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Getting Started with MCUXpresso SDK for MIMXRT1160-EVK

Rev. 2.10.0 — 10 July 2021

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
MIMXRT1160-EVK (document MCUXSDKMIMXRT116XRN).

For more details about MCUXpresso SDK, see MCUXpresso Software
Development Kit (SDK).
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Figure 1. MCUXpresso SDK layers

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

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):



http://www.nxp.com/products/software-and-tools/run-time-software/mcuxpresso-software-and-tools/mcuxpresso-software-development-kit-sdk:MCUXpresso-SDK
http://www.nxp.com/products/software-and-tools/run-time-software/mcuxpresso-software-and-tools/mcuxpresso-software-development-kit-sdk:MCUXpresso-SDK
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* 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.

* Other examples: See detail in package boards/evkmimxrt1160.

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 hel1o world 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:

armgcc
iar

mdk

— Toolchain folders: project and linker files

board.
oaree — Board macro definitions (LEDs, buttons, etc)

" board.h J
" clock_config.c Bl

" ded.c
"dedh

& 1
= - Application-specific clock configuration
I clock_config.h J
i )
: }-* Application-specific ded configuration
| hello_world.bin —— Pre-compiled application
&l hello_world.c » Application main source file
B8 hello_worldmex —— Application-specific MCUXpresso Config Tool configuration
% hello_world.xml = Project definition file for MCUXpresso IDE and PG
=y pin_mux.c _L L . . .
&/ pin_muxh | Application-specific pin configuration

& readme.tt — Description and instructions for running

Figure 2. Application folder structure

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

2.2 Locating example application source files

When opening an example application in any of the supported 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.
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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.

3 Run a demo using MCUXpresso IDE

NOTE
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[1:4] 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 MIMXRT1160-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 &2 | [ Properties B Console [2] Problems [J Memory & Instruction’

& Installed SDKs

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

MName Version Location

Figure 3. Install an SDK

2. On the Quickstart Panel, click Import SDK example(s)....
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 Start here

Mew project...
. Irnport SDK example(s)... I

& Import project(s)

A AN &

) G

22 Quick Settings> >

4
L=

Figure 4. Import an SDK example

() Quickstart P... &2 @)= Global Varia... (xl=

. MCUXpresso IDE (Free Edition) -
[_ioE )

Variables ®g Breakpoint:

»

m

3. In the window that appears, select MIMXRT1166xxxxx. Then, select evkmimxrt1160 and click Next.

B soKImport Wizard

(D Importing project(s) for device: MIMXRT1 1660000 using board: MIMXRT1160-EVK

o=

. Board and/or Device selection page

~ SDK MCUs . Available boards

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

% 1% | (=8

abave or visit mapressomp.com to  [go o —e
obtain additional SDK. [Supported boars for device —

NP MIMXRT 116600000
~ MIMXRT1160

MIMXRT1166m0000x

evkmimsrt1160

Selected Device: MIMXRT116630000¢ using board: MIMXRT1160-EVK

Target Core:
Description:

multicore device with cores: cortex-m4 cortex-m7
i.MX1160 (Display Name to be updated)

evkmimsxrt1160_om137%0hast

evkmimxrt1160_agm01

SDKs for selected MCU

Name SDK Version Manifest Ve... Location
£ SDK_2x_board_MIMXRTITI 29.0 380 JE <Commen>\board_MIMXRTI160-

@

< Back Finish Cancel

Figure 5. Select MIMXRT1160-EVK board

4. Expand the demo_apps folder and select hello world.

Then, click Next.
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B8 sDK Import Wizard

. Import projects

1, The source from the SDK will be copied into the werkspace. If you want to use linked files, please unzip the 'SDK_2.x_board_MIMXRTI 160-EVK' SDK. "/‘

Project name prefix: [ evkmimurt 1160

%] Project name suffi:

Use default location

Project Type

ocuments\MCUXpresselDE_11.4.0_6103_ear2\workspace'

@ CProject C++ Project () C Static Library

mimxrt1160

Praject Options

SDK Debug Censole () Semihost @ UART  Example default
Copy sources

MImport other files

Browse...

ta| M %| @ B

Examples
[type to fitter |
Name Description Version )
~ | £ demo_apps
[ = bubble_peripheral cmd The bubble level demo demonstrates basic usage of the on-beard accelerometer to im...
[ = bubble_peripheral cm7? The bubble level demo demonstrates basic usage of the on-beard accelerometer to im
[ = ecompass_cmd. The E-Compass demo application demonstrates the use of the FXOSE700 sensor. The t
[0 = ecompass_cm7 The E-Compass demo application demonstrates the use of the FXOS8700 sensor. The til..
The HelloWerld deme prints the "Helle World" string te the terminal using the SDK UAR...
The HelloWarld deme prints the "Helle World" string te the terminal using the SDK UAR...
Hello World Virtual Com demonstrates the use of virtual com to print the "Hello World"...
[ = hello_world_virtual_com_cm? Hello World Virtual Com demonstrates the use of virtual com to print the "Hello World"...
[ = iee_apc_cmd The IEE APC demo application demonstrates usage of the IEE and IEE APC driver. The Inl...
[ = iee_apc_cm? The IEE APC demo application demonstrates usage of the IEE and IEE APC driver. The Inl...
[0 = iled_blinky_cmd The LED Blinky demo application provides a sanity check for the new SDK build environ...
[ = iled_blinky_cm? The LED Blinky demo application provides a sanity check for the new SDK build environ
[ = Ipadc_high_sample_rate_sample_signal_cmd This deme application demonstrates the use of the LPADC to sample the analog signal.
[ = Ipadc_high_sample_rate_sample_signal_cm7 This deme application demonstrates the use of the LPADC to sample the analog signal.
[ = Ipadc_sample_rate_count_cm4 The Ipadc sample rate count demo application can be used to measure ADC's sample r...
[ = Ipadc_sample_rate_count_cm7 The Ipadc sample rate count demo application can be used to measure ADC's sample r...
O = mcpmsm This example demonstrates the control of the PMSM.
[0 = power mode switch bm_cored: Linked to: power_mode switch_bm_corel;  The Power mode switch demo application demonstrates the use of power modes in the.
1 = power_mode_switch_bm_corel The Power mode switch demo application demonstrates the use of power modes in the... v

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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30 50K Import Wizard

