
R8 (x55AACC33
R9 (KC33CC33C _] startup LPCSSS16s ] hello_world_s.c
R10 0x5AC3C35A 113 Reset_Handler PROC
R11 (x00000000 114 EXPORT Reset_Handler [WEAK]
R12 0x00000002 115 IMPORT SystemInit
R13(SP) x30008000 116 IMPORT _ main
R14(LR) 0x10000521 117 IMPORT |ImageSSARM LIB STACKSSZISSBase|
R15(PC) 0x1000206C 118
B xPSR 0x65000000 > 119 CPSID I ; Mask interrup
4 Banked 120 LDR RO, =|Image$$ARM LIB STACK$$ZIS$SBase|
+ - Secure 121 MSR MSPLIM, RO
+ Non-Secure 122 LDR RO, =SystemInit
= Intemal 123 BLX RO
Mode Secure Thread 124 CPSIE I ; Unmask interrupts
Privilege Privileged 125 LDR RO, = main
Stack MSP | 126 BX RO
States 703 127 ENDP
Sec 0.00007030 > <
EFroject | = Registers Text Editor j Configuration Wizard [

Figure 39. Stop at rest_zander When running debugging

Run the code by clicking Run to start the application.

| [E] ISR T i
Registers 2] Run (F5) -

=/ Run

Register Start code execution

= Core

RO (00000969

R1 O 1FFFD44(

Figure 40. Go button

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.
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EF COMST - PuTTY - O X

Figure 41. Text display of the trustzone ne110 wor1ia application

6 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 is targeted for the
LPCXpresso55S16 hardware platform which is used as an example.

NOTE
ARMGCC version 7-2018-g2 is used as an example in this document. The latest GCC
version for this package is as described in the MCUXpresso SDK Release Notes for
LPCXpresso55516 (document MCUXSDKLPC551XRN).

6.1 Set up toolchain

This section contains the steps to install the necessary components required to build and run an 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.

6.1.1 Install GCC Arm Embedded tool chain

Download and run the installer from developer.arm.com/open-source/gnu-toolchain/gnu-rm. This is the actual toolset (in
other words, compiler, linker, and so on). The GCC toolchain should correspond to the latest supported version, as described
in the MCUXpresso SDK Release Notes (document ID: MCUXSDKRN).

6.1.2 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 MCUXpresso SDK does not use 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.
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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 . . . .
D mingw-developer-toal... bin 2013072300 An MSYS Installation for MinGW Developers (meta)
mingw32-base bin 2013072200 A Basic MinGW Installation
I:‘ mingw32-gcc-ada bin 4.8.1-4 The GMU Ada Compiler
I:‘ mingw32-gcc-fortran bin 4.8.1-4 The GMU FORTRAN Compiler
|:| mingw32-gcc-g++ bin 4.8.1-4 The GNU C++ Compiler
|:| mingw32-gcc-objc bin 4.8.1-4 The GNU Objective-C Compiler
msys-base bin 2013072300 A Basic MSYS Installation (meta)

Figure 42. Set up MinGW and MSYS

4. In the Installation menu, click Apply Changes and follow the remaining instructions to complete the installation.

) MinGW Installation Manager
Installation | Package Settings
Update Catalogue Package
Mark All Upgrades E mingw-developer-tool...
& mingw32-base
Apply Changes i
i = ID mingw32-gcc-ada

Quit alt+F4  [[] mingw32-gec-fortran
] mingw32-gec-g++
E] mingw32-gcc-objc
msys-base

Figure 43. 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 will not not work.

NOTE
If you have C: \MinGW\msys\x.x\bin in your PATH variable (as required by
Kinetis SDK 1.0.0), remove it to ensure that the new GCC build system works
correctly.

