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Chapter 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 and various other middleware to support rapid development.

For supported toolchain versions, see MCUXpresso SDK Release Notes for MIMXRT1170-EVK
(document MCUXSDKMIMXRT117XRN).

For more details about MCUXpresso SDK, see MCUXpresso Software Development Kit (SDK).

Application Code

Stacks and Middleware
(Connectivity, Security, Board Support
DMA, Filesystem, etc,)

Peripheral Drivers

CMSIS-CORE and CMSIS-DSP
(Device Header Files: Core Access Functions, Intrinsics, Peripheral & Interrupt Definitions, DSP Library)

Microcontroller Hardware

Figure 1. MCUXpresso SDK layers
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Chapter 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.

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).

rtos_examples: Basic FreeRTOSTM 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.

multicore examples: Applications for both cores showing the usage of multicore software components and the
interaction between cores.

Oother examples: See detail in package boards/evkmimxrt1170.

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 AP/
Reference Manual.

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 he11o wor1d example (part of the demo apps folder), the same general rules apply to any
type of example in the <board name> folder.

In the hello_world application folder you see the following contents:
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MCUXpresso SDK board support package folders

armgec
iar — Toolchain folders: project and linker files
mdk
'I;‘, board.c Board macro definitions (LEDs, buttons, etc)
&l board.h

J;;’ clock_config.c L . .

B dock configh Application-specific clock configuration
hello_world.bin » Pre-compiled application

&l hello_world.c » Application main source file

B8 hello_world.mex —» Application-specific MCUXpresso Config Tool configuration

hello_world.xml * Project definition file for MCUXpresso IDE and PG

E o
s p!n'mux'c — Application-specific pin configuration
& pin_mux.h

| readme.txt » Description and instructions for running

Figure 2. Application folder structure

Allfiles 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 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 files
* devices/<device name>/drivers: All of the peripheral drivers for your specific MCU
* devices/<device name>/<tool name>: Toolchain-specific startup code, including vector table definitions

* devices/<device name>/utilities: ltems such as the debug console that are used by many of the example
applications

* devices/<devices name>/project template Project template used in CMSIS PACK new project creation

For examples containing an RTOS, there are references to the appropriate source code. RTOSes are in the rfosfolder. 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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Chapter 3
Run a demo using MCUXpresso IDE

NOTE
Ensure to include the MCUXpresso IDE toolchain when generating MCUXpresso SDK package. Most
MCUXpresso projects provide two targets (debug and release). For CM7 projects, they are actually flash target.
For CM4 projects, they are linked to RAM. To debug and run the CM7 examples, set SW1 to 0010 as internal flash
boot mode. Currently, MCUXpresso IDE does not support CM4 download/debug.

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 MIMXRT1170-EVK 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 SDKs view to install an SDK. In the window that appears, click OK and wait
until the import has finished.

() Installed SDKs 5% | [C] Properties EJ Console [*! Problems [] Memory % Instruction”

(@ Installed SDKs

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

Mame Version Location

Figure 3. Install an SDK

2. On the Quickstart Panel, click Import SDK example(s)....
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Run a demo using MCUXpresso IDE

() Quickstart P... &% )= Global Varia... (x}=Variables

9 Breakpoints

»

. MCUXpresso IDE (Free Edition) P~
[_ioE )

~ Start here

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

& Import project(s)

m

GNP

22 Quick Settings>=>

e W

Figure 4. Import an SDK example

3. In the window that appears, select MIMXRT1176x0xx. Then, select evkmimxrt1170 and click Next.

® 50K Import Wizard m] ®
(D) Importing project(s) for device: MIMXRT 11780000 using board: MIMXRT1170-EVK x @
0] - ~
. Board and/or Device selection page
~ SDK MCUs [ Available boards 55 T | &
MCUs from installed SDKs. Please Please select an available board for your project.
click abave or visit Supported boards for device: MIMXRT1176:coc00 |
mcuxpresso.nxp.com to obtain
additional SDKs.
MNXP MIMXRT 117 6oooc:
v MIMXRT1170
MIMERT 11 Tecco
evkmimzrt1170 evkmimrt1170_om13790host evkmimzxrt1170_agm01
Selected Device: MIMXRT11760000c using board: MIMXRT1170-EVK SDKs for selected MCU
Target Core: multicore device with cores: cortex-m4 cortex-m7 Name SDK Version ~ Manifest Ve... Location
Description: MIMERT1176: i.MX® MIMXRT1176 1GHz, 2MB RAM Microcentrollers (MCUs)
based on ARM® Cortex®-M4 Core and ARM® Cortex®-MT Core H SDK_2x_board MIMXRT11 2.9.0 3.80 JE <Commen>\board_MIMXRT1170
v
@ < Back Next > Finish Cancel

Figure 5. Select MIMXRT1170-EVK board

4. Expand the demo_apps folder and select hello world. Then, click Next.
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| B8 - t Wiza ] X
1, The source from the SDK will be copied into the workspace. If you want to use linked files, please unzip the 'SDK_2.x_beard_MIMXRT1170-EVE SDK. ‘ »k
. Import projects
Project name prefic |evkmimxrt11?0 % | Project name suffix:
Use default location
FAMCUX_Workspace\evkmimuxrt1170 Browse...
Project Type Project Options
@®C Project Ce+ Project C Static Library Co++ Static Library SDK Debug Console () Semihost (® UART Example default
Copy sources
Import other files
Examples | ¥ %[ BB
|t}-petc filter |
|
Name Description Version 2
~ W] = demo_apps
[ £ nand_flash_management
[] = bubble_peripheral_cmd The bubble level demo demonstrates basic usage of the on-board accelerometer to im...
[ = bubble_peripheral_cm7 The bubhble level demo demonstrates basic usage of the on-board accelerometer to im...
[0 = ecompass_cmd The E-Compass demo application demonstrates the use of the FXOS58700 senser. The til...
[ = ecompass_cm7 The E-Compass demo application demonstrates the use of the FXO58700 senser. The til...
[] = hello_world_demo_cmd The HelloWorld demo prints the "Hello World" string to the terminal using the SDK UA...
|7 hel\o_wor\d_demo_(m?l The HelleWorld demo prints the "Hello World” string to the terminal using the SDK UA...
L] hello_world_virtual_com_cm4 Hello World Virtual Com demonstrates the use of virtual com to print the "Helle Worl
[ = hello_world_virtual_com_cm7 Hello World Virtual Com demonstrates the use of virtual com to print the "Hello World"...
[0 = iee_apc_cm4 The IEE APC demo application demonstrates usage of the IEE and [EE APC driver. The In...
[ = iee_apc_em? The [EE APC deme application demonstrates usage of the [EE and [EE APC driver, The In...
[] = iled_blinky_cm4 The LED Blinky demo application provides a sanity check for the new 50K build environ...
[ = iled_blinky_cm7 The LED Blinky demo application provides a sanity check for the new S0K build environ...
[0 = Ipadc_high_sample_rate_sample_signal_cm4 This derno application demonstrates the use of the LPADC to sample the analog signal....
[0 = Ipadc_high_sample_rate_sample signal_cm7 This derno application demonstrates the use of the LPADC to sample the analog signal....
[] = Ipadc_sample_rate_count_cmd The Ipadc sample rate count deme application can be used to measure ADC's sampler...
[0 = Ipadc_sample_rate_count_cm7 The Ipadc sample rate count demo application can be used to measure ADC's sample r... v
<Back | Net> |[ Finish Cancel
Figure 6. Select hello world

5. Ensure Redlib: Use floating point version of printf is selected if the example prints floating point numbers 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 Finish.
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Run a demo using MCUXpresso IDE