Figure 7. Select use floating point version of printf

[} x
. "
. Advanced Settings
w C/C++ Library Settings
Set library type (and hosting variant) | Rediib (nohost-nf) -
& flosting point version of printt NewlibMano: Use floating peint version of printf
: Use character rather than string based printf MNewlibNano: Use floating point version of scanf
[ Redirect SDK "PRINTF" to C library "printf* [ Redirect printf/scanf to [T
[ Include semihost HardFault handler Redirect printf/scanf to UART
~ Hardware settings
Set Floating Point type | Fpy5-D16 (Hard ABI) -
~ MCU € Compiler
Language standard | GNU €99 (-std=gnug9) ~
* MCU Linker
[Link application to RAM
~ Memory Configuration
Memory details
Default LinkServer Flash Driver | Browse...
Type Name Alias Location Size Driver 5l
Flash BOARD_FLASH Flash 0x30000000 0x1000000 MIMXRT1160_SFDP_QSPl.cfic
RAM BOARD_SDRAM RAM 0x80000000 0x3000000 b}
RAM NCACHE_REGION RAM2 0xB3000000 021000000
RAM SRAM_DITC_cm7 RAM3 0x20000000 0x40000
RAM SRAM_ITC_em7 RAM4 0x0 0240000
RAM SRAM_OC1 RAMS 0x20240000 0x10000
RAM SRAM_OC2 RAME 0x202¢0000 0x10000
v

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 MIMXRT1160-EVK, Rev. 2.10.0, 10 July 2021
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Ta— 2=
Category: =
| £ Session Basic options for your PUTTY session |
i Log;lghg ~ Specify the destination you want to connect to
[=- Temin Sord i
Keyboard - e
Bel COM16 115200
Features ection type:
= Window ) Raw Telnet () Rlogin () SSH | @ Sesal
x:ml_' Load, save or delete a stored session
Translation Saved Sessions
Selection Debug
- Colours
Default
& Connection ! [ Load |
o
Proxy
Teinet
Rlogin
@ SSH
Sednl Close window on ext:
() Aways ( Never @ Onlyon clean exit
[ Mot || Hb | [_Open ][ Cocel |
Figure 8. Terminal (PuTTY) configurations

. On the Quickstart Panel, click Debug

‘evkmimxrt1160_demo_apps_hello_world’ [Debug].

(1) Quickstart Panel 55 (%)= Variables 9 Breakpoints
MCUXpresso IDE - Quickstart Panel
Cioe | Project: evkmimurt1160_hello_world_demo_cm?7 [Debug]
~ Create or import a project

- B New project..

8 import SDK examples)...

& Import project(s) from file system...
= Build your project

L &, Build
O & Clean

+ Debug your project

B-6H-H-

() Installed SDKs 57 [T] Properties [2 Problems [ Console @ Terminal [z Image Info G Debugger Console

Boxn|O=0o
@ Installed SDKs

To install an SDK, simply drag and drop an SDK (zip file/folder) into the ‘Installed SDKs' view. [Common 'mcuxpresso’ folder]
Installed SDKs *_Available Boards| Available Devices|
Neme

#2 SDK_2.x_board_MIMXRT1160-EVK

SDK Versien
290

Manifest Version
380

Lecation

&

\board_MIMXRT1160-EVK (3).zip

4 Debug
%

« Miscellaneous

& Edit project settings
N

Debug using LinkServer probes (Ctrl+Alt+ Shift+5)
Attach to a running target using LinkServer (Ctrl+Alt+S)
Program flash action using LinkServer

Erase flash action using LinkServer

Figure 9. Debug hello_world case

L2

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.)

User Guide
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[ Probes discovered O *
Connect to target: MIMXRT 1166300000
1 probe found. Select the probe to use:
Available attached probes
MName Serial number ...  Type Manufactur... IDE Debug Mo...
I CMSIS-DAP 024400000dc0... Link.. ARM Men-Stop I

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

Probe search options

Search again

Remember my selection (for this Launch configuration)

@

Figure 10. Attached Probes: debug emulator selection

6. The application is downloaded to the target and automatically runs to main ().
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File Edit Source Refactor Mavigate Search Project Run Analysis FreeRTOS Window Help
(i | B~|-@BiBia|mn @82 @ @RS e-Boh LA HH-0-G-® - v - R e =
[ Project Explo.. 52 7, Peripherals+ f Registers Ay Faults = O 4% Debug &2 = i+ § =0
=& 7 8 v [B evkmimxrt1160_hello_world_demo_cm7 LinkServer Debug [C/C++ (NXP Semicanductors) MCU Application]
v S evkmimxrt1160_helle_world_demo_cm? - N > ~ [ evkmimxrt1160_hello_world_demo_cm7.axf [MIMXRT1166x000 (cortex-m7)]
€ Project Settings ~ 4 Thread #1 1 (Suspended : Breakpoint)
& Binaries = main() at hello_world.c:35 (x30002b16
) Includes 45 arm-none-eabi-gdb (10.1.90.20201028)
(2 Cmsis
(22 board
(5 component [€] main{) at hello_world.c:35 (x30002b16 [€] helle_werd.c £ = H
& dnice =
2 drivers i

2 evkmimxrt1160
~ (8 source
[& hello_world.c

f Main function

= int main(void)

[& semihost_hardfault.c

8 startup char ch;

(2 utilties “ Init board hardware.
2 xip BOARD_ConfighPU();

(= Debug BOARD_InitPins();

(= doc BOARD_BootClockRUN( ) ;

BOARD_InitDebugC: 1 B
evkmimxrt]160_hello_world_demo_cm7 LinkServer Debug.launch . Intthebuglonsole()

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

while (1)

{
ch = GETCHAR();
PUTCHAR(ch) ;

}
}
v
() Quickstart Panel 57 (%= Variables 9g Breakpoints = B (@ installed SDKs [ Properties [2] Problems [ Console 3 (@ Terminal [z ImageInfo B3 Debugger Console =8
~ ™ LR EE B

m MCUXpresso IDE - Quickstart Panel

evkmimxrt1160_hello_world_demo_cm7 LinkServer Debug [C/C++ (NXP Semiconductors) MCU Application]
Cioe ) Project: evkmimurt1160_hello_world_demo_cm7 [Debug]

[MCUXpresso Semihosting Telnet console for 'evkmimxrtl16@ hello_world_deme_em7 LinkServer Debug' started on port 51281 @ 127.8.8.1]
~ Create or import a project

B New project...

® Import SDK example(s)

& Import project(s) from file system..

~ Build your project

Figure 11. Stop at main () when running debugging

7. Start the application by clicking Resume.

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.

Figure 13. Text display of the hello_worid demo
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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 evkmimxrt1160 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 evkmimxrt1160 is installed and available in the Installed SDKs view,

click Import SDK example(s)... on the Quickstart Panel. In the window that appears, select MIMXRT1166xxxxx. Then,
select evkmimxrt1160 and click Next.

B sDK Import Wizard

O X
(D) Importing project(s) for device: MIMXRT1166xxxxx using board: MIMXRT1160-EVK x \5

. Board and/or Device selection page

~ SDK MCUs . Available boards
MCUs from installed SDKs. Please click

above or visit mcuxpresso.nxp.com to " o
obtain additional SDKe. ‘Suppartad boards for device: MIMXRT11 86xxxxx

1% 12| &
Please select an available board for your project.