Getting Started with MCUXpresso SDK for LPCXpresso55S16, Rev. 0, 02/2020
32 NXP Semiconductors




4
Run a demo using Arm® GCC

System Properties =]
Computer Name | Hardware | Advanced | System Protection | Remote|
-
Environment Variables | 1 |
7
Edit System Variable =]
Variable name: Path
Variable value: agram Files {(x86&)\CMake \bin; C: \MinGW bin
[ OK ] [ Cancel ]
System variables
Variable Value i
05 Windows_NT T
Path C:\Program Files (x86)\Paralels\Parallel...
PATHEXT ,COM; .EXE;.BAT;.CMD;.VES; VBE;. 1S;.....
PROCESSOR_A... AMD&4 >
[ nwew.. |[ GEdit. |[ Deete |
[ OK ] [ Cancel ]
b r

Figure 44. Add Path to systems environment

6.1.3 Add a new system environment variable for armccc pir

Create a new sysfem environment variable and name it as 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 (x86)\GNU Tools ARM Embedded\7-2018-g2

See the installation folder of the GNU Arm GCC Embedded tools for the exact path name of your installation.

Environment Variables |E|
¢
MNew System Variable |E|
Variable name: ARMGCC_DIR
Variable value: C:\Program Files (x86)\GNU Tools ARM Emb
[ OK ] [ Cancel

System variables

Variable Value o
05 Windows_NT M
Path C:\Program Files (x86)\Parallels\Parallel...
PATHEXT ,COM; [EXE; BAT;.CMD;.VES; VBE; . JS;. ..
PROCESSOR_A... AMDG&4 v
[ wew.. ][ Edt. |[ peke |

[ oK ][ Cancel ]

Figure 45. Add armccc p1r System variable
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6.1.4 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.

A CMake 302 Setup o @ |[=

Install Options
Choose options for installing 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 0 KTH o

Create CMake Desktop Icon

[ <Back || hext> [ cancel |

Figure 46. 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.

6.2 Build an 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.

GMNU Tools for ARM Embedded Process:
Documentation

1% GCC Command Prompt

{3 Uninstall GNU Tools for ARM Embec

Figure 47. Launch command prompt
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 names/armgcc

For this example, the exact path is:

<install dirs/examples/lpcxpresso55sl16/demo_apps/hello world/armgcc

NOTE

To change directories, use the cd command.
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3. Type build_debug.bat on the command line or double click on build_debug.bat file in Windows Explorer to build it.
The output is shown in this figure:

] Built target hello_world. elf

ownloa oard LPCXpresso55516' 6\demo g "7 == "" (pause

Figure 48. ne110 woria demo build successful

6.3 Run an example application

This section describes steps to run a demo application using J-Link GDB Server application. To complete the set-up check if
your board supports OpenSDA in Default debug interfaces

If your board supports OpenSDA
* The OpenSDA interface on your board is pre-programmed with the J-Link OpenSDA firmware.
* For instructions on reprogramming the OpenSDA interface, see Updating OpenSDA firmware.

If your board does not support OpenSDA
A standalone J-Link pod is required which should be connected to the debug interface of your board.

NOTE
Some hardware platforms require hardware modification in order to function
correctly with an external debug interface.

NOTE
J-Link GDB Server application is not supported for TFM examples. Use CMSIS
DAP instead of J-Link for flashing and debugging TFM examples.

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 OpenSDA USB connector and the PC USB
connector. If using a standalone J-Link debug pod, connect it to the SWD/JITAG connector of the board.
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 How to determine COM port). 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 PuUTTY Configuration
Category:
[=- Session Basic options for your FuTTY session
L ) Foglgzing Specify the destination you want to connect to
1=l
T Serial line Speed
-~ Keyboand el
- Bell COM16 115200
- Features Lonnechon type:
= Window )Raw () Telnet () Rlogin ) SSH
: ﬁppearﬁ!‘lce Load, save or delete a stored session
Behaviour
- Translation Saved Sessions
Selection Debug
- Colours I 1
Default Settings
& Connection e —
- Data |
oo
- Telnet Delete
Rlogin
- S5H
Seid Close window on edt:
| Mways Never @ Only on clean exit
[ ot |[ Heo | Open || Concel |

