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Getting Started with MCUXpresso
SDK for EVK-MIMXRT1060

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 EVK-MIMXRT1060 (document
MCUXSDKMIMXRT106XRN).

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

2 MCUXpresso SDK board support package folders

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

* 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 FreeRTOS™ OS examples that show the use of various RTOS objects (semaphores, queues,
and so on) and interfaces with the MCUXpresso SDK’s RTOS drivers

* wireless examples: Applications that use the Zigbee and OpenThread stacks.

2.1 Example application structure

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

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

In the hello world application folder you see the following contents:
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armgec
iar —  Toolchain folders: project and linker files
mdk
:‘, board.c Board macro definitions (LEDs, buttons, etc)
& board.h

&l clock_config.c o . .
Application-specific clock configuration

& dock_configh
hello world.bin » Pre-compiled application

& hello_world.c Application main source file

Y

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

hello_world.xml > Project definition file for MCUXpresso IDE and PG
J'.‘.'.’ pin_mux.c

. . Application-specific pin configuration
& pin_mux.h

| readme.txt » 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.

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 names/drivers: All of the peripheral drivers for your specific MCU

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

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

* devices/<devices names>/project 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 rtos folder. The

core files of each of these are shared, so modifying one could have potential impacts on other projects that depend on that
file.

3 Run a demo application using IAR

This section describes the steps required to build, run, and debug example applications provided in the MCUXpresso SDK.
The hello world demo application targeted for the MIMXRT1060-EVK hardware platform is used as an example,
although these steps can be applied to any example application in the MCUXpresso SDK.

Getting Started with MCUXpresso SDK for EVK-MIMXRT1060, Rev. 2, 19 June 2020
NXP Semiconductors 3




A ————
Run a demo application using IAR

3.1 Build an example application

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

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

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

Using the MIMXRT1060-EVK hardware platform as an example, the hello world workspace is located in:

<install dirs/boards/evkmimxrt1060/demo_apps/hello_world/iar/hello_world.eww

Other example applications may have additional folders in their path.

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

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 SDRAM 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 SDRAM 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 SDRAM 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 SDRAM 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 £lexspi_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.

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.
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Figure 3. Demo build target selection
3. To build the demo application, click Make, highlighted in red in Figure 4.

File Edit View Project CMSIS-DAP Tools Window Help

DO E@ = LB O C

Workspace - O X

debug ~

k-]
El ®hello_world - debug * 4
i board
M doc
B drivers
M zource
B startup
B utilities
B xip

B Output

&

Figure 4. Build the demo application

4. The build completes without errors.

3.2 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 os.mbed.com/handbook/Windows-
serial-configuration and follow the instructions to install the Windows® operating system serial driver. If runni ng on
Linux OS, this step is not required.

2. Connect the development platform to your PC via USB cable. Connect the USB cable to J41 and make sure SW7[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 Appendix A). Configure the terminal with these settings:

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

b. No parity

c. 8 data bits

d. 1 stop bit

Getting Started with MCUXpresso SDK for EVK-MIMXRT1060, Rev. 2, 19 June 2020
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Category:
- Session Basic options for your PuTTY session |
i T'"' L.r.:g;g'rHQ Specify the destination you want to connect to
(=]~ | emina Serial ine
- Keyboard Speed
- Bel COM16 115200
- Features nechon type:
= Window (VRaw () Telnet () Rlogin () SSH | @ Seral
ﬁppea. Load, save or delete a stored session
- Behaviour
. Translation Saved Sessions
. . Selection Debug
- Default
5 Comnection e —
o [ Seve |
o
Rlogin
[#-SSH
~ Sl Close window on exit:

 Mways ( Never @ Only on clean exit

[ sbost |[ Hep | [ Open || Cancel |

Figure 5. Terminal (PuTTY) configuration
4. InIAR, click the Download and Debug button to download the application to the target.

Qo %< BoORNN Re=[0] " & &t
Figure 6. Download and Debug button

5. The application is then downloaded to the target and automatically runs to the main () function.
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File Edit View Project Debug Disassembly CMS5IS-DAP Tools Window Help

NN R = A0 OC Q> S=ECBOIRR RO =0cOlin3r ?
Naorkspace » 0 X | helloworld.c x
debug | /main(]
Filas 5 . 54 L * @brief Main function
B @ hello_world - debug o 55 */ .
& 8 board ® 56 +dint main(void)
= i doc 57 {
@ W drivers 58 char ch;
-source 59
3 i startup .
@ i utilties 60 S* Init board hardware. #*/
I xip 61 BOARD_ConfigMPU() ;
H Output 62 BOARD_InitPins();
63 BOARD_BootClockRUN() ;

Figure 7. Stop at nain() When running debugging
6. Run the code by clicking the Go button to start the application.