NXP MIMXRT1 BB
v MIMXRT1160
MIMKRT T 66

-

evkmimxrt1160 evkmimxrt]1160_om13790host evkmimrt1160_agm01

Selected Device: MIMXRT1166000x using board: MIMXRT1160-EVK 5DKs for selected MCU

Target Core: multicere device with cores: cortex-m4 cortex-m7 Name SDK Version  Manifest Ve.. Location
Description: i.MX1160 (Display Name to be updated)

4 SDK_2.x_board_MIMXRT111 2,90 3.8.0 ,@ <Commen>\board MIMXRT1160-
©)

< Back Finish Cancel

Figure 14. Select the evkmimxrt1160 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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B 50K Import Wizard

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_board_MIMXRT1160-EVK' SDK. The advanced options
page is disabled when either more than one project has been selected or the selected project references other projects. In these cases the SDK defaults will be used.

X

O X

"

. Import projects

Project name prefix: | evkmimxrt1160

* | Project name suffix:

Use default location

Project Type

C Project C++ Project C Static Library C++ Static Library

Examples

Ch\Users\nxf65250\Documents\MCUXpressolDE_11.4.0_6103_ear2\workspace\.evkmim:xrt 1160

Browse...

Project Options

SDK Debug Console (O Semihost () UART (@ Example default
Copy sources
Import other files

| M % B E

|t}fpeto filter

Narne

~ [B] = multicore_sxamples

= erpc_matrix_multiply_mu_cmd4

- erpc_matrix_multiply_mu_cm7 : Linked to: erpc_matrix_multiply_mu_cmd4;
- erpc_matriz_multiply_mu_rtos_cm4

- erpe_matrix_multiply_rpmsg_cm4

" erpc_matrix_multiply_rpmsg_rtos_cmd

- erpc_twe_way_rpc_rpmsg_rtos_cmd

- freertos_message_buffers_cmd

_ freertoc meccage buffers cmn7 Linked to: freenoc meceage buffers cmt

= erpc_matrie_multiply_mu_rtos_cm 7 : Linked to: erpc_matrix_multiply_mu_rto The Multicore eRPC Matrix Multiply RTOS project is a simple demonstration program th...
= erpe_matrix_multiply_rpmsg_em7: Linked to: erpe_matrix_multiply_rpmsg_c The Multicore eRPC Matrix Multiply project is a simple demonstration program that use...
- erpe_matrix_multiply_rpmsg_rtos_cm7 : Linked to: erpc_matrix_multiply_rpm The Multicore eRPC Matrix Multiply RTOS project is a simple demonstration program th...

- erpe_two_way_rpc_rpmsg_rtos_cm7 : Linked to: erpc_two_way_rpe_rpmsg_rtc The Multicore eRPC Two Way RPC RTOS project is a simple demonstration program that...

Description Version &

The Multicore eRPC Matrix Multiply project is a simple demonstration program that use...
The Multicore eRPC Matrix Multiply project is a simple demonstration program that use...
The Multicore eRPC Matrix Multiply RTOS project is a simple demenstration program th...
The Multicore eRPC Matrix Multiply project is a simple demonstration program that use...
The Multicore eRPC Matrix Multiply RTOS project is a simple demonstration program th...

The Multicore eRPC Two Way RPC RTOS project is a simple demenstration program that...

The FreeRTOS Message Buffers multicore project is a simple demonstration program tha...
The FreeRT0S Meccage Buffers multicore project | i

5 hello_werld_cmd

HEpOoOoooooooan

ﬁ hello_world_cm7 : Linked to: hello_world_cmd:

The Multicore p projects forin...
5 e

B L] R L

TRE Tt co

The Multicore Manager example application demonstrates advanced features of the M.,

[1 = multicore_manager_cm7: Linked to: multicore_manager_cmd;

[1 = rpmsg_lite_pingpong_cm4 The Multicore RPMsg-Lite pingpong project is a simple demonstration program that us...

[0 = rpmsg_lite_pingpong_cm?7 : Linked to: rpmsg_lite_pingpong_cmé; The Multicore RPMsg-Lite pingpeng project is a simple demonstration pregram that us...

[ = rpmsg_lite_pingpong_rtos_cmd The Multicore RPMsg-Lite pingpong RTOS project is a simple demonstration program t.. v
?\ < Back Mext > 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 - Source not found, - MCUXpresso IDE
File Edit Mavigate S5Search Project FRun FreeRTOS  Windom

n-gele-q4-RiDiv|poms e

75 Project Explo... 53 1 Debug (Debug build)
2 Release (Release build)

Analysis

1w

L evkmimxrt1160_hello world_cmd = Slaves
== evkmimxrt1160_hello world_cm7 <Master> <Debu g=

Figure 16. Selection of the build target in MCUXpresso IDE

Press the Build 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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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.
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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 Figure 18 to Figure 21 as reference.

NOTE
On MCUXpresso IDE, the feature to simultaneously debug two cores is only supported by CMSIS-DAP debugger.

NCACHE_REGION: @ GB 32 KB 0.08%

~ Build your project
Finished building target: evkmimxrtl168 helle world_cm7.axf

&L &, Build

& Clean C:/nxp/MCUXpressolDE_11.4.8_6183_ear2/ide/plugins/com.nxp.mcuxpresso. tools.wi

Performing post-build steps
3 arm-none-eabi-size "evkmimxrtll6@_hello_world_cm7.axf"; # arm-none-eabi-objco

~ Debug your project h m h H h - ot I ~ hex filename

4 Debug ® Debug using LinkServer probes (Ctrl+ Alt+Shift+5) b3f8 evkmimxrt116@_hello_world_cm7.axf
Attach to a running target using LinkServer (Ctrl+ Alt+5)

Program flash action using LinkServer @ warnings. (took 5s.589ms)

~* Miscellaneous . . -
Erase flash action using LinkServer

) Edit project settings —

PR B .