B 50K Import Wizard O ®
n ~
. Advanced Settings
w (/C++ Library Settings
Set library type (and hosting variant) | Redlib (nohost-nf) v
I MNewlibManao: Use fleating point version of printf
] Redlib: Use character rather than string based printf NewlibMano: Use floating point version of scanf
[ Redirect SDK "PRINTF" to C library "printf" [ Redirect printf/scanf to [TM
Include semihast HardFault handler Redirect printf/scanf to UART
= Hardware settings
Set Floating Point type | Fpy5-D16 (Hard ABI) ~
= MCU C Compiler
Language standard | GNU C99 (-std=gnu93) v
= MCU Linker
[JLink application to RAM
* Memory Configuration
Memaory details
Default LinkServer Flash Driver | Browse...
Type Mame Alias Location Size Driver
Flash BOARD_FLASH Flash (30000000 0x1000000 MIMXRT1170_SFDP_QSPI.cfx
RAM BOARD_SDRAM RAM 080000000 03000000
RAM NCACHE_REGION RAMZ 083000000 0x 1000000
RAM SRAM_DTC_cm7 RAM3 020000000 0x40000
RAM SRAM_ITC cm7 RAMA O 0x40000
RAM SRAM_OC1 RAMS 020240000 020000 .
@ < Back Mets | Fnish f|] canca
Figure 7. Select use floating point version of printf

3.3 Run an example application

To download and run the application, perform the following steps:
1. See Table 2 to determine the debug interface that comes loaded on your specific hardware platform.

+ If using J-Link with either a standalone debug pod or OpenSDA, install the J-Link software (drivers and utilities)
from SEGGER.

» For boards with the OSJTAG interface, install the driver from KEIL.
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 the

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

Getting Started with MCUXpresso SDK for MIMXRT1170-EVK, Rev. 0, February 8, 2021
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Run a demo using MCUXpresso IDE

= Session | Basic options for your PuTTY session |
Log_gng Specify the destination you want to connect to
= Terminal

Keyboard
. —Features : B:
= Window ) Telnet (") Rlogin () SSH

' Z:T Load, save or delete a stored session
Selection Debug

AT o (=D

- Tehne
Rlogin
@ SSH
Satal Close window on exi _
( JAways () Never @ Onlyon cdean exit
| Mbowt || Hep Open || Cancel |

Figure 8. Terminal (PuTTY) configurations

4. On the Quickstart Panel, click Debug 'evkmimxrt1170_demo_apps_hello_world’ [Debug].
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Run a demo using MCUXpresso IDE

Figure 9. Debug hello_world case

Y Quickstart Panel 2 #-Variables % Breakpoints ~ 7 @installed SDKs © =

8

MCUXpresso IDE - Quickstart Pane =
=== Project: evkmimxrt1170_hello_world_demo_cm7 [T u Installed SDKs

~ Create or import a project

WMo alo

Ta install an SDK. simply diag and drop an SDK (zip file/falder) into the 'Installed SDKs' view. [Common ‘mecuxpresso
1N 2 Installed SDKs . Available Boards| Available Devices
New project. — ! :
® lmport SDK example(s)... Name y o SDK Version Manifest Version Location
® import project(s) from file system.. ! ':§DK 2x_board MIMXRT1170-E\ 2.7.0 3.6.0 & <Common>\board MIMXRT1170-EV
~ Build your project
@ % Build
¢ Clean
- Debug your project B~~~
# Debug ® Debug using LinkServer probes (CTRL+SHIFT+ALT+L)
5 £ Attach to a running target using LinkServer (CTRL+ALT+L)
B Program flash action using LinkServer
« Mierallsmanie
< Erase flash action using LinkServer >

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.)

Figure 10. Attached Probes: debug emulator selection

. Probes discovered

Connect to target: MIMXRT 11760000

1 probe found. Select the probe to use:

Available attached probes

Name Serial number/ID Type Manufa.. IDE Debug Mode
[® CMSIS-DAP 02280000076dcb2... LinkSer.. ARM Non-Stop |
Supported Probes (tick/untick to enable/disable)
MCUXpresso IDE LinkServer (inc. CM51S-DAP) probes
Probe search options
Search again
Remernber my selection (for this Launch confliguration)
®@ oK Cancel

6. The application is downloaded to the target and automatically runs to main ().

User's Guide
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File Edit Source Refactor Navigate Search Project ConfigTools Run
| @R v @i Biw|m

i [ | |

& Project Explorer 2 | 7. Peripherals+ Gt Registers # Faults

v = evkmimxrt1170_hello_world_demo_cm7 <Debug>
© Project Settings
# Binaries

! Includes

! CMSIS

8 board

& component

& device

2 drivers

8 evkmimxrt1170

G

B

 source
2 startup
8 utilities
@ xip

& Debug
&= doc

U Quickstart Panel & =8

[ X(] MCUXpresso IDE - Quickstart Panel =

10e

= Project: evkmimxrt1170_hello_world_demo_em7 [Debug]

o

® evkmimxrt1170_hello_world_demo_cm7 LinkServer Debug.launch

workspace - evkmimxrt1170_hello_world_demo_cm7/source/hello_world.c - MCUXpresso IDE

Analysis FreeRTOS Window Help

S e BHLAIKFREYOTA IO

= -

% Debug =
~ o Thread #1 1 (Suspended : Breakpoint)

= main() at hello_world.c:35 0x30002882
+ arm-none-eabi-gdb (8.3.0.20190703)

=int main(void)
{

char ch;

I

Init board hardware.
BOARD_ConfigMPU();
BOARD_InitPins();
BOARD_BootClockRUN();
BOARD_InitDebugConsole();

* /

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

while (1)
{
ch = GETCHAR();

PUTALARZ ALY .

>

B Console & &7 Siile)

[] |BEREP B ¥
evkmimxrt1170_hello_world_demo_cm?7 LinkServer Debug [C/C++ (NXP Semiconductors) MCU Application]
[MCUXpresso Semihosting Telnet console for 'evkmimxrtl1176_hello_world_demo_

-

Figure 11. Stop at main () when running debugging

Start the application by clicking Resume.

Figure 12. Resume button

Window

m

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 13. Text display of the hello_world demo
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Run a demo using MCUXpresso IDE

3.4 Build a multicore example application

This section describes the steps required to configure MCUXpresso IDE to build, run, and debug multicore example applications.
The following steps can be applied to any multicore example application in the MCUXpresso SDK. Here, the dual-core version of
hello world example application targeted for the evkmimxrt1170 hardware platform is used as an example.

1. Multicore examples are imported into the workspace in a similar way as single core applications, explained in Build an
example application. When the SDK zip package for evkmimxrt1170 is installed and available in the Installed SDKs view,

click Import SDK example(s)... on the Quickstart Panel. In the window that appears, select MIMXRT1176xxxxx. Then,
select evkmimxrt1170 and click Next.