Figure 49. Terminal (PuTTY) configurations
3. Open the J-Link GDB Server application. Assuming the J-Link software is installed, the application can be launched by
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 LPC55S16.
5. After it is connected, the screen should look like this figure:

ﬂ SEGGER J-Link GDB Server V6.54c

GDB  |Waiting for connection I

|:| Stay on top

JLink [Connected

| | [swo

| |4DDD kHz ‘ Show log window

Device [Unspecified (Halted) | | [3.30v

| |Iitt|e endian ‘ |:| Generate logfile

Clear Log

[ ] Verify download

5/N: 600111934
Feature(s): RDI, FlashBP,
Checking target voltage...
Target woltage: 3.30 V

Connecting to target...
Connected to target
Waiting for GDB connection...

FlashDL,

Listening on TCB/IP port 2331

JFlash, GDB

0 bytes downloaded

Connected to target

Figure 50. 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.
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GNU Tools for ARM Embedded Process:
Documentation

%] GCC Command Prompt

? Uninstall GNU Tools for ARM Embec

Figure 51. 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 dirs/boards/<board name>/<example type>/<application names/armgcc/debug

<install dirs/boards/<board name>/<example type>/<application names/armgcc/release

For this example, the path is:

<install dir>/boards/lpcxpresso55sl6/demo_apps/hello world/armgcc/debug
8. Run the arm-none-eabi-gdb.exe <application names>.elf command. For this example, it is arm-none-
eabi-gdb.exe hello world.elf.

~/Downloads/board_LPCXpresso55516/boards/Tpcxpresso55s
16/demo_apps/hello_world/armgcc/debug
$ arm-none-eabi-gdb.exe hello_world.elf
GNU gdb (GNU Tools for Arm Embedded Processors 8-2018-g4-major) 8.2.50.20181213-
git
Copyright (C) 2018 Free Software Foundation, Inc.
License GPLvV3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.html>
This is free software: you are free to change and redistribute it.
There is NO WARRANTY, to the extent permitted by Tlaw.
Type "show copying” and "show warranty" for details.

This GDB was configured as "--host=1686-w64-mingw32 --target=arm-none-eabi".

Type "show configuration" for configuration details.

For bug reporting instructions, please see:

<http://www.gnu.org/software/gdb/bugs/>.

Find the GDB manual and other documentation resources online at:
<http://www. gnu.org/software/gdb/documentation/>.

For help, type "help".
Type "apropos word" to search for commands related to "word"...
Reading symbols from hello_world.elf...

(gdb) |

Figure 52. Run arm-none-eabi-gdb

9. Run these commands:
a. target remote localhost:2331
b. monitor reset
c. monitor halt
d. load

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 does not appear, check
your terminal settings and connections.
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Figure 53. Text display of the hello_world demo

6.4 Build a TrustZone example application

This section describes the steps to build and run a TrustZone application. The demo application build scripts are located in
this folder:

<install dir>/boards/<board names>/trustzone examples/<application name>/iar/
<application name> ns/armgcc

<install dirs/boards/<board name>/trustzone examples/<application names/iar/
<application name> s/armgcc

Begin with a simple TrustZone version of the Hello World application. The TrustZone Hello World GCC build scripts are
located in this folder:

<install dir>/boards/lpcxpresso55sl6/trustzone examples/hello world/hello world ns/iar/
hello world ns.eww

<install dirs/boards/lpcxpresso55sl6/trustzone examples/hello world/hello world _s/iar/
hello_world_s.eww

<install dir>/boards/lpcxpresso55sl6/trustzone examples/hello world/hello world s/iar/
hello world.eww

Build both applications separately, following steps for single core examples as described in Section 6.2, "Build an example
application”. It is requested to build the application for the secure project first, because the non-secure project needs to know
the secure project, since CMSE library is running the linker. It is not possible to finish the non-secure project linker with the
secure project because the CMSE library is not ready.
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[ 86%]
[ 91%]
[ 95%]

[100%
[100%

i Built target hello world s.elf
C:\Esers)pr55@§2\Downloads\board_LPCXpresso55S16\boards\lpcxpresso55s16\trustzone_examples\hello_world\hello_world_s\ar
mgee»IF 77 == 7”7 (pause )

Press any key to continue

Figure 54. nei1o worida s example build successful

[ 80%]
[ 85%]
[ 90%]
[ 95%]

[100%
[100%

Built target hello_world_ns.elf

C:\Esers\p§f550$2\Qownloadg\boardePCXpressoSSS16\boards\1pcxpresso55s16\trustzonefexamples\hellofworld\hellofworldfns\a
rmgcc>IF ”7 == ”” (pause )
Press any key to continue . .