Figure 18. Debug hello_world_cm?7 case
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3 Probes discovered O x

Connect to target: MIMXRT 11660000
1 probe found. Select the probe to use:

Available attached probes

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

Probe search options

Search again

Remember my selection (for this Launch configuration)

@

Figure 19. Attached Probes: debug emulator selection
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B8 workspace - evkmimxrt1160_hello_world_em7/source/hello_world_cored.c - MCUXpresso IDE
File Edit Source Refactor Navigate Search Project Run Analysis FreeRTOS_Window Help

. le-&-miBiu|pumsszselsiesliarorse - @onis At t-0-A-i® ¢ gail-F-t e,
5 Project Explo... 12 2, Peripherals+ 44 Registers A Faults = O 43 Debug 52 B %|li» 8 =0
05 7| @ ¢ v evkminut 160 hello_world_cm LinkServer Release [€/C++ (NXP Semiconductors) MCU Application]
&5 evkmimurt1160_hello_world_cmd <Slave> <Release> w i1 evkmimmxrt1160_hello_world_cm?7.axf [MIMXRT1186x0cx (cortex-m7)]
v 2% evkmimxrt1160_hello_world_cm7 <Master> ~ o Thread #11 (Suspended : Breakpoint)
= Project References = main{ at hello_world_core0.c:62 030002828
© Project Settings \& arm-none-eabi-gdb (10.1.90.20201028)
4 Binaries ~ (B evkmimurt1160_hello_world_cm4 LinkServer Release [€/C++ (NXP Semiconducters) MCU Application]
) Includes w {0 evkmimmxrt!160_hello_warld_cmd.axf [MIMXRT1 1861000 (cortex-md)]
3 CMsis 4@ Thread #1 1 (Running) (Running)
2 board W arm-none-eabi-gdb (10.1.90.20201028)
(2 component
& device
(2 drivers
(2 evkmimxrt1160 [E] main() at hello_world.c:35 0x30002b16 [€ hello_world_coreD.c 53 = g
g memgr 73 (void)MCMGR_EarlyInit(); ~
v (3 source 22 3
[&] hello_world_coreD.c 75
[§] semihost_hardfault.c 768 /7!
3 stortup 77 = @brief Main function
. 78 */
g utilities 79 int main(void)
xip 8o {
(= Release 81 /* Initialize MCMGR, install generic event handlers */
(= doc 82 (void)MCMGR_Init();
evkmimart1160_hello_world_cm7 LinkServer Releaselaunch 83 )
84 /* Init board hardware.*/
85 BOARD_ConfigMPU();
86 BOARD_InitPins();
87 BOARD_BootClockRUN() 3
88 BOARD_InitDebugConscle();
89
a0 /* Print the initial banner from Primary core */
a1 (void)PRINTF("\r\nHelle Werld from the Primary Core!irinin");
() Quickstart Panel 37 (x)= Variables ®g Breakpoints =8 =
n 93 #ifdef CORE1_IMAGE_COPY TO RAM
MCUXpresso IDE - Quickstart Panel 948 /* Calculate size of the image - not required on HCUKpresse IDE. MCUXpresso copies the secendary core
B0 Project: evkminmrt1150_hello_world_cmd [Relesse] as image to the target memory during startup automatically =/
—nee e a6 uint32_t corel image size; ~
~ Create or import a project
B New project. [(9) Installed SDKs (=] Properties [2]] Problems B Console 53  Terminal [ Image Info (58 Debugger Consale =g
@ Import SDK examples)...  BEREE B
& Import project(s) from file system... evkmimxrt1160_hello_world_cmd LinkServer Release [C/C++ (MXP Semiconductors) MCU Application]

[MCUXpresso Semihosting Telnet console for 'evkmimxrt1166_hello_world_cmd LinkServer Release' started on port 53312 (§ 127.8.8.1]

~ Build your project

Figure 20. Stop the primary core application at main() when running debugging

After clicking Resume All Debug sessions, the he11o wor1d multicore application runs and a banner is displayed on the terminal.

If this is not the case, check your terminal settings and connections

File Edit Setup Control Window KanjiCode Help

Hello World from the Primary Core!

Starting Secondary core. )
The secondary core application has been started.

Figure 21. Hello World from the primary core message

NOTE
There are some limitations on MCUXpresso IDE debugging. For details, see Section 8.5 MCUXPresso IDE
limitation in MCUXpresso SDK Release Notes for MIMXRT1160-EVK (document MCUXSDKMIMXRT 116XRN).
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4 Run a demo application using IAR

NOTE
When erasing flash on IAR, IAR will show all range that can connect to flash. Please only check address flash
connect to practically. Take the evkmimxrt1160 for example:

* M7: 0x30000000-0x3fffffff
» M4: 0x8000000-0x17ffffff

When using IAR download/debug flexspi nor related targets, make sure the boot switch is put to internal flash
boot mode SW1[1:4]: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 MIMXRT1160-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 wor1ld 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_Llype=>/<application_name=>/<core_type>/iar

Using the MIMXRT1160-EVK hardware platform as an example, the hello world workspace is located in:
<install_dir>/boards/evkmimxrt1160/demo_apps/hello_world/cm7/iar/hello_world_demo_cm7.eww

Other example applications may have additional folders in their path.

Select the desired build target from the drop-down menu.

There are twelve project configurations (build targets) supported across MCUXpresso SDK projects:

* Debug— Compiler optimization is set to low, and debug information is generated for the executable. The linker file is
rAaM 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 raum 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 Rav _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 spbram 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 sbraM_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 spraM_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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* 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.

s Workspace + o x
debug e
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 T e —
(£ il startup .
—= W utilities °

Figure 22. Demo build target selection

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

File Edit View Projet CMSIS-DAP Tools Window Help
Nmd = X003 DC 1400 6 0= < > 5 B[e=0.-": 2

Workspace ¥ 3 X | hello_world.c x

debug |
Files 2| ] AR A A AR AR AR AR A AR AR A SRS AR RS A0
Bl hello_world_demo_cm7-deb.. | v [ | f + Prototypes
B hoard [ AARAEAAARAFARRAFARAFAARARAARARRAARRRAAARARAA AR AARRAAARARAA A AR AA
B CMSIS
B component
{7 M device
M doc
M drivers
M source
& il stertup
i utilities
il xip
M Output

J*1
f * @brief Main function
aid
int main(void)

181

char ch;

/* Init board hardware. */
BOARD_ConfigMPU () ;
BOARD_InitPins();

BOARD BootClockRUN();
BOARD InitDebugConsocle();

Figure 23. 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. 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.
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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 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
i PuTTY Configuration (T ]
Category:
El- Session Basic options for your PuTTY session
L T"" L_Dg?mg Specify the destination you wart to connect to
Tl I
| ?ml(a:huard Sevial fipe Speed
- Bel COM16 115200
- Feagtures nnection type:
= Window ("VRaw () Telnet () Rlogin () SSH | @ Senal
:ﬂppea. Load, save or delete a stored session
- Behaviour
- Translation Saved Sessions
- Selection Debug
-~ Colours Default Settin '
= Connecton e —
o
T
Rlogin
[+-SSH
Sesial Close window on exit:
Mways ( Never @ Only on clean exit
| Mbowt || Heb | Open ][ Cancel
Figure 24. Terminal (PuTTY) configuration
4. In IAR, click the Download and Debug button to download the application to the target.
Qo> srEc O Re=[0] " &at
Figure 25. Download and Debug button
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* When using CMSIS-DAP to debug cm4 project on IAR, an extra option needs 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.