. SOK Import Wizard

O X
(D) Importing project(s) for device: MIMXRT1176x00x using beard: MIMXRT1170-EVK ‘y’{ \E

. Board and/or Device selection page

= SDK MCUs . Available boards

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

above or visit mcuxpresso.nxp.com to 5 rted boards for device: MIMXRT1176
obtain additicnal SDKs. | LPPOMes Doares Tor fevies —— |

1 13| &

NXP MIMKRT 1176e0000

~ MIMXRT1170
MIMERT 117600000
RP— @m e 2 e ~
('sok ) sDK SDK
evkmimurt1170 evkmimxrt1170_om13790host evkmirmurt1170_agm01
Selected Device: MIMXRT1176x0000¢ using board: MIMXRT1170-EVK 5DKs for selected MCU
Target Core: multicere device with cores: cortex-mé cortex-m7 Name SDK Version  Manifest Ve... Location
Description: MIMART1176: .MX® MIMERT1176 1GHz, 2MB RAM Microcentrollers (MCUs) .
based on ARM® Cortex® -M4 Core and ARM® Cortex®-M7 Core tH SDK_2.x_board_ MIMXRT11" 2:9.0 380 JL <Common>\board MIMXRT1170-
@ < Back Next > Finish Cancel

Figure 14. Select the evkmimxrt1170 board

2. Expand the multicore examples folder and select hello_world_cm7. The hello world cm4 counterpart project is

automatically imported with the cm7 project, because the multicore examples are linked together and there is no need to
select it explicitly. Click Finish.
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38 sDK Import Wizard [m] pod

© 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_MIMXRT1170-EVK’ SDK. The advanced options page is

. Import projects
Project name prefix: evkmimxrt1170 Project name suffix:

[ Use default location

C:\Users\nxa12829\Documents\MCUXpressolDE_11.1.1_3241\workspace\evkmimxrt117 Browse.
Project Type Project Options
c C++ Project () C Static Library () C++ Static Library SDK Debug Console O Semihost O UART ® Example default
Copy sources
Mimport other files
Examples | & %] BB
[type to fiter
Name Description Version ~
O erp The Multicore eRPC Matrix Multiply RTOS project is a simple de.
O The Multicore eRPC Two Way RPC RTOS project s a simple de...
0 erpe 1 The Multicore eRPC Two Way RPC RTOS project is a simple de...
O The FreeRTOS Message Buffers multicore project is a simple de...

[[] = freertos message buffers cm? : Linked to: freertos m The FreeRTOS Message Buffers multicore project is a simple de...
% hello_world_cm4 The Multicore Hello World demo application demonstrates ho.

[7] % hello_world_cm7 : Linked to: hello_world_cmd; The Multicore Hello World demo application demonstrates ho..
[[] = multicore_manager_cmd4 The Multicore Manager example application demonstrates adv...
[J = multicore_manager_cm? : Linked to: multicore_manac The Multicore Manager example application demonstrates adv...
[] = rpmsg_lite_pingpong_cm4 The Multicore RPMsg-Lite pingpong project is a simple demon...
pmsg_lite_pingpong_cm7 - Linked to: rpmsg_lite_pin The Mullicore RPMsg-Lite pingpong project is a simple demon v
2 < Back Next > Cancel

Figure 15. Select the hello_world multicore example

3. Now, two projects should be imported into the workspace. To start building the multicore application, highlight the

hello world cm7 project (multicore 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 Debug.

. workspace - MCUXpresso IDE

File Edit Navigate Search Project ConfigTools Run An:
mvgol e ~aAdeieviain e nmsa

= | ¥ 1 Debuy (Debuy build)

& Project E.. & | &
2 Release (Release build)

= evkmimxrt1170_hello_world_cm4 <Slave>
= evkmimxrt1170_hello world_cm7 <Master> <Debug>

Figure 16. Selection of the build target in MCUXpresso IDE

Press <code>Build</code> button to start the multi-core project build.. Because of the project reference settings in multicore
projects, triggering the build of the primary core application (cm7) also makes the referenced auxiliary core application (cm4)

to build.
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Run a demo using MCUXpresso IDE

NOTE
When the Release build is requested, it is necessary to change the build configuration of both the primary and
auxiliary core application projects first. To do this, select both projects in the Project Explorer view and then
right click which displays the context-sensitive menu. Select Build Configurations -> Set Active -> Release. This
alternate navigation using the menu item is Project -> Build Configuration -> Set Active -> Release. After switching
to the Release build configuration, the build of the multicore example can be started by triggering the primary core
application (cm7)build.

W worpnce MCURpresa 0F

N P D
culc

Delete

1 Debug (Debug buikd)
| 2 Release Release bul)

3 Dobug As
Profle A

© Quickstart Panel 1

Figure 17. Switching multicore projects into the Release build configuration

3.5 Run a multicore example application

The primary core debugger handles flashing of both the primary and the auxiliary core applications into the SoC flash memory.
To download and run the multicore application, switch to the primary core application project and perform all steps as described
in Run an example application. These steps are common for both single-core applications and the primary side of dual-core
applications, ensuring both sides of the multicore application are properly loaded and started. However, there is one additional
dialogue that is specific to multicore examples which requires selecting the target core. See the following figures as reference.

2 Quickstart Panel 2 #-Variables ®e Breakpoints T nstalled SDKs Properties [ Problems B Console # & Termina mage Info BDebugger Console  ~ &
~ Build your project i LG BRIy Y
& puild CDT Build Console [evkmimxrt1170_hello_ world_cm7]
ui B e . - -
¢ Clean arm-none-eabi-size "evkmimxrt117@_hello_world_cm7.axf"; # arm-none-eabi-objcopy -\*
text data bss dec hex filename
- Debug your project T 24428 4 8568 32992  8@e@ evkmimxrtll7e_hello_world_cm7.axf
£ Debug ® Debug using LinkServer probes (CTRL+SHIFT+ALT+L)
4 Attach to a running target using LinkServer (CTRL+ALT+L)

warnings. (took 25s.139ms)
Program flash action using LinkServer

~ Miscellaneous i . i
e Erase flash action using LinkServer
- ~

Figure 18. Debug hello_world_cm7 case
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. Probes discovered

Connect to target: MIMXRT 117 6x0000¢

1 probe found. Select the probe to use:

O X

Available attached probes

Nama Serial number/ID Type Manufa... |IDE Debug Mode
CMSIS-DAP 02280000076dcb2... LinkSer.. ARM Non-Stop

Supported Probes (tick/untick to enable/disable)

MCUXpresso IDE LinkServer (inc. CMSIS-DAP) probes

Probe search options

Search againj

Remember my selection (for this Launch configuration)
@ CK Cancel

Figure 19. Attached Probes: debug emulator selection
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5 B2 memgr 34 /* Init board hardware.*/

BOARD_ConfigMPU();
BOARD_InitPins();
BOARD_BootClockRUN() ;

~ 2 source
> [€] hello_world_cored.c

» [£] semihost_hardfault.c 83 BOARD_InitDebugCensole();
> (3 startup 89
> [ utilities 98 /* Print the initial banner from Primary core */
91 (void)PRINTF("\ri\nHelle World from the Primary Core!\rinin")
> 2 xip v a2
< i & 93 #ifdef COREL_IMAGE_COPY_TO_RAM

LEE /* Calculate size of the image - not required on MCUXpresso
image to the target memory during startup automatically *

uint32_t corel image_size;

corel_image_size = get corel_image_size();

() Quickst... i (x=Variables ®g Breakp... 8

Figure 20. Stop the primary core application at main() when running debugging
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Run a demo using MCUXpresso IDE

After clicking Resume All Debug sessions, the he11o world multicore application runs and a banner is displayed on the terminal.
If this is not the case, check your terminal settings and connections

Eile Edit Setup Control

Window KanjiCode

Help

Hello HWorld from the Primary Coret

Starting Secondary core.

The secondary core application has been started.

Figure 21. Hello World from the primary core message
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Chapter 4
Run a demo application using IAR

NOTE
Currently, IAR doesn't support flash erase.

NOTE
When use IAR download/debug flexspi nor related targets, please make sure the boot switch is put to internal
flash boot mode (0010)..

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 MIMXRT1170-EVK hardware platform is used as an example, although these
steps can be applied to any example application in the MCUXpresso SDK.

4.1 Build an example application
Do the following steps to build the hello world demo application.

1. 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=>/<core_type>/iar
Using the MIMXRT1170-EVK hardware platform as an example, the hello world workspace is located in:
<install_dir>/boards/evkmimxrt1170/demo_apps/hello_world/cm7/iar/hello_world_demo_cm7.eww
Other example applications may have additional folders in their path.
2. Select the desired build target from the drop-down menu.
There are twelve project configurations (build targets) supported for most MCUXpresso SDK projects:

* Debug— Compiler optimization is set to low, and debug information is generated for the executable. The linker file is
rAM linker, where text and data section is put in internal TCM.