" 3 v el a R

-

Figure 8. Go button
7. 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.

22 COMY9 - PuTTY =10l x|
hel

1o world.

Figure 9. Text display of the ne11o woria demo

4 Run a demo using Keil® MDK/pVision

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

4.1 Install CMSIS device pack

After the MDK tools are installed, Cortex® Microcontroller Software Interface Standard (CMSIS) device packs must be
installed to fully support the device from a debug perspective. These packs include things such as memory map information,
register definitions and flash programming algorithms. Follow these steps to install the MIMXRT106x CMSIS pack.

1. Download the MIMXRT1061 and MIMXRT1062 packs.

Getting Started with MCUXpresso SDK for EVK-MIMXRT1060, Rev. 2, 19 June 2020
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2. After downloading the DFP, double click to install it.

4.2 Build an example application

1. Open the desired example application workspace in:

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

The workspace file is named as <demo name> . uvmpw. For this specific example, the actual path is:

<install dirs/boards/evkmimxrt1060/demo_apps/hello _world/mdk/hello world.uvmpw
2. To build the demo project, select Rebuild, highlighted in red.

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

Figure 10. Build the demo

3. The build completes without errors.

4.3 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 os.mbed.com/handbook/Windows-
serial-configuration and follow the instructions to install the Windows® operating system serial driver. If running on
Linux OS, this step is not required.

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
board.h file)

b. No parity

c. 8 data bits

d. 1 stop bit

Getting Started with MCUXpresso SDK for EVK-MIMXRT1060, Rev. 2, 19 June 2020
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Category:
- Session Basic options for your PuTTY session |
i T'"' L.r.:g;g'rHQ Specify the destination you want to connect to
(=]~ | emina Serial ine
- Keyboard Speed
- Bel COM16 115200
- Features nechon type:
= Window (VRaw () Telnet () Rlogin () SSH | @ Seral
ﬁppea. Load, save or delete a stored session
- Behaviour
. Translation Saved Sessions
. Selection Debug
- Default
5 Comnection e —
-
o
Rlogin
#- S5H
~ Sl Close window on exit:
() Aways ( Never @ Onlyon clean exit
[ fhow || Heo | [_Open [ Cancel |

Figure 11. Terminal (PuTTY) configurations

4. To debug the application, click load (or press the F8 key). Then, click Start/Stop Debug Session, highlighted in red.
If using J-Link as the debugger, click Project option -->Debug -->Settings -->Debug -->Port, and select SW.
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NMEH@| ¥ D@9 ¢|@= | B BB R|EE/E G B o nrcerm JR @ e o
HEO B v DB BE o @-E I @ e
Registers 3 El Disassembly (1R |
Register I Value I 61: BOARD ConfigMPU(); A
=>0x00002480 F7FEFASS BL.W BOARD ConfigMPU (0x00000934)
dNAN2481 nxnngi;«sfm wfﬁﬁﬁﬁimiff“: ROARD TnitPins (0x000OORTRY 7
(x2000003C < 3
] hello_world.c v X
54 * @brief Main function ~
55 - */f
56 dint main{void)
57 H{
58 char ch;
59
60 /* Init board hardware. */
R13 (5P) (20010000 61 BOARD_ConfigMPU();
R14 (LR} DDD00DGES 62 BOARD_InitPins():
R15(PC) (00002480 63 BOARD_BootClockRUN()
(61000000 64 BOARD_InitDebugConsole():
65
66 PRINTF{"hello world.\rin");
"""" Maode Thread 67
"""" Privilege Privileged 68 while (1)
Sk M 690 {
,,,,,,, - 0 0065420 70 ch = GETCHAR();
Bl FPU 71 PUTCHAR(ch) ;
| 72+ 1 ¥
[l Project | = Registers < *

Figure 12. Stop at main() When run debugging
5. Run the code by clicking Run to start the application.

e v oo

Registers — n
|£]l Run (FS)

Register Start code execution

= Core
RO (00000965
R1 b1 FFFD440

Figure 13. Run button

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

Getting Started with MCUXpresso SDK for EVK-MIMXRT1060, Rev. 2, 19 June 2020
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=10 ]

hello world.

Figure 14. Text display of the ne110 woria demo

5 Run a demo using Arm® GCC

This section describes the steps to configure the command line Arm® GCC tools to build, run, and debug demo applications
and necessary driver libraries provided in the MCUXpresso SDK. The hello world demo application is targeted which is
used as an example.

5.1 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.

5.1.1 Install GCC ARM Embedded tool chain

Download and run the installer from launchpad.net/gcc-arm-embedded. This is the actual toolset (in other words, compiler,
linker, etc.). The GCC toolchain should correspond to the latest supported version, as described in MCUXpresso SDK
Release Notes Supporting MIMXRT1060-EVK (document MCUXSDKMIMXRT106XRN).