Category:

Options for node "hello_world_demo_cmd"

General Options

Static Analysis

Runtime Checking
C/C++ Compiler
Assembler
Cutput Converter
Custom Build
Build Actions
Linker

Simulator
CADI

CMSIS DAP
GDE Server
et
J-Link/1-Trace
TI Stellaris
Mu-Link

PE micro
ST-LINE
Third-Party Driver
TI MSPFET
TI¥D5

Factory Settings

Setup Download Images Mutticore Extra Options  Pluging

Use command line options

Debugger

Command line options: (one per ling)

-macro_param enable_core=1

Careel

Figure 26. Selecting Command line options

+ If debugging with JLINK as probe, j1inkscript file is needed.

— When downloading the cm7 project, check Use command line options, as shown in Figure 27.
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Options for nede "helle_world_demo_cm 7" >

Categony: Factary Settings

General Options
Static Analysis

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

Aszembler
Output Converter lUse command line options

Custom Bid Command line options: {one per ling)
Build Actions
Linker —link_script_file=8PROJ_DIRS/ .. sevkmimert1160_connect_cmd_cm

Debugger

Simulator
CADI

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

PE micro
ST-LIMK
ThirdParty Driver
TI MSPFET
TIXDS

Cancel

Figure 27. Check Use command line options

— When downloading the cn4 project, uncheck Use flash loader(s), as shown in Figure 28, and change the contents
of command line options as below:

> Target with SDRAM

_ _jlink script_file=$PROJ_DIRS/../
evkmimxrtl1160_ connect cm4 cmdside sdram.jlinkscript

> Other target

__Jlink script file=$PROJ DIRS/../evkmimxrtll60 connect cm4 cmédside.jlinkscript
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Options for node "hello_world_demo_cm4

Categony:

General Options
Static Analysis
Runtime Chedking
C/C++ Compiler
Azzembler
Output Converter
Custom Build
Build Actions
Linker
Simulataor
CADI
CMSIS DAP
GDB Server
I4et
J-LinkfJ1-Trace
TI Stellaris
Mu-Link
PE micro
STLIMK
Third-Party Driver
TI MSP-FET
TI XD5S

Factom Settings

Setup Download  |mages  Multicore  Extra Optionz  Flugins

Werify download

| | Suppress download

ault board file

Uvemde de
STOOLKIT_DIRScorfig*flashloader MXP"FashIMX]

Edit...

Perform mass erase before flashing

(] Cancel

Figure 28. Uncheck Use flash loader(s)

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

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

DRSS =2 XEh 5cC

e sw i, D

S Q>5»2< B3>0 RO-=6GcO_ :in3IPlr0a.-_

Workspace

debug

v 3 X | helloworld.c X

[ @hello_world_demo_cm7 - debug v
i hoard

& CMSIS

B component

W source
|-@ o startup
 utilies
Wxip

i Output

Files - 2

AL
T * @brief Main function
*/
9 |int main (void)
(

char ch;

/* Init board hardware. */
BORRD_ConfigMPU () ;
BOARD_INitPins();
BOARD_BOOtC1oCKRUN () ;
BOARD_InitDebugConsole () ;

Figure 29. Stop at main() when running debugging

6. Run the code by clicking the Go button to start the application.
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" T T | 1. _

4

Figure 30. Go button

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

22 COM99 - PuTTY

hello world.

Figure 31. Text display of the hello_world demo

NOTE
There are some limitations on MCUXpresso IDE debugging. For details, see Section 8.6 IAR debug limitation in
MCUXpresso SDK Release Notes for MIMXRT1160-EVK (document MCUXSDKMIMXRT116XRN).

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/evkmimxrt1160/multicore_examples/hello_world/cm4/iar/hello_world_cm4.eww
<install_dir>/boards//evkmimxrt1160/multicore_examples/hello_world/cm7/iar/hello_world_cm7.eww

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. 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, only debug and release RAM targets are present in the project. 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.
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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.

mﬂvdﬂvuﬁ

Figure 32. Start all cores button

During the primary core code execution, the auxiliary core is released from the reset. The he11o_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.

. COM21:115200baud - Tera Term VT - O b
File Edit Setup Control Window KanjiCode Help

Hello World from the Primary Core!

Copy Secondary core image to address: 0xZ0Z00000, 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.

[0 » o1« 5 g

Figure 34. Stop all cores and Start all cores buttons

NOTE
On IAR, the feature to simultaneously debug two cores is only supported by CMSIS-DAP debugger.

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 MIMXRT116x CMSIS pack.

1. Download the MIMXRT1165 and MIMXRT1166 packs.

2. After downloading the DFP, double click to install it. Be patient when the DFP is installed. It will take approximate 15
minutes for the installation to complete.

5.2 Build an example application

1. Open the desired example application workspace in:
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<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/evkmimxrt1160/demo_apps/hello_world/cm7/mdk/hello_world_demo_cm7.uvmpw

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

e -

Figure 35. Build the demo

LoAD
| ¥4 | hello_world_demo_cm71/v &N

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-pap/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 Vvariable in the

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

@ PuTTY Configuration
Category:
[=- Session
- Logging
= Teminal
-~ Keyboard
- Ball
- Features
= Window
- Appearance
Behaviour
-~ Translation
Selection
-~ Colours
[=)- Connection
- Data
Proxy
. Telnet
Rlogin
#- SSH
Serial

[ mox J[ e

-

Basic options for your PUTTY session
Specify the destination you want to connect to

Senal line Speed
COM16 115200
Connection type:

|Raw () Telnet () Rlogin () SSH

Load, save or delete a stored session
Saved Sessions
Debug

| E)iau‘l Sethnis Load
' | Seye |
Delete

Close window on exit:

| Mways Never @ Only on clean exit

Open ][ Cancd |

Figure 36. Terminal (PuTTY) configurations

Getting Started with MCUXpresso SDK for MIMXRT1160-EVK, Rev. 2.10.0, 10 July 2021

User Guide

23/47



https://os.mbed.com/handbook/Windows-serial-configuration

NXP Semiconductors

Run a demo using Keil® MDK/uVision

4. To debug the application, click load or press the F8 key for flexspi target which need to download the program to flash
memory. 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
If debugging with JLINK, device selection window will be popped when you click the Settings button under the
Debug tab. Users need to choose MIMXRT1165/MIMXRT1166 device manually.

NOTE
When using jlink in MDK for cm4 projects, 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, use contents
in evkmimxrt1160 connect cm4 cm4side.jlinkscript (non-sdram targets) and
evkmimxrtl1160 connect cm4 cm4side sdram.jlinkscript (sdram targets).