* Release— Compiler optimization is set to high, and debug information is not generated. The linker file is raM linker,
where text and data section is put in internal TCM.

* ram 0x1400_debug— Project configuration is same as the debug target. The linker file is RaM _0x1400 linker, where
text is put in ITCM with offset 0x1400 and data put in DTCM.

* ram 0x1400_release— Project configuration is same as the release target. The linker file is RaM_0x1400 linker,
where text is put in ITCM with offset 0x1400 and data put in DTCM.

* sdram_debug— Project configuration is same as the debug target. The linker file is spram linker, where text is put in
internal TCM and data put in SDRAM.

+ sdram_release— Project configuration is same as the release target. The linker file is sbram linker, where text is put
in internal TCM and data put in SDRAM.

* sdram_txt_debug— Project configuration is same as the debug target. The linker file is sbrRaM_txt linker, where text
is put in SDRAM and data put in OCRAM.

* sdram_txt release— Project configuration is same as the release target. The linker file is sbraM_txt linker, where
text is put in SDRAM and data put in OCRAM.

* flexspi_nor_ debug— Project configuration is same as the debug target. The linker file is f1exspi nor linker, where
text is put in flash and data put in TCM.

* flexspi nor release— Project configuration is same as the release target. The linker file is flexspi nor linker,
where text is put in flash and data put in TCM.
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Run a demo application using IAR
* flexspi nor sdram release- Project configuration is same as the release target. The linker file is
flexspi_nor_sdram linker, where text is put in flash and data put in SDRAM.

* flexspi nor_ sdram_debug— Project configuration is same as the debug target. The linker file is
flexspi_nor_ sdram linker, where text is put in flash and data put in SDRAM.

For some examples need large data memory, only sdram_debug and sdram_release targets are supported. For this
example, select hello_world — debug.

: Workspace - 0 X
debug L
flexspi_nar_debig
sdram_debug

flexspi_nor_sdram_debug
sdram_tst_debug
ram_0x1400_debig
ielease
flexspi_nor_release
sdram_ielease
flexspi_nor_sdram_release
sdram_tst_release

ram Ox1400 release
T —

(£ il startup .
—= W utilities °

Figure 22. Demo build target selection

. To build the demo application, click Make, highlighted in red in Figure 23.

File Edit View Project CMSIS-DAP Tools Window Help

+ 1 1 P - - = e B
NOWM@ = X1 DC Q2 S B[R0 B[@=o0 Tt
Workspace w 3 X | hello_world.c Xx

debug ¥

F”es | - /**t*******ﬁ**iw**#w***t***ﬁ***t**it***t+**ﬁ**ik***k***r***w**fﬂ*i
=R lhello_world_demo_cm? - deb... n- -E * prototypes

-board ARAAA AR d AR A A A A A A AR A A A A A A A AR A A A A A A A A A A A A A AR I A A AR A AR A A A I A A A F A A A AA
= Bl CMSIS

JRARFAR AR AT A KA AR AR AR A E A KRR A AAE A AR AR A E AR A A A E A A

* Code

H component
[ W device

W doc

B drivers

M source
-] Wl startup

H utilities :Lnt main (void)

-_XIp char ch;
B Cutput

AhEFA A A AR A A A A A A A AR A A A AR A A AR A A AR A A A AR AAAEA
/*f
o @brlof Main function

/* Init board hardware. */
BOARD ConfigMPU();
BOARD_InitPins():
BOARD_BootClockRUN () ;
BOARD InitDebugConsole():

Figure 23. Build the demo application

4. The build completes without errors.
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4.2 Run an example application

To download and run the application, perform these steps:

1. This board supports the CMSIS-DAP/mbed/DAPLink debug probe by default. Visit MBED and follow the instructions to
install the Windows® operating system serial driver. If running on Linux OS, this step is not required.

Run a demo application using IAR

2. Connect the development platform to your PC via USB cable. Connect the USB cable to J11 and make sure SW1[1:4] is

0010b.

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 ). 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.hfile)
b. No parity
c. 8 data bits
d. 1 stop bit
3 PuTTY Configuration
Category:
=) Session Basic options for your PuTTY session |
£ Lpgging Specify the destination you want to connect to
=~ Teminal e
Senal line Speed
- Keyboard e
- Bel COM16 115200
- Features onnechon type:
= Window (VRaw () Telnet () Rlogin () SSH | @ Seral
ﬁppea_rarlce Load, save or delete a stored session
Behaviour
- Translation Saved Sessions
- Selection Debug
- Colours :
Default Settin
& Connecton T I —
=
ooy
~Tone
Rlogin
- SSH
Seia Close window on exit:
) Mways ( Never @ Onlyon clean exi
| Mot || Heb Open || Cancel
Figure 24. Terminal (PuTTY) configuration

4. InIAR, click the Download and Debug button to download the application to the target.
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£ G > £ = ¢ > [<] [2] -'E@'—El.]]l]l?—

Figure 25. Download and Debug button
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* When using CMSIS-DAP to debug CM4 sdram related target (flexspi nor sdram, sdram_txt, etc) in
IAR, an extra option need to be specified in debugger settings. Check and fill in --macro_param enable_core=1

in Debugger -> Extra Options -> Command line options, as shown in Figure 26.

Options for node "hello_world_demo_cmd4"

Category:

General Options

Static Analysis

Runtime Checking
C/C++ Compiler Setup  Download Images Multicore  Extra Options  Plugins

Assembler
Output Converter Use command line options

Custom Build

Factory Settings

Command line options: {one per line}
Build Actions
Linker -macro_param enable_core=1
Iﬁ

Simulator

CADIL

CMSIS DAP

GDB Server

Ijet

J-ink/)-Trace

TI Stellaris

Nu-Link

PE micro

ST-LINK
Third-Party Driver
TI MSP-FET

TIXDS

Cancel

Figure 26. Selecting Command line options

« If debug with JLINK as probe, jlinkscript file is needed

— When downloading the cm7 project, uncheck Use macro files, as shown in Figure 27, and check Use

command line options, as shown in Figure 28.
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Options for node "hello_world_demo_cm7" x

Category: Factary Settings

General Options

Static Analysis

Runtime Checking
C/C++ Compiler Setup Download Images Multicore Extra Options Plugins
Assembler
Output Converter Driver [+ Run to

Custom Build CMSIS DAP v —
Build Actions

Linker Setup macros

Debugger I [ ] Use macro ﬁle(s)l

Simulator
CADI

CMSIS DAP
GDB Server
I-jet
J-Link/J-Trace
TI Stellaris [_] Override default

$PROJ_DIR$/evkmimxrt1170_connect_cm7.mac

Device description file

Nu-Link $TOOLKIT_DIR$\CONFIG\debuggerNXP\MIMXRT1176x00¢_I
PE micro
ST-LINK
Third-Party Driver
TI MSP-FET

TI XDS

Cancel

Figure 27. Uncheck Use macro file(s)
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NOTE

Options for node "hello_world_demo_em7"

Categony: Factory Settings

General Options
Static Analysis
Runtime Checking
C/C++ Compiler Setup Download Images Multicors Extra Options Plugins
Assembler
Output Converter
Custom Build
Build Actions
Linker
Simulator
CADI
CMSIS DAP
GDB Server
I-jet
J-Link/J-Trace
TI Stellaris
Nu-Link
PE micro
ST-LINK
Third-Party Driver
TI MSP-FET

Use command line options

Command line options: (one per line)
. —jlink_seript_file=$PROJ_DIR$/../evkmimxrt1170_connect_em4_cm7:

TI XDS

Cancel

Figure 28. Check Use command line options

— When download the cm4 project, content of command line options should be changed as below:

> Target with SDRAM

jlink script file=$PROJ DIRS/../
evkmimxrtl1170 connect cm4 cmdside sdram.jlinkscript

> Other target

jlink_script_ file=$PROJ_DIRS/../
evkmimxrt1170 connect cm4 cmdside.jlinkscript

5. The application is then downloaded to the target and automatically runs to the main () function.
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File Edit View Projet Debug Disassembly CMSIS-DAP Tools Window Help

NORE &8 %0 1< Q>5r=E<BOIRAL MO-= 6 cOlinIr g 08 -Tionaw:s

Workspace w B X helloworldc x

debug

Files L .