Figure 55. ne11lo world ns example build successful

6.5 Run a TrustZone example application

When running a TrustZone application, the same prerequisites for J-Link/J-Link OpenSDA firmware, and the serial console
as for the single core application, apply, as described in Section 6.3, "Run an example application”.
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To download and run the TrustZone application, perform steps 1 to 10, as described in Section 5.3, "Run an example
application”. These steps are common for both single core and trustzone applications in Arm GCC.

Then, run these commands:

arm-none-eabi-gdb.exe

target remote localhost:2331

monitor reset

monitor halt

load <install dir>/boards/lpcxpresso55sl6/trustzone examples/hello world/hello world ns/
armgcc/debug/hello _world ns.elf

6. load <install dirs/boards/lpcxpresso55sl6/trustzone examples/hello world/hello world s/
armgcc/debug/hello world s.elf

nok W=

The application is now downloaded and halted at the reset vector. Execute the monitor go command to start the demo
application.

BN arm-none-eabi-gdb.exe - O X

by T O
the GDB manua

110 _world ns. e

ello_world_ s.elf

Figure 56. Loading and running the trustzone example
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EF COMST - PuTTY - O X

Figure 57. Text display of the trustzone ne110 wor1ia application

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.

The MCUXpresso Config Tools consist of the following (only pins tool is supported in this release):
Table 1. MCUXpresso Config Tools

Config Tool Description Image

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

Clock tool For system clock configuration
Peripherals tools For configuration of other peripherals
Project Cloner Allows creation of standalone projects

from MCUXpresso SDK examples.

®®E®

MCUXpresso Config Tools can be accessed in the following products:

* Integrated in the MCUXpresso IDE. Config tools are integrated with both compiler and debugger which makes it the
easiest way to begin the development.

¢ Standalone version available for download from www.nxp.com. Recommended for customers using IAR Embedded
Workbench, Keil MDK pVision, 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 MCUXpresso IDE Config Tools installation
folder that can help start your work.
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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). It offers user the flexibility to select and change multiple builds. The
wizard also includes a library and provides source code options. The source code is organized as software components,
categorized as drivers, 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 New project, as shown in Figure 58.

U Quickstart Panel = g
E MCUXpresso IDE (Free Edition)

- Start here

B New project...
B8 import SDK examp e(s)...

m

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

& Quick Settings= =

Figure 58. MCUXpresso IDE Quickstart Panel

For more details and usage of new project wizard, see the MCUXpresso_IDE_User_Guide.pdf in the MCUXpresso IDE
installation folder.

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. Linux: The serial port can be determined by running the following command after the USB Serial is connected to the
host:

$ dmesg | grep "ttyUSB"
[503175.307873] usb 3-12: cp2l10x converter now attached to ttyUSBO
[503175.309372] usb 3-12: cp2l0x converter now attached to ttyUSB1
There are two ports, one is Cortex-A core debug console and the other is for Cortex M4.