FADaehLmu AT TN o Post AP AC Tk stag ySDEVATT 160\ Board s\evkmimart 1 160\dema_sppahalle_wordiemTymdkihalle wordd_deme_ emTuvproic - uVision — O >
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
NEH@| f SB|9 |+ | PR mn| == Jasrla-]lecs e @]
o 4 o
@ 5] [ @' s | hello_world_demo_cm7 ¢~ i:\| ﬁ % ’ v @
Project L | ] fsllpuart.c v X
=38 WorkSpace 798 | (LPURRT_FIFO_TXEMPT MASK | LPUART FIFC RXEMPT MASK | LPUART_FIFC_TXOF ! A
B3 hello_world_demo_cm7 debi Bl - #enaif
& 801 return temp;
source soz | 1
3 board 803 L
[ doc 804 /™!
03 utilities 805 * brief Clears status flags with a provided mask.
B8 dri B0& #
rivers 8OT * This function clears LPUART status flags with a provided mask. Automatically cle:
-0 device 808 * can't be cleared by this function.
=3 CMSIS 809 * Flags that can only cleared or set by hardware are:
mE3 component/uart gl0 # kLPUART TxDataRegEmptyFlag, kLPUART TransmissionCompleteFlag, kLPUART RxDataRe
811 " ELPURRT RxActiveFlag, KLPUART NoiseErrorInRxDataRegFlag, KLPUART ParityErrorIn
1 componentylists - - = B -
812 . KLPURRT TxFifoEmptyFlag, kLPUART RxFifoEmptyFlag
&0 startup 813 * Wote: This ZPI should be called when the Tx/Rx is idle, otherwise it takes no =f:
[ xip 814 *
815 * param base LPUART peripheral base address.
816 * param mask the status flags to be clearsd. The user can use the enumerators in ti
817 *# _lpuart_status_flag_t to do the OR operation and get the mask.
818 * return 0 succeed, others failed.
819 * retval kStatus_LPUART_ FlagCannotClearManually The flag can't be cleared by this !
820 = it is cleared automatically by hardware.
821 * retval kStatus_Success Status in the mask are cleared.
822 - */
823 status_t LPUART ClearStatusFlags(LPUART Type *base, uint32 t mask)
824 H{
4| | j 825 uint32_t temp; ©
= project| @ Books | {3 Func..| Dy Temp..| || € >

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 & e oo

Registers n
|£|l Run (FS)
Register Start code execution

Figure 38. Run button
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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.

OMo99 - 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/evkmimxrt1160/multicore_examples/<application_name>/<core_type>/mdk

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

<install_dir>/boards/evkmimxrt1160/multicore_examples/hello_world/cm4/mdk/hello_world_cm4.uvmpw
<install_dir>/boards//evkmimxrt1160/multicore_examples/hello_world/cm7/mdk/hello_world_cm7.uvmpw

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.
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W COM21:115200baud - Tera Term VT = O

=

File Edit Setup Control Window KanjiCode Help

Hello World from the Primary Core!

Copy Secondary core image to address: 0x20200000, 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.

Attach the running application of the auxiliary core by opening the auxiliary core project in the second pVision instance and clicking
the Start/Stop Debug Session button. After this, the second debug session is opened and the auxiliary core application can

be debugged.

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

Mg ﬂ| , By 'uﬂ,| | | o & | % 1= .ff:| [ DogConsole ReadCharaw| 5 ﬁ| ) - |
e N I S e S8 I s B - Tl =
Registers 2 E3 Disassembly
Register 1\u"a|ue 43 _ asm{"NOP");: /* delay */
49 }
= Core 5
Ieo T c50x20202E72 BFOO NOP
R mm‘w 0x20202E74 9800 LDR r0, [sp, #0x00]
-R2 00000000 0x20202E76 1C40 ADDS r0,ro,#1
= wboresan 0x20202E78 9000 STR rd, [sp, #0x00]
0x20202E7TA 4502 LDR rl, [pc, #8] : ROx20202E84
R4 000000005 Ow20202F7C QRO0 T.nR i F=an #0wnnl
R5 000000000 %
R6 (00000000
R7 (00000000 1 hello_world_core1.c
RR DD S A ST S e AP ol Ry DT T
R3 (00000000 36 L
R10 (00000000 B A AR AR A AR A AR AAKRAA A A RAREETE AT R FHTHEEEEETEHEEHHTHS
R11 000000000 33 T Code
~R12 (00000000 30 L ammaamaaa i aa nma m A AR A AR R AR AR A AR AR AR A AR R AR AR A AT A H R TR
~R13{5P) 0x2001FFEB 40 '
“R14(LR) (0 20202ECB ﬁlT * @brief Function to create delay for Led blink.
§ R15(PC) Oe20202E72 42
“%PSR (31000000 43 void delay(void)
Banked 44 Oy
Syl 45 volatile uwint32 t i = 0;
I:ntemal 45 for (i = 0:; i < 1000000; ++i)
Mude Thread a7 {
i Privilege Privileged DD 48 | asm("HOB™); /* delay */
- Stack MSP 49 ¥ -
o States 2734667519 so |3
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RapRd 52 E/*!

Figure 41. Second debugging auxiliary core 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 which is used as

an example.
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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 MIMXRT1160-EVK (document MCUXSDKMIMXRT116XRN).

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.

B MinGW Installation Manager

Installation Package Settings

Basic Setup Package Class  Installed Version Repository Version  Description
All Packages
[ mingw-developer-toal... 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-fartran bin 4.8.1-4 The GNU FORTRAN Compiler
[ mingw32-gec-g++ bin 4.8.1-4 The GNU C++ Compiler
[] mingw32-gcc-ohijc 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.

T MinGW Installation Manager
m}ﬂk{ge Settings
‘ Update Catalogue I Package
Mark All Upgrades E] mingw-developer-tool...

l mingw22 -base
mingw32-gcc-ada

‘ Quit Alt+F4 D mingw32-gcc-fotran

‘ HD mingw32-gec-g++

&
Apply Changes I
O

|:] mingw32-gcc-akjc
E 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.
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NOTE
If you have C:IMinGWImsysl|x.xlbinin your PATH variable (as required by Kinetis SDK 1.0.0), remove it to ensure
that the new GCC build system works correctly.

System Properties | 22 .
[ Computer Name | Hardware | Advanced | System Protection | Remote |
=
Environment Variables =]
Edit Systern Variable =]
Variable name: Path
Variable value: ogram Files {(x86)\CMake \bin; C: \MinGW \bin
[ oK. l I Cancel l
System variables
Variable Value 5
o5 Windows_NT
Path C:\Program Files (x86)\Parallels\Parallel...
PATHEXT ,COM;.EXE; BAT;.CMD;.VES; VBE;. JS; ...
PROCESSOR_A... AMDG64 -
[ mvew.. ][ Edt. |[ peere |
[ ok ][ concel |
— —
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 ArvMGcc_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.

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.