= @ hello_world_demao_cm7 - debug v

(= M board

(= B CMSIS

{7 W component ]
¥ Wl device \

—& E doc L

= W drivers -

& B source ‘

7] 1 startu|

il | unimeg %  |nt main(void)

= -.nF' il char ch;

] i Quitput chi

_BootC IN() s
BOARD_InitDebugConscle();

Figure 29. Stop at main() when running debugging

6. Run the code by clicking the Go button to start the application.

4

A3 ool |-l

Figure 30. Go button

7. Thehello worldapplicationis now running and a banneris displayed on the terminal. If this is not true, check your terminal
settings and connections.

22 COM39 - PuTTY

hello world.

Figure 31. Text display of the hello_world demo

4.3 Build a multicore example application

This section describes the steps to build and run a dual-core application. The demo applications workspace files are located in
this folder:

<install_dir>/boards/<board_name>/multicore_examples/<application_name=>/<core_type=>/iar

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

<install_dir>/boards/evkmimxrt1170/multicore_examples/hello_world/cm4/iar/hello_world_cm4.eww

<install_dir>/boards//evkmimxrt1170/multicore_examples/hello_world/cm7/iar/hello_world_cm7.eww
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Build both applications separately by clicking the Make button. Build the application for the auxiliary core (cm4) first, because the
primary core application project (cm7) needs to know the auxiliary core application binary when running the linker. Itis not possible
to finish the primary core linker when the auxiliary core application binary is not ready.

Because the auxiliary core runs always from RAM, debug and release RAM targets are present in the project only. When building
the primary core project, it is possible to select either debug/release RAM targets or flexspi nor debug/flexspi nor release
Flash targets. When choosing Flash targets (preferred) the auxiliary core binary is linked with the primary core image and stored
in the external SPI Flash memory. During the primary core execution the auxiliary core image is copied from flash into the CM4
RAM and executed.

4.4 Run a multicore example application

The primary core debugger handles flashing both primary and the auxiliary core applications into the SoC flash memory. To
download and run the multicore application, switch to the primary core application project and perform steps 1 — 4 as described
in Run an example application. These steps are common for both single core and dual-core applications in IAR.

After clicking the Download and Debug button, the auxiliary core project is opened in the separate EWARM instance. Both the
primary and auxiliary image are loaded into the device flash memory and the primary core application is executed. It stops at the
default C language entry point in the main () function.

Run both cores by clicking the Start all cores button to start the multicore application.

o o [Fe

Figure 32. Start all cores button

During the primary core code execution, the auxiliary core is released from the reset. The he1lo world multicore application is
now running and a banner is displayed on the terminal. If this does not appear, check the terminal settings and connections.

{5 COM21:115200baud - Tera Term VT - o x
File Edit Setup Control Window KenjiCode Help

Hel lo World from the Primary Corel!l

Copy Secondary core image to address: 0x20200000, size: 17124
Starting Secondary core.
The secondary core application has been started.

Figure 33. Hello World from primary core message

An LED controlled by the auxiliary core starts flashing, indicating that the auxiliary core has been released from the reset
and is running correctly. When both cores are running, use the Stop all cores and Start all cores buttons to stop or run both
cores simultaneously.

[#lo ~ o1 - 5 pi

Figure 34. Stop all cores and Start all cores buttons
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Chapter 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.

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 MIMXRT117x CMSIS pack.

1. Download the MIMXRT1171, MIMXRT1172, MIMXRT1173, MIMXRT1175 and MIMXRT1176 packs.
2. After downloading the DFP, double click to install it.

5.2 Build an example application
1. Open the desired example application workspace in:
<install_dir>/boards/<board_name>/<example_type>/<application_name=>/madk
The workspace file is named as <demo name>.uvmpw. For this specific example, the actual path is:
<install_dir>/boards/evkmimxrt1170/demo_apps/hello_world/cm7/mdk/hello_world_demao_cm7.uvmpw

2. To build the demo project, select Rebuild, highlighted in red.

LOAD

L5 | | & ~ $4 | hello_world_demo_cm7 1/~ &N

Figure 35. 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. This board supports the cMSIs-DAP/mbed/DAPLink debug probe by default. Visit MBED serial-configuration and follow
the instructions to install the Windows® operating system serial driver. If running on Linux OS, this step is not required.

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 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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2 PuTTY Configuration
Category:
£l Session
-~ Logging
=~ Terminal
- Keyboard
. Ball
- Features
Window
- Appearance
- Behaviour
- Translation
- Selection
- Colours
[=- Connection
- Data
- Proxy
- Telnet
Rlogin
[+ S5H
Serial

m

Basic options for your PuTTY session |

Specify the destination you want to connect to
Senal line Speed

COM18 115200

nnection type:

(Raw () Telnet () Rlogin () SSH | @ Seral
Load, save or delete a stored session
Saved Sessions

Debug

Defaut Settin ﬁ '
' - L

Fis

Close window on ext:

(' Mways ( Never @ Onlyon clean exit

| Mbot || Heb

Open || Cancel |

Figure 36. Terminal (PuTTY) configurations

4. To debug the application, click load (or press the F8 key). Then, click the Start/Stop Debug Session button, highlighted in
red in Figure 37. If using J-Link as the debugger, click Project option >Debug >Settings >Debug >Port, and select SW.

NOTE

When using jlink in MDK, it expects one jlinkscript file named JLinkSettings.JLinkScript in the folder where the
uVision project files are located. Please refer to Segger Wiki for more information.

For the contents in this J1inkSettings.JLinkScript, please use

contents in evkmimxrt1170 connect cm4 cm7side.jlinkscript for cm7

projects, evkmimxrt1170 connect cm4 cmd4side.jlinkscript (non-sdram targets),
evkmimxrt1170 connect cm4 cmdside sdram.jlinkscript (sdram targets) for cm4 projects.
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File Edit Wiew Project Flash Debug Peripherals Tools SVCS Window Help

NMEH @ % @9 ¢ @@= | @ @M R|EE/E/E| B e RAM FRea|@ eocs
X EO BMEFEN Y ORREE O B2 | 2
Registérs . a B .D':sassembﬂr . 1 H
|' Vaue | 61: BOARD ConfigMPU () ; ~
||2sox00002480 FTFEFASS BL.W BOARD ConfigMPU (0x00000934)
(haineA) Gxﬂﬂgi;.dﬂtt wfgﬁ%im;ifzsm ROARD TnitPina (0w000NORTE) il
(x2000003C % .
" 1 hello_world.c | * X
54 L * @brief Main function )
55 *f
56 1int main(void)
5TH{
58 char ch;
29
(=12] /* Init board hardware. =/
200710000 61 BOARD_ConfigMPU();
[x00000683 62 BOARD_InitPins();
000002430 63 BOARD_BootClockRUN({);
(100000 _ 64 BOARD_InitDebugConsole():
65
66 PRINTF({"hello world.\r\n");
Thread 6T
Privileged 68 while (1)
g;; 69 E I
e 70 ch = GETCHAR():
71 PUTCHAR(ch);
L T } i
[El Project | = Registers € >

Figure 37. Stop at main() when run debugging

5. Run the code by clicking Run to start the application, as shown in Figure 38.

e w e e

Registers

|Z|| Run (F5)
Register Start code execution
- Core

RO eD0000S6H

O 1FFFO44(

Figure 38. Run button

The hello world application is now running and a banner is displayed on the terminal, as shown in Figure 39. If this is not
true, check your terminal settings and connections.
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% COMY99 - PuTTY

hello world.