5.1.2 Install MinGW (only required on Windows OS)

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

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

NOTE
The installation path cannot contain any spaces.

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

Getting Started with MCUXpresso SDK for EVK-MIMXRT1060, Rev. 2, 19 June 2020
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B MinGW Installation Manager
Installation Package Settings

Basic Setup

Package Class Installed Version Repository Version  Description
All Packages . . . .
I:‘ 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 GMU FORTRAN Compiler
[ mingw32-gcc-g++ bin 4.8.1-4 The GNU C++ Compiler
D mingw32-gcc-objc bin 4.8.1-4 The GMU Objective-C Compiler
msys-base bin 2013072300 & Basic MSYS Installation (meta)

Figure 15. Set up MinGW and MSYS

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

2 MinGW Installation Manager
Installation | Package Settings
Update Catalogue | Package
Mark All Upgrades E] mingw-developer-toal...
Apply Changes . mingw32-base
] ringw32-gee-ada
Quit Alt+F4 D mingw32-gcc-fortran
E mingw32-goc-g++
[[] mingw3z-gec-obije
msys-base

Figure 16. Complete MinGW and MSYS installation
5. Add the appropriate item to the Windows operating system path environment variable. It can be found under Control

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

<mingw_install dir>\bin

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

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

Getting Started with MCUXpresso SDK for EVK-MIMXRT1060, Rev. 2, 19 June 2020
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System Properties 23

Computer Name | Hardware | Advanced | System Protection | Remote

Environment Variables £3
Edit System Variable £
Variable name: Path
Variable value: agram Files {(x86&)\CMake \bin; C: \MinGW bin
| OK | | Cancel |

System variables

Variable Value i
05 Windows_NT
Path C:\Program Files (x86)\Parallels\Parallel...
PATHEXT ,COM; .EXE;.BAT;.CMD;.VES; VBE;. 1S;.....
PROCESSOR_A... AMD&4 -

[ nwew.. |[ GEdit. |[ Deete |

| OK || Cancel |

Figure 17. Add Path to systems environment

5.1.3 Add a new system environment variable for armccc pir

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

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 command "for %I in (.) do
echo %~sl" in above path.

ogram Fil U s Arm Embedd 8—q4-major>for %I in (.)

ram F : U s Arm Emb 8 or>echo C:\

Figure 18. Convert path to short path

Getting Started with MCUXpresso SDK for EVK-MIMXRT1060, Rev. 2, 19 June 2020
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User variables for

Variable Value

OneDrive C\Usersy, \OneDrive - NXP

OneDriveCorfmercial Ch\Usersy, \OneDrive - NXP

Path C\Ruby24-x64\bin:C:\Users\nxal7599\ AppData\Local\Micros...

PATHEXT LCOM;.EXE.BAT.CMD; VBS: VBE.JS;JSE,.WSF, WS5H;MSC;.RB;.RB...

TEMP Ch\Usersy, ‘AppDataiLocal\Temp

TMP Ch\Usersy, ‘AppDataiLocal\Temp

]

New User Variable X
Variable name; |ARMGCC_DIR

Variable value: [C.‘\FRDGRAA—E\GNUTODL1\32013—‘—1

Browse Directory... Browse File... Cancel

| IAR_WORKBENCH C:\Program Files (x86)\IAR Systems\Embedded Workbench 82 | |
JLINK_DIR C\Program Files (x86)\SEGGERYLink_V&40
KEIL C:\Keil_vS\UV4
my¢ieante N v
MNew... Edit... Delate
oK Cancel

Figure 19. Add ARMGCC_DIR system variable

5.1.4 Install CMake

1. Download CMake 3.0.x from www.cmake.org/cmake/resources/software.html.
2. Install CMake, ensuring that the option Add CMake to system PATH is selected when installing. The user chooses to

select whether it is installed into the PATH for all users or just the current user. In this example, it is installed for all
users.

Getting Started with MCUXpresso SDK for EVK-MIMXRT1060, Rev. 2, 19 June 2020
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A CMake 3.0.2 Setup o @]|=

Install Options
L Choose options for instaling CMake 3.0.2

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

Do not add CMake to the system PATH
@) Add CMake to the system PATH for all users
Add CMake to the system PATH for current user

Create CMake Desktop Icon

< Back J Next> | | Cancel

Figure 20. Install CMake
3. Follow the remaining instructions of the installer.
4. You may need to reboot your system for the PATH changes to take effect.
5. Make sure sh.exe is not in the Environment Variable PATH. This is a limitation of mingw32-make.