8-gd-major>for %I in () dc

8—-q4—major>echo C:\PRO

Figure 45. Convert path to short path
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User variables for

Variable Value
OneDrive Ci\Users\, \OneDrive - NXF
OneDriveCorfnercial C\Usersy \OneDrive - NXF
Path C\Ruby24-x64\bin,C\Users\nxa07 299\ AppData\Local\Micros...
PATHEXT COM;EXE; BAT.CMD;.VBS; VBE; JS;/SE.WSF, WSH; MSC;.RB; RB...
TEMP Ci\Users\, “WAppData\Local\Temp
™P ChUsersy ‘AppData\Local\Temp

New User Vzriable

Variable name: i-ﬂRMGCC_DIR

Variable value: it.’\?ROGRA~2\GNUTOO—‘I\,82(JIS—‘-.I- i

Browse Dircctory. Browse Filew, Cancel

T |AR_WORKBENCH
JLINK_DIR
KEIL
myCleanUp

C\Program Files (x86)\IAR Systems\Embedded Workbench 8.2
C\Program Files (xB6)\SEGGER"Link_V6&40

CoKeil_vS\Uv4

No

New... 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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A CMake 3.0.2 Setup ol @ =]

Install Options
Choaose options for instaling CMake 3.0.2

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

Do not add CMake to the system PATH
| @ Add CMake to the system PATH for all users
Add CMake to the system PATH for carrent user

["] Create CMake Desktop Icon

[<Ba.dc”Next>JICance&|

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.

GNU Tools for ARM Embedded Process
Documentation

E GCC Command Prompt

{9 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/evkmimxrt1160/demo_apps/hello_world/cm7/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 as shown in Figure 49.

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 variable 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/

evkmimxrt1160/demo_apps/hello world/cm7/evkmimxrt1160 connect cm4 cm7side.jlinkscript command.

5. The target device selection chosen for this example is MIMXRT1166xxx6_M?7.

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

NOTE

When download the cm4 project, use MIMXRT1166xxx6_M4 as the target device.
Use the evkmimxrt1160_connect_cm4_cm4side.jlinkscriptfile for non-sdram targets and
evkmimxrt1160_connect_cm4_cmd4side_sdram.jlinkscript for sdram targets.
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E! SEGGER J-Link GDB Server V7.00

|:| Stay on top

| Show log window

File Help
GDB |Waiﬁng for connection | I
Jink |Connected | | [swo | | 4000 kHz
Device [MIMXRT 1166x006_M7 (Halted] ] [3.34v | |little endian

| [] Generate logfile

Clear Log

[] verify download

Target interface speed: 4g88kEz
Target endian: little

Connecting to J-Link...

J-Link is connected.

Firmware: J-Link V1@ compiled Feb 4 2821 12:53:41
Hardware: V18.18

S5/N: 688181686

Feature(s}: RDI, FlashBP, FlashDL, JFlash, GDB
Checking target wvoltage...

Target wvoltage: 3.34 W

Listening on TCP/IP port 2331

Connecting to target...

connected to target

Waiting for &DE connection...

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.

i -

Documentation

25 GCC Command Prompt

GMNU Tools for ARM Embedded Process:

Figure 52. Launch command prompt

{9 Uninstall GNU Tools for ARM Embec

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/evkmimxrt1160/demo_apps/hello_world/cm7/armgcc/debug
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9. Run the arm-none-eabi-gdb.exe <application name>.elf. For this example, itis arm-none-eabi-
gdb.exe hello world.elf.

arm-none

online at:

from

Figure 53. Run arm-none-eabi-gdb

10. Run these commands:

target remote localhost:2331
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
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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/evkmimxrt1160/multicore_examples/<application_name>/<core_type>/armgcc

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/evkmimxrt1160/multicore_examples/hello_world/cmd/armgcc/build_debug.bat
<install_dir>/boards/evkmimxrt1160/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.

Bl CWINDOWS\system32\cmd.exe — O =

[ [ 51%]

11o_world cmd. elf. dir/D romelownl oa yard MIMKET1160-EVES

Figure 55. hello_world_cm4 example build successful
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BN C\WINDOWS\system32icmd.exe — O x

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 he11o 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.
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E¥ GCC Command Prompt - arm-none-eabi-gdb.exe D:\board_MIMXRT1160-EVK\boards\evkmimxrt1160\multicore_examples\hello_world\emT\armgeciflexspi_nor_debugh... - [m| X

t=armnone

Figure 57. Loading and running the multicore example

i COML7:115200baud - Tera Term VT (= [ B [t

File Edit Setup Control Window KanjiCode Help

Starting Secondary core.
Hello Yorld from the Primary Core!

Press the SW1 button to Stop Secondary core.
Press the SH2 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

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.
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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

9® 6 ®

Configures access policies for memory area and peripherals helping to

TEE tool protect and isolate sensitive parts of the application.

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.

Device Configuration
tool

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.

8 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 Figure 59.
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Control Panel (3)

|:é Device Manager

E.',_a‘u‘iew devices pocdmsint
| Device Manager
s Update deviet gy, ang update your hardware's settings and driver s

Pictures ()

| | Companies.nc

|| hut.inc

|| PTPStillImageTables.ine
| VIDs_PIDsTXT

| | SCSI_CDE_RowCpyRslts.ing
|| SCSI_CDB_SPC.inc

|| hei_command_tableinc
|| RMNDI5_OIDuine

|| CDCRequests.ing

Files (1)

|= dialog_settings.xml

p' See more results

|Dv.=_ﬂ.rice Manager H | |Shut down | ] |

Figure 59. Device Manager

2. In the Device Manager, expand the Ports (COM & LPT) section to view the available ports. Depending on the NXP board
you're using, the COM port can be named differently.

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

4 ' Ports (COM & LPT)
- 0T mbed Serial Port (COM4AL)

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

b. OpenSDA - P&E Micro:
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e. LPC-Link2:
v § Ports (COM & LPT)
& LPC-Linkll UCom Port (COM16)
Figure 64. LPC-Link2
f. FTDI UART:

Default debug interfaces

4 73 Ports (COM & LPT)
R ’? OpenSDA - CDC Senal Port (http://www.pemicro.com/opensda) (COM22)

Figure 61. OpenSDA — P&E Micro

OpenSDA - J-Link:

473" Ports (COM &L LPT)

Figure 62. OpenSDA — J-Link

P&E Micro OSJTAG:

413" Ports (COM & LPT)
'r? OSBDM/OSITAG - CDC Senial Port (http://www.pemicro.com/osbdm, http:/fwww.pemicro.com/ocpensda) (COM43)

Figure 63. P&E Micro OSJTAG

v @ Ports (COM &LPT)
# USB Serial Port (COMS)
# USB Serial Port (COM9)

Figure 65. FTDI UART

9 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-MIMXRTS595 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

Table continues on the next page...