Figure 39. Text display of the hello_world demo

5.4 Build a multicore example application

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

<install_dir>/boards/evkmimxrt1170/multicore_examples/<application_name>/<core_type>/mdk

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

<install_dir>/boards/evkmimxrt1170/multicore_examples/hello_world/cm4/mdk/hello_world_cm4.eww
<install_dir>/boards//evkmimxrt1170/mulficore_examples/hello_world/cm7/mdk/hello_world_cm7.eww

Build both applications separately by clicking the Rebuild button. Build the application for the auxiliary core (cm4) first, because the
primary core application project (cm7) needs to know the auxiliary core application binary when running the linker. It is not possible
to finish the primary core linker when the auxiliary core application binary is not ready.

Because the auxiliary core runs always from RAM, debug and release RAM targets are present in the project only. When building
the primary core project, it is possible to select f1exspi nor debug/flexspi nor release Flash targets. When choosing Flash
targets the auxiliary core binary is linked with the primary core image and stored in the external SPI Flash memory. During the

primary core execution the auxiliary core image is copied from flash into the CM4 RAM and executed.

5.5 Run a multicore example application

The primary core debugger flashes both the primary and the auxiliary core applications into the SoC flash memory. To download
and run the multicore application, switch to the primary core application project and perform steps 1 — 5 as described in Run an
example application. These steps are common for both single-core and dual-core applications in pVision.

Both the primary and the auxiliary image is loaded into the flash memory. After clicking Run, the primary core application is
executed. During the primary core code execution, the auxiliary core code is re-allocated from the SPI flash memory to the RAM,
and the auxiliary core is released from the reset. The he110 wor1d multicore 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 MIMXRT1170-EVK, Rev. 0, February 8, 2021
User's Guide 31/54




NXP Semiconductors

Run a demo using Keil® MDK/uVision

¥ COM21:115200baud - Tera Term YT - O X
File Edit Setup Control Window KanjiCode Help

Hellao World from the Primary Core!

Copy Secondary core image to address: 0x20Z00000, size: 17124
Starting Secondary core.
The secondary core application has been started.

Figure 40. Hello World from primary core message

An LED controlled by the auxiliary core starts flashing indicating that the auxiliary core has been released from the reset and is
running correctly.

Run the primary core project first to debug the auxiliary core, and primary and auxiliary core can be debugged at the same time
on two independent uvision windows.

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

NesHd §| s 53 E&| | | rRERR | i lE !f:_| [# DogConsole_ReadCharalw| 53 ﬁ| [5)] v|
FEe o+ DRBRESR B 2-0N-8-8-|2-
Registers o Ed Disassembly
Register |‘u’alue 48 __asm("NOP"): /* delay */
o 49 }
=1 Core
ey S 0x20202E72 BFOO NOP
RO (e 0D026C7
R [ 000F4240 0xZ020ZE74 9800 LDR 0, [sp, #0xX00]
- R2 00000000 OxZ020ZE76 1C40 ADDS r0,r0,#%1
- R3 [O00F4240 0xZ020ZE78 9000 S5TR 0, [sp, #0xX00]
OxZ0Z0ZETA 4202 LDR rl, [pc, #8] ; B0OxX20202E84
i 00000005 N¥2N7202F7C QRON nr v Tan fnwnnil
RS (00000000 <
R6 (00000000
R7 (00000000 ] hello_world_corel.c
R& [ BT s S s R T P DA S ST
R9 00000000 iE L
R10 (00000000 BT O AR R E AR AR RRRA AR A RRARARARRARRERRRRRRERRRRRRRARR AR AR AR AR
R11 x0O000000 38 Coida
R12 (00000000 3G L A AR R AR A AR AR A A AR A AR R R AR AR AR R AR AL AA AR RS
R13{5F) x2001FFES 40 G/ 1
R14 (LF) (x20202ECE 41 * @brief Function to create delay for Led blink.
) (e 20202E72 42 "
- B «PSR (x81000000 43 void delay(void)
[+ Banked 44 01
i Sydem 45 volatile mint32 t i = 0;
Intemal 16 For (1= 0; i < 1000000; ++i)
Mude Thizad | 47 {
- Privilege Privileged DD 48 asm("NOB"); /* delay */
- Stack MSP 49 } -
- States 2734667519 50 |}
-~ Sec 273.46675150 =
- FPU S/

Figure 41. Second debugging auxiliary core application
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Chapter 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 which is used as
an example.

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 GNU Arm Embedded Toolchain. This is the actual toolset (in other words, compiler, linker,
etc.). The GCC toolchain should correspond to the latest supported version, as described in MCUXpresso SDK Release Nofes
for MIMXRT1170-EVK (document MCUXSDKMIMXRT117X).

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.

2. Run the installer. The recommended installation path is C:IMinGW. 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.

3) MinGW Installation Manager

Installation Package Settings

Basic Setup Package Class  Installed Version Repository Version  Description
All Packages = = z .
|:| mingw-developer-tool...  bin 2013072300 An MSYS Installation for MinGW Developers (meta)
mingw32-base bin 2013072200 A Basic MinGW Installation
|:| mingw32-gcc-ada bin 4.8.1-4 The GNU Ada Compiler
|:| mingw32-gcc-fortran bin 4.8.1-4 The GNU FORTRAN Compiler
D 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 M5YS 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.
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T MinGW Installation Manager
Installation | Package Settings
Update Catalogue | Package
Mark All Upgrades ;E] mingw-developer-tool...
Apply Changes IE‘ Pningrws 2 bone
!] mingw32-gcc-ada
Quit Atk |[] mingw3z-gcc-fotran
i D mingw32-gec-g++
mingw32-gcc-akjc
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 is C.IMinGW, an example is as shown in Figure 44. If the path is not set correctly,
the toolchain will not work.

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

Systermn Properties [=]
| Computer Name | Hardware | Advanced | System Protection | Remote
Environment Variables |_EI§_|
( PE—
Edit System Variable =
Variable name: Path
Variable value: ogram Files {(x86)\CMake \bin; C: \MinGW \bin
[ Ok ] [ Cancel ]
System variables
Variable Value =
os Windows_NT |
Path C:\Program Files (x86)\Parallels\Parallel... T
PATHEXT .COM;.EXE; BAT;.CMD;.VBS;. VBE;. 155.....
PROCESSOR_A... AMD&4 -
[ wew.. || Edt. |[ Deete |
l 0K | [ Cancel ]
= r
Figure 44. Add Path to systems environment

6.1.3 Add a new system environment variable for ARMGCC_DIR

Create a new system environment variable and name it as arvGcc 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)IGNU Tools ARM Embedded|8 2018-g4-major

See the installation folder of the GNU Arm GCC Embedded tools for the exact path name of your installation.
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Short path should be used for path setting, you could convert the path to short path by running the for 1 in (.) do echo $~sI
command in above path.