2. Windows: To determine the COM port open Device Manager in the Windows operating system. Click on the Start
menu and type Device Manager in the search bar.
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Control Panel (3)

=h Device Manager

E';;s\ﬁawdevi(es <l ciiat
Device Manager

i Update devict yiew and update your hardware's settings and driver s

Pictures (9)

|| Companies.inc

| hutinc

| PTPstilllmageTablesinc
| VIDs_PIDs.TXT

|| SCSI_CDB_RcvCpyRslts.inc
|| SCSI_CDB_SPC.inc

| hei_command_tableinc
| RNDIS_OID.inc

|| CDCRequests.inc

Files (1)

=] dialog_settings.xml

» See more results

‘DE\{\[EMEHEQEI’ < | | shutdown | » |

Figure A-1. Device Manager

MCUXpresso IDE New Project Wizard

3. In the Device Manager, expand the Ports (COM & LPT) section to view the available ports. The COM port names
will be different for all the NXP boards.

a. OpenSDA - CMSIS-DAP/mbed/DAPLinKk interface:

A -

13 Ports (COM & LPT)
i) ?" mbed Serial Port (COM41)

Figure A-2. OpenSDA - CMSIS-DAP/mbed/DAPLink interface

b. OpenSDA - P&E Micro:

4 73" Ports (COM &L LPT)

L ? Open5DA - CDC Senal Port (http://www.pemicro.com/opensda) (COM22)
Figure A-3. OpenSDA - P&E Micro

c. OpenSDA - J-Link:

4 75" Ports (COM &L LPT)

d. P&E Micro OSJTAG:

4 Ports (COM & LPT)

Figure A-4. OpenSDA - J-Link

..YZ¥ JLink CDC UART Port (COM12)

X = OSBDM/OSITAG - CDC Serial Port (http://www.pemicro.com/osbdm, http://www.pemicro.com/opensda) (COM43)

Figure A-5. P&E Micro OSJTAG

e. LPC-Link2:
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v &4 Ports (COM & LPT)
§ LPC-Linkll UCom Port (COM16)

Figure A-6. LPC-Link2

Appendix B Default debug interfaces

The MCUXpresso SDK supports various hardware platforms that come loaded with a variety of factory programmed debug
interface configurations. Table B-1 lists the hardware platforms supported by the MCUXpresso SDK, their default debug
interface, and any version information that helps differentiate a specific interface configuration.

NOTE

The OpenSDA details column in Table B-1 is not applicable to LPC.

Table B-1. Hardware platforms supported by MCUXpresso SDK

Hardware platform Default interface OpenSDA details
EVK-MIMXRT595 CMSIS-DAP N/A
EVK-MIMXRT685 CMSIS-DAP N/A
FRDM-K22F CMSIS-DAP/mbed/DAPLink OpenSDA v2.1
FRDM-K28F DAPLink OpenSDA v2.1
FRDM-K32L2A4S CMSIS-DAP OpenSDA v2.1
FRDM-K32L2B CMSIS-DAP 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-KE16Z CMSIS-DAP/mbed/DAPLink OpenSDA v2.2
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

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

Hardware platform

Default interface

OpenSDA details

FRDM-KW41Z CMSIS-DAP/DAPLink OpenSDA v2.1 or greater
Hexiwear CMSIS-DAP/mbed/DAPLink OpenSDA v2.0
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 v1
JN5189DK6 CMSIS-DAP N/A

LPC54018 loT Module N/A N/A
LPCXpresso54018 CMSIS-DAP 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
LPCXpresso54S018M CMSIS-DAP N/A
LPCXpresso55s16 CMSIS-DAP N/A
LPCXpresso55s28 CMSIS-DAP N/A
LPCXpresso55s69 CMSIS-DAP N/A
MAPS-KS22 J-Link OpenSDA OpenSDA v2.0
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-K64F120M

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-KM34Z275M

P&E Micro OpenSDA

OpenSDA v1.0

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

Hardware platform Default interface OpenSDA details
TWR-KM35Z275M CMSIS-DAP OpenSDA v2.2
TWR-KV10232 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

Appendix C Updating debugger firmware

C.1 Updating LPCXpresso board firmware

The LPCXpresso hardware platform comes with a CMSIS-DAP-compatible debug interface (known as LPC-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), LPC-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 Debug). 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/lIpcutilities.

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/Ipcutilities, select LPCScrypt, and then the
documentation tab).

Install the LPCScript utility.
Unplug the board's USB cable.
Make the DFU link (install the jumper labelled DFUIlink).
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 dirs).
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 in again.
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