5.2 Build an 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

%] GCC Command Prompt

{9 Uninstall GNU Tools for ARM Embec

Figure 21. Launch command prompt
2. Change the directory to the example application project directory which has a path similar to the following:

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

For this example, the exact path is:

<install dir>/examples/evkmimxrt1060/demo_apps/hello _world/armgcc

NOTE
To change directories, use the cd command.

3. Type build_debug.bat on the command line or double click on build_debug.bat file in Windows Explorer to build it.
The output is as shown in Figure 22.

hello worlds

Figure 22. ne110 woria demo build successful

Getting Started with MCUXpresso SDK for EVK-MIMXRT1060, Rev. 2, 19 June 2020
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5.3 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
http://www.segger.com.
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 Appendix A). Configure the terminal with these settings:
a. 115200 or 9600 baud rate, depending on your board (reference BOARD DEBUG UART BAUDRATE variable in the
board.h file)
b. No parity
c. 8 data bits
d. 1 stop bit

Getting Started with MCUXpresso SDK for EVK-MIMXRT1060, Rev. 2, 19 June 2020
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F PuTTY Configuration A=<=
Category:

]+ Session Basic options for your PuT TY session |
H T." I‘Fg?mg Specify the destination you want to connect to
=~ 1emina Senal line

- Keyboard e S

- Bel COM16 115200

- Features nnechon type:
=- Window (VRaw () Telnet () Rlogin () SSH | @ Seral

:';:EH. Load, save or delete a stored session

: aviour

. Translation Saved Sessions

. .- Selection Debug
Default Settin

& Connection [T R —

o

o

Rlogin
[#- SSH
Sesind Close window on exit:
() Mways (" Never @ Only on clean exit

[ fhow || Heo | [_pen ][ Cancel |

Figure 23. Terminal (PuTTY) configurations

4. Open the J-Link GDB Server application. Go to the SEGGER install folder. For example, C:\Program
Files(x86 NSEGGER\JLink_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-scriptfile <install dirs>/boards/
evkmimxrt1060/demo_apps/hello world/evkmimxrt1060 sdram init.jlinkscript command

5. The target device selection chosen for this example is MIMXRT1062DVL6A.

6. After it is connected, the screen should resemble this figure:

Getting Started with MCUXpresso SDK for EVK-MIMXRT1060, Rev. 2, 19 June 2020
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E! SEGGER J-Link GDB Server V6.32¢ - X
File Help
GDB |WEIiting for connection | I |:| Stay on top
J-Link | Connected | | [swo | 4000 kHz | [] Show log window
Device RT1021DAGSA (Halted)| [ [3.30v | llittle endian | [] Generate logfile

[ ] verify download

Clear Log

J-Link i=s connected. A
Firmware: J-Link V10 compiled Apr 20 2018 16:47:08
Hardware: V10.10

S/H: 600101602

Feature (=) : RDI, FlashBP, FlashDL, JFlash, GDB
Checking target voltage...

Target wvoltage: 3.30 V

Listening on TCPSIP port 2331

Connecting to target...

Connected to target

Waiting for GDE connection...

0 bytes downloaded Connected to target

Figure 24. SEGGER J-Link GDB Server screen after successful connection
7. If not already running, open a GCC ARM Embedded tool chain command window. To launch the window, from the
Windows operating system Start menu, go to Programs -> GNU Tools ARM Embedded <version> and select GCC
Command Prompt.

; GNU Tools for ARM Embedded Process
. Documentation
. E GCC Command Prompt
{9 Uninstall GNU Tools for ARM Embec

Figure 25. 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>//armgcc/debug
<install_dir>/boards/<board_name>/<example_type>/<application_name>//armgcc/release

For this example, the path is:

Getting Started with MCUXpresso SDK for EVK-MIMXRT1060, Rev. 2, 19 June 2020
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<install_dir>/boards/evkmimxrt1060/demo_apps/hello_world/armgcc/debug
9. Run the arm-none-eabi-gdb.exe <application names>.elf. For this example, it is arm-none-eabi-gdb.exe

hello _world.elf.

B ;I T
WARRANTT,

onfigurati

51

Figure 26. Run arm-none-eabi-gdb

10. Run these commands:

a.
b.
C. monitor halt

d.

target remote localhost:2331
monitor reset

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 27. Text display of the he11o woria demo
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6 Run a demo using MCUXpresso IDE
NOTE

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

MCUXPresso IDE is not supported in this release.

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 MIMXRT1060-EVK platform is used as an example, though these steps can
be applied to any example application in the MCUXpresso SDK.

NOTE
BY default. three macros, XIP_EXTERNAL FLASH=1, XIP BOOT HEADER ENABLE=1,
and XIP_BOOT HEADER DCD ENABLE=1 are set in the project. If you do not use
Board_Flash in the project, these macros should be removed or set value to 0 in project
settings.