Figure 45. Convert path to short path

User variables for

Variable Value
OneDrnive ChUsersy \Onelrive - NXF
OneDriveCorkmercial Ch\Users), \OneDrive - NXF
Path ChRuby24-x64\binCA\Users\nxa07 299 AppDatat\Local\Micros..
PATHEXT LOM;EXE; BAT.CM D VBS, VBE:J5; SEWSF. WSH; M5C;.RB;.RB..
TEMP ChUsersy, ‘VAppData\Local\Temp
TMP C\Usersy \AppData\Local\Temp
New User Variable X
Variable name: ARMGCC_DIR
Variable value: CAPROGRA~2\GNUTOO~1\82018-~ Il
Browse Directory. Browse File., Cancel
IAR_WORKBENCH CA\Program Files (xB6/\|AR Systems\Embedded Workbench 8.2
JLINK_DIR CA\Program Files (x86)\SEGGER\JLink_V640
KEIL CAKeil_vs\Uv4
myCleanUp No

Mewi_., Edit.. Delete

oK Cancel

Figure 46. Add ARMGCC_DIR system variable

6.1.4 Install CMake
1. Download CMake 3.0.x from CMAKE.

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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0]
o
5

A TMake30.2 Setup

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
E System Current user

[ create CMake Desktop Icon

<Back || Mext> | [ cancel

Figure 47. 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

% GCC Command Prompt |
{3 Uninstall GNU Tools for ARM Embec

Figure 48. 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>/<core_type=>/<application_name>/armgcc
For this example, the exact path is:

<install_dir>/examples/evkmimxrt1170/demo_apps/hello_world/cm7/armgcc

NOTE
To change directories, use the cd command.

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 as shown in Figure 49.
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Figure 49. hello_world 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 perform this exercise, make sure
that either:

» The OpenSDA interface on your board is programmed with the J-Link OpenSDA firmware. If your board does not support
OpenSDA, then a standalone J-Link pod is required.

* You have a standalone J-Link pod that is 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.

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

1. This board supports the J-Link debug probe. Before using it, install SEGGER software, which can be downloaded from
SEGGER.

2. 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, also connect it to the SWD/JTAG connector of the board.

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 Vvariable in the
board.hfile)

b. No parity
c. 8 data bits
d. 1 stop bit
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2 PuTTY Configuration
Category:

= Session Basic options for your PuT TY session |

i T." Lpg?ing Specify the destination you want to connect to :

= Temina Senaline Speed
- Keyboard _
- Bel COM16 115200
- Features onnechon type:

= Window (Raw () Telnet () Rlogin () SSH | @ Seral
ﬁppea. Load, save or delete a stored session
- Behaviour
- Translation Saved Sessions
- Selection Debug
- p—

Default Settin

=) Connection R

Bl
Rlogin
#- SSH
Seiad Close window on ext:
(' Mways ( Never @ Onlyon clean exit
[ fbou || Hb | [_Open J[ Gancel |
Figure 50. Terminal (PuTTY) configurations

4. Open the J-Link GDB Server application. Go to the SEGGER install folder. For example, C.|Program
Files(x86)ISEGGERIJLink_Vxxx. Open the command windows. For Debug and Release targets, use

the JLinkGDBServer.exe command. For the sdram_debug, sdram_release, flexspi nor_ sdram debug, and

flexspi nor sdram release targets, use the JLinkGDBServer.exe-jlinkscriptfile <install dir>/ boards/

evkmimxrt1170/demo_apps/hello world/cm7/evkmimxrt1170 connect cmd4 cm7side.jlinkscript command.

5. The target device selection chosen for this example is MIMXRT1176DVMAA_cm?7.

6. After it is connected, the screen should resemble Figure 51.

NOTE

When download the cm4 project, use MIMXRT1176VDMAA_cm4 as the target device.
Use the evkmimxrt1170_connect_cm4_cmd4side.jlinkscriptfile for non-sdram targets and

evkmimxrt1170_connect_cm4_cm4side_sdram.jlinkscriptfor sdram targets. Make sure that the board boot mode

is serial download mode.
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Péx SEGGER J-Link GDB Server V6.54c — hd
File Help
GDB ‘Waiting for connection ‘ I |:| Stay on top
J-Link | Connected | [swp ' 14000 kHz ' [] Show log window
Device |[MIMXRT1176DVMAA_d | [3.27v ' llittle endian | [] Generate logfile
|:| Verify download
Clear Log
S/N: 600111933 A
Feature(s): RDI, FlashBP, FlashDL, JFlash, GDB
Checking target wvoltage...
Target voltage: 3.27 ¥
Listening on TCP/IP port 2331
Connecting to target...
Connected to target
Waiting for GDB connection...
W
0 bytes downloaded Connected to target
Figure 51. SEGGER J-Link GDB Server screen after successful connection

7. If notalready 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.

GMNU Tools for ARM Embedded Process
Documentation
_E GCC Command Prompt
{9 Uninstall GNU Tools for ARM Embec

Figure 52. Launch command prompt

8. 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=>/cm7/armgcc/debug
<install_dir>/boards/<board_name>/<example_type>/<application_name=>/cm7/armgcc/release
For this example, the path is:
<install_dir>/boards/evkmimxrt1170/demo_apps/hello_world/cm7/armgcc/debug

9. Run the arm-none-eabi-gdb.exe <application name>.elf. For this example, itis arm-none-eabi-
gdb.exe hello world.elf.
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B GCC Command Prompt - arm-none-eabi-gdb.exe C:\Users\nxa12829\Desktop\rt1170\boards\evkmimxrt1170\demo_apps\hello_world\cm7\armgcc\d...  — O X

nimxrt1170\

Figure 53. Run arm-none-eabi-gdb

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

11. 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.

Figure 54. Text display of the hello_world demo

6.4 Build a multicore example application

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

<install_dir>/boards/evkmimxrt1170/multicore_examples/<application_name>/<core_type>/armgcc
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Begin with a simple dual-core version of the Hello World application. The multicore Hello World GCC build scripts are located in
this folder:
<install_dir>/boards/evkmimxrt1170/multicore_examples/hello_world/cm4/armgcc/build_debug.bat
<install_dir>/boards/evkmimxrt1170/multicore_examples/hello_world/cm7/armgcc/ build_flexspi_nor_debug.bat

Build both applications separately following steps for single core examples as described in Build an example application.

B GCC Corrmand Prompt - build_debug.bat - O X

mimxrt1178\multicore_ pl hello worl

Press any | to continue . . .

Figure 55. hello_world_cm4 example build successful
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B GCC Corrmand Prompt - build_flexspi_nor_debug.bat - O x

1

mxrt1178\multicore examplesihello world)

Press any y to continue . . .

Figure 56. hello_world_cm7 example build successful

6.5 Run a multicore example application

When running a multicore application, the same prerequisites for J-Link/J-Link OpenSDA firmware, and the serial console as for
the single-core application, applies, as described in Run an example application.

The primary core debugger handles flashing of both the primary and the auxiliary core applications into the SoC flash memory. To
download and run the multicore application, switch to the primary core application project and perform steps 1 to 10, as described
in Run an example application. These steps are common for both single-core and dual-core applications in Arm GCC.

Both the primary and the auxiliary image is loaded into the SPI flash memory. After execution of the monitor go command, the
primary core application is executed. During the primary core code execution, the auxiliary core code is re-allocated from the SPI
flash memory to the RAM, and the auxiliary core is released from the reset. The hel11o world multicore 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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BN GCC Corrmand Prompt - arm-none-eabi-gdb.exe hello_world_cm7.elf

C:\Prog
path for

e GNU GPL
is free software:
i 0 WARRAN

Jwuw . gnu
he GDB m

commands related to "word"...
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Figure 57. Loading and running the multicore example

ello _wor

ello wor

spi_nor_debug

Couldn't determine

a

£ COM17:1152006aud - Tera Term VT

[

File Edit Setup Control Window KanjiCode Help

Starting Secondary core.
Hello Horld from the Primary Core!

Press the $W1 button to Stop Secondary core.
Press the SW2 button to Start Secondary core.
Secondary core is in startup code.

Secondary core is in exception number 3.

Figure 58. Hello World from primary core message
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Chapter 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.

Table 1 describes the tools included in the MCUXpresso config tools.

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

TEE tool

Configures access policies for memory area and peripherals helping to
protect and isolate sensitive parts of the application.

9® 6 ®

Device Configuration
tool

Configures Device Configuration Data (DCD) contained in the program
image that the Boot ROM code interprets to setup various on-chip
peripherals prior the program launch.