Getting Started with MCUXpresso SDK for MIMXRT1160-EVK, Rev. 2.10.0, 10 July 2021

User Guide

40/47



NXP Semiconductors

Default debug interfaces

Table 2. Hardware platforms supported by SDK (continued)

Hardware platform Default interface OpenSDA details’
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
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

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’

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
MIMXRT1160-EVK CMSIS-DAP N/A
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

P&E Micro OpenSDA

OpenSDA v1.0

TWR-KV10Z32

P&E Micro OpenSDA

OpenSDA v1.0

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

TWR-KL28Z72M

P&E Micro OpenSDA

OpenSDA v2.1

TWR-KL43Z48M

P&E Micro OpenSDA

OpenSDA v1.0

TWR-KL81Z72M

CMSIS-DAP

OpenSDA v2.0

TWR-KL82Z72M

CMSIS-DAP

OpenSDA v2.0

TWR-KM34Z75M
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Table 2. Hardware platforms supported by SDK (continued)

How to add or remove boot header for XIP targets

Hardware platform

Default interface

OpenSDA details’

TWR-KM35275M

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.

10 How to add or remove boot header for XIP targets

The MCUXpresso SDK for i.MX RT1160 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 flexspi_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_
ENABLE=1

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

Table continues on the next page...

— Can be programmed to
gspiflash by IDE, and
can run after POR reset
if gspiflash is the boot
source.
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Table 4. Effects on built image with different macros (continued)

XIP_BOOT_HEADER_DCD_

XIP_BOOT_HEADER_DCD_

ENABLE=1 ENABLE=0
— SDRAM will be — SDRAM will NOT be
initialized. initialized.

ENABLE=0

XIP_BOOT_HEADER_

— 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

Categony:

General Optiors
Static Analysis

Output Converter
Custom Build
Build Actions
Linker
Debugger
Simulator
CADI
CMSIS DAP
GDB Server
Iet/TTAGiet
J-link/J-Trace
T1 Stellaris
Nu-Link
PE micro
STLINK
Third-Party Driver
TIMSP-FET
TIXDS

igni’ﬁe CEEEEi
ssembler

Factory Scitings |

[ Multi-file Compilatior
Digzard Unuzed Publics

MISRA-C:15598 Encodings Extra Options
Language 1 Laguage 2 Code Optimizations Output
List Diagrostics MISRAC:2004

[ lgnore standard irclude directories

Additional include directories: (one perline)

SPROU_MRSS / /7 /7 /CMSIS/Anchide ~
SPROJ_DIRS/.././. /. Jdevices

SPROJ_DIRS/..

SPROJ_DIRS/ /.1

SPROJ_DIRS/.././ /. J  fdevices/MIMXRT 1062/ drivers W

Preinclude file:

Defined symbols: {one per line)
DEBUG o

#IP_EXTERNAL_FLASH=1
XIP_BOOT_HEADER_ENABLI
b d

[ Preprocessor outp.t ta file
Preserve comments

Generate Hline directives

Ok | Cancel

Figure 66. Options node IAR

+ MDK
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V| Options for Target 'hello_world flexspi_nor_debug’ X

Device I Target i Output | Listing | User f C/C++ (ACE) Nasm | Linker | Jebug I Ltilities |
B

— Prep Symbaols
Define: §%IP_EXTERNAL_FLASH=1XP_BOOT_HEADER_ENABLE=1XIP_BOOT_HEADER__DCD_EMABLE=

Undefine:

 Language # Code Generation -

[ Execute-only Code Wzmings: ]AC&-Iike Wamings vi Language C: ]cB’B vl

—

Figure 67. Options for target

Options for Target 'hello_world flexspi_nor_debug
Device I Targst I Qutput i Listing I User i C.-'Cﬂi Asm i Debug ! Lilities 1
™ Use Memory Layout from Target Dialog X/0 Bage: I

[~ Make RW Sections Position Independent R/O Base- i[ﬁ(m
[~ Make RO Sections Posttion Independert R/ Base I{W

™ Dont Search Standard Libraries

i ings: !ESH
¥ Repert ‘might fai' Conditions as Emors skl e

SCEET’ I £ fdeviees/MIMXRT1062/Am MIMXRT 106 Ao _flexspi_nor sof _vj |
e

—keep="{bgat_hdr.conf)
-predefine{ DXIP_BOOT_HEADER_ENABLE-1" |

Misc
controls

Figure 68. Change configuration Misc controls

+ ARMGCC
Change the configuration in CMakeLists.txt.

SET(CMAKE_C_FLAGS_SDRAM_RELEASE "${CMAKE C_
SET(CMAKE_C_FLAGS_FLEXSPI_NOR_DEBUG "$ (E_C_FLAGS FLEXSPI_NOR_DEBUG
SET(CMAKE_C_FLAGS_FLEXSPI_NOR_DEBUG

SET(CMAKE C_FLAGS_FLEXSPI_NOR_DEBUG "${CMAKE C FLAGS FLEXSPI NOR_

SET(CMAKE C_FLAGS FLEXSPI NOR DEBUG "${CMAKE C FLAGS FLEXSPI NOR DEBUG} -

Figure 69. Change configuration CMakeLists.txt

+ MCUX
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. Properties for evkmimxrt1160_helle_world_cm7

Build Variables

Environment

Logging 3 Tool Settings A Build steps

O X
|typefi|tertext Settings o~ o
» Resource
Builders
~ C/C++ Build Configuration: | Release [ Active |

~ | | Manage Configurations...

Build Artifact Binary Parsers @ Error Parsers

b sitings
~ B3 MCU C Compiler
ool Chein Editor D

) C/Cre General

Project Natures

ncludes

Project References (£ Optimization

Run/Debug Settings (£ Debugging
Task Tags (22 Warnings
> Validation (£ Miscellaneous

(£ Architecture
w B3 MCU Assembler
(2 General
(2 Architecture & Headers
w B3 MCU Linker
(22 General
(22 Libraries
@ Miscellanecus
(22 Shared Library Settings
@ Architecture
(2 Managed Linker Script
@ Multicore
~ 3 MCU Debugger
(2 Debug
2 Miscellaneous

[ Do not search system directories (-nostding)
O Preprocess only (-E)

Defined symbols (-0}

848 8 5 &

CPU_MIMXRT11660VM

KIP_EXTERMAL_FLASH=1
XIP BOOT HEADER EMABLE=1

TACIGR_HANDLE | =1

_ SEMIHOST_HARDFAULT DISABLE=1
MULTICORE_APP=1
CPU_MIMXRT1166DVIMEA
CR_INTEGER_PRINTF

__MCUXPRESSO

__USE_CMSIS

NDEBUG

_REDLIB_

__MULTICORE_MASTER
__MULTICORE_MASTER_SLAVE_MASLAVE

Undefined symbaols (-U)

L =EARCERIRY

Restore Defaults Apply
@ Apply and Close Cancel

Figure 70. Properties for evkmimxrt1160

11 Revision history

Table 5 table summarizes revisions to this document.

Table 5. Revision history

Revision number Date Substantive changes
0 14 May 2021 Initial release
2.10.0 01 June 2021 Updates for MCUXpresso SDK v2.10.0
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