6.1 Select the workspace location

Every time MCUXpresso IDE launches, it prompts the user to select a workspace location. MCUXpresso IDE is built on top
of Eclipse which uses workspace to store information about its current configuration, and in some use cases, source files for
the projects 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.

6.2 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 the MCUXpresso SDK. In the window that
appears, click the OK button and wait until the import has finished.

[0 Installed SDKs 52 | [C] Properties £ Console [®) Problems  [] Memory 2 Instruction”

(7 Installed SDKs

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

Mame Yersion Location

Figure 28. Install an SDK
2. On the Quickstart Panel, click Import SDK example(s)....

Getting Started with MCUXpresso SDK for EVK-MIMXRT1060, Rev. 2, 19 June 2020
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¥ Quickstart Panel ®- Global Variables = Variables ® Breakpoints £ Outline Sl

A MCUXpresso IDE - Quickstart Panel

— Mo project selected

~ Create or import a project

M, ]
ﬂ' Import SDK example(s) I

¥ Import projectis) from file system.

- Build your project
L
g
L4 F
~ Debug your project BE-E-H~
~ Miscellaneous

& Quick Settings>>

" Build all projects [1

Figure 29. Import an SDK example
3. In the window that appears, expand the MIMXRT1060 folder and select MIMXRT1062xxxxx. Then, select
evkmimxrt1060 and click the Next button.

# SDK Import Wizard O X L
Moz |
@ Importing project(s) for device: MIMXRT 106200004 using board: EVE-MIMXRT1060
|
-Board and/or Device selection page e
]
- SDK MCUs Available boards AR L &
MCUs from installed SDKs  Please select an available board for your project.
t
NXP MIMXRT 106251, Supported boards for device: MIMXRT1062x0m4
> Kéx ~
> MIMXRT1020
> MIMXRT1050 ;
v MIMXRT1060
MIMXRT 106 2300004 §
> MIMXRT1064 (sox)
evkmimirt1060 evkmimzrt1060 agmi1
W
{ >
Selected Device: MIMXRT 106200 A using board: SDKs for selected MCU
EfCMINPRIING0 Narme SDK Ve.. Manife.. Location
Target Core:  cortex-m7 = 5DK_2.x EVK-MIM 2.4.0 (Sta) 3.3.0 L. <Default Location>\SD

@

< Back Finish Cancel

Figure 30. Selecting MIMXRT1060-EVK board
4. Expand the demo_apps folder and select hello world. Then, click the Next button.
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| B soK Import Wizard [m} x

| M -
(¥, The source from the SDK will be copied into the workspace. \37
If you want to use linked files, please unzip the 'SDK_2.x_EVE-MIMXRT1060" SDE.
. Import projects

Project name prefic | Evkmimzxrt1060_ £ | Project name suffic i@

Use default location

Location: | ChUsers\nef47776\Documents\MCUXpressol DE_10.2.1_781_prcla\workspacehevkmimrt1060_ Browse...
| Project Type Project Options
®) C Project C++ Project C Static Library C++ Static Library SDK Debug Console (O Semihost () UART

| Copy sources
Import other files

Examples E\_'ﬂ|LLESﬁ|E|

| ‘t‘;pe to filter |

Name Version &
[ E aws_examples
[] £ cmsis_driver_examples

v [ £ demo_apps

= bubble

- ecompass

- hello_world

= helle_world_virtual_com

= led_blinky

= lwip_httpscli_ mbedTLS freertos

= power_mode_switch

= sal

- =d_jpeg

= shell v

oooOoooorRon

| ® < Back Mext > Cancel

Figure 31. Selecting nel1o_world
5. Ensure the option Redlib: Use floating point version of printf is selected if the cases print floating point numbers on
the terminal (for demo applications such as dac32_adc12, dac_adc, dac_cadc, ecompass, sai, coremark,
mbedtls benchmark, wolfssl benchmark, and for mmcau_examples such as mmcau_api). Otherwise, there is no
need to select it. Click the Finish button.
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1 . 5DK Import Wizard

. Advanced Settings

= CfC++ Library Settings

Set library type (and hosting variant) Redlib (nohost-nf)

[7| Redlib: Use floating point version of printf I

[Redlib: Use character rather than string based printf

| Redirect SDK "PRINTF" to C library "printf*
| Include semihost HardFault handler

= Hardware settings

Set Floating Point type | Fpy5-D16 (HardABI)
- MCU C Compiler

Language standard | GNU C99 (-std=gnu99)

= MCU Linker
_ILink application to RAM

= Memory Configuration

Memeory details
Type Mame Alias
f Flash BOARD_FLASH Flash
RAM SRAM_DTC RAM
RAM SRAM_ITC RAM2
RAM SRAM_OC RAM3
RAM BOARD_SDRAM RAM4

Location
0000000
0x20000000
00
(20200000
0x80000000

Redirect printf;

DX!
MP= !