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 MCUXPRESSO. Recommended for customers using IAR Embedded
Workbench, Keil MDK pVision, or Arm GCC.

* Online version available on MCUXPRESSO. 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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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 in .
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2.

How to determine COM port

Control Panel (3)

|,ﬂ Device Manager

@ View devices pedoasiat

| Device Manager
s Update devic| viey and update your hardware's settings and driver s

Pictures (9)

|| Companies.inc

|| hutinc

|| PTPStilllmageTables.inc
.| VIDs_PIDs. TXT

|| SCSL_CDB_ReovwCpyRslts.inc
__| SCS_CDB_SPC.inc

|| hci_command_table.inc
. RNDIS_OIDuine

|| COCRequests.inc

Files (1)

\=| dialog_settings.xml

p See more results

| Device Manager

|

| Shut down

Figure 59. Device Manager

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. OpenSDA - CMSIS-DAP/mbed/DAPLink interface:
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4 7 Ports (COM & LPT)
. LT mbed Serial Port (COM41)

Figure 60. OpenSDA — CMSIS-DAP/mbed/DAPLink interface

b. OpenSDA - P&E Micro:

4 ' Ports (COM & LPT)

Figure 61. OpenSDA - P&E Micro

c. OpenSDA - J-Link:

4" Ports (COM & LPT)
- YT JLink CDC UART Port (COMI2)

Figure 62. OpenSDA - J-Link

d. P&E Micro OSJTAG:

4.7F Ports (COM &LLPT)
f? QSBEDM/OSITAG - CDC Serial Port (http:/fwww.pemicro.com/osbdm, http:/Swww.pemicro.comy/opensda) (COM43)

Figure 63. P&E Micro OSJTAG

e. LPC-Link2:

v & Ports (COM & LPT)
® LPC-Linkll UCom Port (COM16)

Figure 64. LPC-Link2

f. FTDI UART:

v & Ports (COM &LPT)
f§ USB Serial Port (COM8)
# USB Serial Port (COM9)

Figure 65. FTDI UART
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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 2 lists the hardware platforms supported by the MCUXpresso SDK, their default debug interface,

and any version information that helps differentiate a specific interface configuration.

Table 2. Hardware platforms supported by SDK

Hardware platform

Default interface

OpenSDA details’

EVK-MC56F83000 P&E Micro OSJTAG N/A
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
Table continues on the next page...
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Table 2. Hardware platforms supported by SDK (continued)

Default debug interfaces

Hardware platform

Default interface

OpenSDA details’

FRDM-KW36 DAPLink OpenSDA v2.2
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 IoT 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

MIMXRT1170-EVK

CMSIS-DAP

N/A

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
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Table 2. Hardware platforms supported by SDK (continued)

Default debug interfaces

Hardware platform

Default interface

OpenSDA details’

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-KM35Z75M

DAPLink

OpenSDA v2.2

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

1. The OpenSDA details is not applicable to LPC.
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Appendix C

How to add or remove boot header for XIP targets

The MCUXpresso SDK for i.MX RT1170 provides flexspi nor debug and flexspi nor_ release targets for each example
and/or demo which supports XIP (eXecute-In-Place). These two targets add x1p_BoOT HEADER to the image by default. Because
of this, ROM can boot and run this image directly on external flash.

Macros for the boot leader:

* The following three macros are added in flexspi_nor targets to support XIP, as described in Table 3.

Table 3. Macros added in flexsp

i_nor

XIP_EXTERNAL_FLASH

1: Exclude the code which changes the clock of FLEXSPI.

0: Make no changes.

XIP_BOOT_HEADER_ENABLE

1: Add FLEXSPI configuration block, image vector table, boot data, and
device configuration data (optional) to the image by default.

0: Add nothing to the image by default.

XIP_BOOT_HEADER_DCD_ENABLE

1: Add device configuration data to the image.

0: Do NOT add device configuration data to the image.

» Table 4 shows the different effect on the built image with a different combination of these macros.

Table 4. Effects on built image with different macros

XIP_BOOT_HEADER_DCD_
ENABLE=1

XIP_BOOT_HEADER_DCD_
ENABLE=0

XIP_EXTERNAL_FLASH=1

XIP_BOOT_HEADER_ENAB
LE=1

— Can be programmed to
gspiflash by IDE and
can run after POR reset
if gspiflash is the boot
source.

SDRAM will be
initialized.

— Can be programmed to
agspiflash by IDE, and
can run after POR reset
if gspiflash is the boot
source.

— SDRAM will NOT be
initialized.

XIP_BOOT_HEADER_ENAB
LE=0

CANNOT run after
POR reset ifitis
programmed by IDE,
even if gspiflash is the
boot source.

XIP_EXTERNAL_FLASH=0

This image CANNOT
complete XIP because
when this macro is set
to 1, it excludes the
code, which changes
the clock for FLEXSPI.

Where to change the macros for each toolchain in MCUXpresso SDK?

Take hello world as an example:

* IAR
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How to add or remove boot header for XIP targets

b4
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%ﬁ MISRAC: 1338 Encodings Extra Options
ssembler Language 1 Language 2 Code Optimizations COutput
Qutput Converter List Diagrostics MISRALC:2004
Custom Build
Build Actions [ lgnore standard irclude directories
gnl;er Additional include directories: jone perline)
SR SPROJ_DIRE/ / / / / /CMSIS/Anchde ~
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GDB Server SPROJ_DIRS/.././ 4 /. /deviees/MIMXRT 1062 /drivers W
IHet/ITAGjet Preinclude file:
J-Link/J-Trace | -
TI Stellaris =
MNu-Link Defined symbaols: {one per line)
PE micro DERLG | [Preprocessor otp.t to file
STLINK XIP_EXTERMNAL_FLASH=1 Preserve comments
Third-Party Driver AIP_BOOT_HEADER_ENABLI J, Generate Hine directives
TIMSP-FET =
TIXDS
oK 1 Cancel
Figure 66. Options node IAR
+ MDK
Options for Target 'hello_world flexspi_nor_debug’ s

Device I Target ! Output I Listing I User [ C/Co+(ACE) Basm I Linker I Jebug I Lkilties I

P

- Prep Symbols
Diefine: J4IP_EXTERNAL_FLASH=1XP_BOOT_HEADER_ENABLE=1XIP_BOOT_HEADER__DCD_EMABLE=

Undefine:

— Language / Code Generation

™ Execute-only Code Wamings: |P~.C5-Iike Wamings vl Language C: IcBﬁ VI
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Figure 68. Change configuration Misc controls
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+ ARMGCC

Change the configuration in CMakeLists. ixt.

How to add or remove boot header for XIP targets

SET(CMAKE C_FLAGS SDRAM RELEASE

v rn
210

SET(CMAKE C_FLAGS FLEXSPI NOR_DEBUG

SET(CMAKE_C_FLAGS_FLEXSPI_NOR_DEBUG

SET(CMAKE_C_FLAGS_FLEXSPI_NOR_DEBUG
SET(CMAKE_C_FLAGS_FLEXSPI_NOR_DEBUG

Figure 69. Change configuration CMakeLists.txt

+ MCUX

type filter text

Resource
Builders
~ C/C++ Build
Build Variables
Environment
Logging
MCL settings
Settings
Tool Chein Editc
C/Cr+ General
MCUXpresso Con
Project References
Run/Debug Settin
Task Tags
Validation

Settings
Configuration: Debug [ Active |

# Tool Settings # Build steps

~ @ MCU C Compiler
(# Dialed
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i Qptimization
& Debugging
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& Architecture
¥ ) MCU Assembler
¥ General
& Architecture & Headers
~ & MCU Linker
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(& Libraries
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i Shared Library Settings
& Architecture
& Managed Linker Script
# Multicore

Figure 70. Properties for evkmimxrt1170
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