Mano: Use floating point version of printf

sMano: Use floating point version of scanf

Redirect printf/scanf to UART

Size
0xB00000
0x20000
0x20000
00000
0x2000000

< Back Next >

TE

Driver
MIMXRT1060_SFDE QS...

Edit...

Figure 32. Selecting User floating point version of printf
NOTE

If you want to use semihost to print log, first select the Semihost button when

importing projects.
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. Import projects

Project name prefi | Evkmimurt1060_ &2 | Project name suffix &

Use default location

Location: | ChUsers\nf47776\Documents\MCUXpressolDE_10.2.1_781_prcla\workspace\evkmimxrt1060_ Browse...
Project Type Project Options
@ C Project C++ Project C Static Library C++ Static Library SDK Debug Console @Semihost, () UART
—ml

Copy sources
Import other files

Examples Ii\;ﬂl & M Sﬂl =l
|type to filter |
Name Version &

» [ = aws_examples

> [0 £ cmsis_driver_examples

v [ £ demo_apps

= bubble

ECoMmpass

helle_world
hello_world_virtual_com
ed_blinky
wip_httpscli_mbedTLS freertos

power_mode_switch

sai

sd_jpeg

shell

xbar_aoi

driver_examples

emwin_examples v

OO0 ooooorOod

oo

® < Back Mext > Cancel

Figure 33. Selecting Semihost
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B8 Properties for evkmimzxrt1060_hello_world O >
e filter text i - * w
type fil Settings
:e.slzurce Configuration: |Debug [ Active ] | | Manage Configurations...|
uilders
~ C/C++ Build

Build Variables .

Erwvironment i3 Tool Settings  # Build steps Build Artifact Binary Parsers @3 Error Parsers

tqﬂgai”:tt_ v 15 MCU C Compiler [1Do not search system directories (-nostdinc)

ot setings (2 Dialect [IPreprocess enly (-E)

'ng= #5 Preprocessor . .

Tool Chain Editor g Inclides Defined symbols (-D) €8 8§ ¥
C/C++ General . (5 Optimization _REDLIB_ A
MCUXpresso Config Teols @ Debugging CPU_MIMXRT1062CVL3A_cm7
Project References B Warni CPU_MIMXRT1062CVL5A
Run/Debug Settings fg; arnings CPU_MIMXRT1062DVLEA
Tack Tags (2 Miscellaneous SDK_DEBUGCONSOLE=0
Valid .9 @ Architecture PRIMTF_FLOAT_EMABLE=0

alidation v B MCU Assembler SCANF_FLOAT_ENABLE=0
@ General PRIMTF_ADVAMCED_EMABLE=0
. SCAMNF_ADVAMCED_EMABLE=D
5y _ _
(2 Arc.h|ter:ture & Headers KIP_EXTERNAL FLASH=1
v B3 MCU Linker XIP_BOOT_HEADER_EMABLE=1
@ General XIP_BOOT_HEADER_DCD_EMABLE=1
R Libraries CR_INTEGER_PRINTF
(# Miscellaneous —MCUXPRESS0 v
LICE ~RACIC
(2 Shared Library Settings : -
(® Architecture Undefined symbels (-U) e AR=RAE
(# Managed Linker Script
2 Multicore
v
® Apply and Close Cancel

Figure 34. Setting sox pesuccoNsoLE
6. On the Quickstart panel, click build evkmimxrt1060 demo apps _hello world [Debug].
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() Qui... ™= Glo... (x)= Van.. ®g Bre g = B

MCUXpresso IDE - Quickstart Panel
iee | Project: evkmirmrt1060_helle_world [Debug]

* Create or import a project

= . Mew project...
l’-
f .ImpcrtSDKe:cample(s]...
® Import project(s) from file system...

= Build your project

@, Build
§ Clean

~ Debug your project M-EH-F-
i Debug
[1;

+* Miscellaneous

B Edit project settings

(# Quick Settings> >

‘@. Export project(s) to archive (zip)
= - . - e o . - .

Figure 35. Building ne11o worida case

6.3 Run an example application

For more information on debug probe support in the MCUXpresso IDE, visit community.nxp.com.

To download and run the application, perform these steps:

NOTE
Make sure that the board is on QSPI_Flash mode before download (set SW8: 0010).

1. On the Quickstart panel, click Debug evkmimxrt1060_demo_apps_hello_world [Debug].

Getting Started with MCUXpresso SDK for EVK-MIMXRT1060, Rev. 2, 19 June 2020
26 NXP Semiconductors



https://community.nxp.com/message/630901

Run a demo using MCUXpresso IDE

() Qui... 9= Glo... (x)=\ar... ®g Bre g = B

MCUXpresso IDE - Quickstart Panel
iee | Project: evkmirmrt1060_helle_world [Debug]

* Create or import a project

= . Mew project...
l’-
f .ImpcrtSDKe:cample(s]...
® Import project(s) from file system...

= Build your project

@, Build
5"’ Clean

~ Debug your project M-EH-F-
# ‘ff‘ Debug
Ch [Erap—

[1;

* Miscellaneous

B Edit project settings

(# Quick Settings> >

‘@. Export project(s) to archive (zip)
= - . - e o . - .

Figure 36. Debugging neiio worid case
2. The first time you debug a project, the Debug Emulator Selection Dialog is displayed, showing all supported probes
that are attached to your computer. Select the probe through which you want to debug and click the OK button. (For
any future debug sessions, the stored probe selection is automatically used, unless the probe cannot be found.)
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Probes discovered O -
x

Connect to target: MIMXRT1062:000cA
1 probe found. Select the probe to use:

Available attached probes

Mame Serial number/ID  Type Manu... |DEDebug Mode
. CMSIS-DAP 02290000016e2f1dl  LinkServ ARM Mon-5Stop

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

SEGGER J-Link probes

Probe search options

Search again

Remember my selection (for this Launch configuration)

@

— u saea — e AEm = m oA

Figure 37. Attached Probes: debug emulator selection
3. The application is downloaded to the target and automatically runs to main ().
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. workspace - evkminxrt1060_hello_world/source/hello_world.c - MCUXpresso IDE — O x
File Edit Scurce Refactor Mavigate Search Project ConfigTools Run  FreeRTOS  Window Help
il 8- & -BidY@ BN pIENIR SR bHEIDRXVNS - S L IKFH-0-Q- &~
£ 5 81 1+ %5 & - > - acncd i 5 1%
[y Pro.. 33 | %, Per. MMRe. & Sy.. = O 4% Debug 2 i+ = =18
= <=FD‘ B # | [ R w o Thread #1 1 (Suspended : Breakpoint) ~
v 125 evkmimurt1060_hello_world ~ = main() at hello_world.c:61 0x2020055¢
€& Project Settings s arm-none-eabi-gdb (8.0.50.20171128)
& Binaries o
il Includes [ hello_world.c &3 = g
 CMSIS
= board "
2 drivers
v 2 source /
[ hello_world.c
€| semihost_hardfault.c
[ startup
2 utilities
= xip char ch;
Debu
gdoc s w /* Init board hardware. */
< N BOARD_ConfigMPU();
BOARD_InitPins();
I e . e n 4 = BOARD_BootClockRUN();
O o o = BOARD_InitDebugConsaole();
~ Lreate or import a project ~ PRINTF("hello world.\r\n");
= . MNew project... while (1)
’ . Import SDK example(s)... { h o
ch = GETCHAR();
2 Import project(s] from file system... PUTCHAR(ch) 3
~ Build your project 1 b
%, Build e
& Clean
Rt Console 23 e o} =) BED Power Mea e SWO Trace = 8
+ Debug your project . - E - ! =8 = i e
BERE® MO
# #‘ Debug evkrirmxrt1060_hello_world LinkServer Debug [C/C++ (NXP Semiconductors) MCU Application] evkmimxrt1060_hello_world.axf
© #- Terminate, Build and Debug [MCUXpresse Semihosting Telnet console for 'evkmimxrtl@6@_hello_world LinkServer Debug' started on port 53783 @ 127 A
v v
< > < >
‘ | | 1 ) NXP MIMXRT 106200004 (evkmi...world

Figure 38. Stop at main() When running debugging
4. Start the application by clicking the Resume button.

Project giee Window
W &4
Figure 39. Resume button

The hello world application is now running and a banner is displayed on the MCUXpresso IDE console window. If this is
not the case, check your terminal settings and connections.
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22 COM99 - PuTTY

hello world.

Figure 40. Text display of the ne11o woria demo

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 routingand pin | /0 3
electrical properties. w
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.

Device Configuration tool Configures Device Configuration Data n
(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 www.nxp.com/mcuxpresso. Recommended for customers using IAR
Embedded Workbench, Keil MDK pVision, or Arm GCC.

* Online version available on mcuxpresso.nxp.com. Recommended to do a quick evaluation of the processor or use the
tool without installation.
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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 MCUXpresso IDE New Project Wizard

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

To use the wizard, start the MCUXpresso IDE. This is located in the QuickStart Panel at the bottom left of the
MCUXpresso IDE window. Select New project, as shown in Figure 41.

() Quickstart Panel = g
E MCUXpresso IDE (Free Edition)
- Start here

B New project...

= Import SDK example(s)...

1

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

] Quick Settings= >

Figure 41. MCUXpresso IDE Quickstart Panel

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

9 How to determine COM port

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

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

$ dmesg | grep "ttyUSB"
[503175.307873] usb 3-12: cp21l0x converter now attached to ttyUSBO
[503175.309372] usb 3-12: cp21l0x converter now attached to ttyUSB1l
There are two ports, one is Cortex-A core debug console and the other is for Cortex M4.

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

=h Device Manager
E';;s\ﬁaw devices prelndint.

_ | Device Manager
i Update devict yiew and update your hardware's settings and driver s

Pictures (9)

Companies.inc

| hutinc

| PTPstilllmageTablesinc
| VIDs_PIDs.TXT

|| SCSI_CDB_RcvCpyRslts.inc
|| SCSI_CDB_SPC.inc

| hei_command_tableinc
| RNDIS_OID.inc

|| CDCRequests.inc

Files (1)

=] dialog_settings.xml

» See more results

‘DE\{\[EMEHEQEI’ < | | shutdown | » |

Figure 42. Device Manager
3. In the Device Manager, expand the Ports (COM & LPT) section to view the available ports. The COM port names
will be different for all the NXP boards.

10 How to add or remove boot header for XIP targets

The MCUXpresso SDK for i.MX RT1060 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 XIP_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:

Where to change the macros for each toolchain in MCUXpresso SDK?
Take hello world as an example:

* JAR:
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* MDK:

* ARMGCC:

How to add or remove boot header for XIP targets

hello_worle x
Celizgems Factory Settings
General Options [ Mulki-file Cormpilation
Static Analysis Discard Unused Publics
ntime Checkin
@ MISRAC:1998 Encodings Extra Options
SSEmbler Language 1 Language 2 Code Optimizations Output
Output Converter Liet Diagnostics MISRAC:2004
Custom Build
Build Actions |:| Ignore standard include directories
Linker Additional include directories: {one per line)
Debugger SPROJ_DIRS/_/_/_/_/_/CMSIS/Include ~
Simulator SPROJ_DIRS/. /. /./_/_ /devices
CADI SPROJ_DIRS/ ..
CMSIS DAP SPROJ_DIRS/././..
GOB Server SPROJ_DIRS/./ ./ ./ . /. /devices/MIMXRT 1062/ drivers v
I-et/ITAGet Preinclude file:
J-inkfJ-Trace |
TI Stellaris
Nu-Link Defined symbols: {one per line)
FE micro DEBLG N [ Preprocessor output to file
STLINK KIP_EXTERNAL_FLASH=1 Preserve comments
Third-Party Driver AIP_BOOT_HEADER_ENABLI Generate Hine directives
TIMSP-FET = hd
TIXDS
u]: Cancel
Figure 43. Options node IAR

Options for Target 'hello_world flexspi_nor_debug'

Device I Targeil Output I Listingl User fl C/C++(ACE) Jasm I Linker I Debugl Util'rtiesl

B

D Symbols

Define: %P _EXTERNAL_FLASH=1 XIP_BOOT_HEADER_EMNABLE=1XIP_BOOT_HEADER__DCD_ENABLE='

Undefine:

Language / Code Generation
’]_ Execute-only Code

Figure 44. Options

Wamings: IP;C&-Iike Wamings Yl Language C: IC‘3’9 'l

for target

Device I Target I Output I Listing I User I C,-"CHI Asm
[ Use Memory Layout from Target Dialog
I~ Make RW Sections Position Independent
[~ Make RO Sections Pasition Independent
[” Dont Search Standard Libraries
¥ Report might fail' Conditions as Emors

| Debug I Ltilities I
/0 Base: li
R/0 Base: Iﬂ‘“‘:"‘:"["["["ﬂ'["D
R/AW Base IW
disable Wamings: Ir

Scatter | /. /. /devices/MIMXRT1062/arm/MIMXRT 10620000 flexspi_norsef |

File:

—eep="( bgot_hdr.conf)

Misc
controls

predefine {-[M P_BOOT_HEADER_ENABLE=1" ]

Figure 45. Change configuration Misc controls

Change the configuration in CMakeLists.txt.
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KE_C_FLAGS_FLEXSPI_NOR_DEBUG (E_C_FLAGS_FLEXSPI_NOR_DEBUG}

KE_C_FLAGS_FLEXSPI_NOR_DEBUG "${CMAKE C FLAGS FLEXSPI NOR_DEBUG} -DCPU_MI

Figure 46. Change configuration CMakeLists.txt
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Figure 47. Properties for evkmimxrt1060

11 Revision history

This table summarizes revisions to this document.

Table 2. Revision history
Revision number Date Substantive changes
0 08/2018 Initial release
1 06/2019 Updates for MCUXpresso SDK v2.6.0
2 06/2020 Updates for MCUXpresso SDK v2.8.0
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