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In this lab, you will learn

e How to debug a Zephyr application with MCUXpresso IDE
e How to configure Thread Awareness in your Zephyr project and see all threads through J-Link.

This lab is written for Windows 10, but Zephyr and this lab can easily be done in Linux or MacOS. This lab
guide was written for Zephyr release v3.0.0.

e Follow Zephyr_Installation_Lab.pdf

e Download the latest MCUXpresso IDE, v11.6.0 or later required for some Zephyr OS features

e Terminal Program: MCUXpresso IDE integrates a terminal, or another program like PuTTY or Tera
Term can be used

e Follow Zephyr_hello_world_Sample_Lab.pdf to prepare the hardware, verify environment variables,
connect the terminal to the board

e Optional, review Zephyr_GDB_Lab.pdf if interested in comparing debugging in MCUXpresso IDE with
GDB command line

e  MIMXRT1060-EVKB
e Micro-USB cable (may need two cables, see Zephyr_hello_world_Sample_Lab.pdf)

Before using the West commands, a command window should be opened, python virtual environment
activated, and environment variables set. These steps only need to be done once after a command window is
opened. If already done in a previous lab, skip to the next section. See Zephyr_hello_world_Sample_Lab.pdf
for more details.

1. Open anormal command promptin Windows
2. Navigate to the zephyr directory:
cd %userprofile%\zephyrproject\zephyr
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3. Activate the python virtual environment. After activating, the prompt should now include (.venv):
..\.venv\Scripts\activate.bat

4. Setthe environmental variables. Note, when using a command file like this to set the variables, the
command file needs to be executed once anytime a new command window is opened:
zephyr-env.cmd

5. If working on an NXP lab computer, you can restore the Zephyr source files that may have been
modified in earlier labs using this Git command:
git reset --hard

When building this sample application, we will add a Kconfig setting through command line to enable Zephyr
Thread Awareness for debugging. In the command below, notice we add these West command arguments:

e -DCONFIG DEBUG THREAD INFO=y :thisargument overrides a Kconfig symbol at build time. The -D
argument defines a symbol from the command line. The =y is selecting this Kconfig symbol
CONFIG_DEBUG_THREAD_INFO to be true, which will add structures and hooks into the kernel to add
Thread Awareness for debugging.

e -DCONFIG INIT STACKS=y :selecting this Kconfig symbol CONFIG_INIT_STACKS will initialize the
stack memory with a known value. This enables the tools to determine the high water mark for stack
usage in the application.

6. Inthe command window, build the synchronization sample application using west. NOTE: when
pasting this line into the command window, be sure to get both lines below as a single command. You
may need to paste the 2" line separately to the end of the 1% line for the full command:
west build -b mimxrt1060_evk -d ..\build-mcux samples\synchronization --pristine -- -
DCONFIG_DEBUG_THREAD_INFO=y -DCONFIG_INIT_STACKS=y

MCUXpresso IDE is NXP's free IDE for NXP's MCUs, and uses the Eclipse framework.

7. Open MCUXpresso IDE. If using a lab computer with multiple versions of MCUXpresso IDE installed,
be sure to open the version for this lab v11.6.0
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8. The IDE may open to the Welcome screen. If so, switch to the IDE.

{8 vorkspace - MCUXpresso IDE - o X

File Edit Navigste Search Project Configlools Run RIOS Analysis Window Help

& fy Welcome 23 fy =5
_ ~
. b : v
a X7 % &
IQ < > 6@/ -m -
Home Overview What's New First Steps Web Resources Documentation IDE

Welcome to MCUXpresso IDE

MCUXpresso IDE provides an easy-to-
use Eclipse-based development
environment for NXP MCUs based on
ARM Cortex-M cores, including LPC and
Kinetis microcontrollers and i MX RT

Download and Install SDKs
SDK

P
. Create a New Project
(_IDE )

Pl
Import SDK Examples
x [CJAlways show Welcome at start up
v

< >

crossover processors. [t offers advanced
editing, compiling, and debugging
features with the addition of MCU-
specific debugging views, code trace
and profiling, multicore debugging, and
integrated configuration tools.

9. For an NXP lab computer that has been used before, the Debug project may have already been
created. Click the Project Explorer tab to view the projects in the workspace. If the Debug_RT1060
project is listed like below, it should be deleted before the remaining lab steps.

. MCUXpressolDE_11.6.0_8187 - C\Users\nxald743\zephyrproject\zephyrisample

File Edit Source Refa Mavigate Search Project ConfigTools Eun
it T TS | > i B w | 1B T >
& Project Explorer 3¢ 1l Registers 4% Faults &, Peripherals+ =)

B8V 8% B~

== Debug RT1060 <Debug> I
» Project Settings
> 1;;.' Binaries
¥ IE]]I Includes
S 8 VSIS
» (& board
» 2 component
v 2 device
y 3 drivers
3 B source
v [ startup
» A2 utilities
» 23 xip
> (= Debug
Ell Debug RT1060 JLink Debug.launch
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10. To delete an existing project, right-click on the project name, and select Delete. Or use the Delete
key on the keyboard.
a MCUXpresselDE_11.6.0_8187 - Ch\Users\nxa14743\zephyrproject\zephyrisamplesisync

File Edit Source Refactor MNavigate Search Project CenfigTools Run  RIO
r?l i g ‘% v b *':-"? B:w | =2 {1
& Project Explorer 3¢ [f}f Registers %% Faults &, Peripherals+ =
ATl B
« 5 Debug RTI060 <. 1
> € Project Settings New *
3 @"’ Binaries Go Into
el Includes - -
2 CMSIS Open in New Window
. 2 board Show In Alt+Shift+W »
> 2 component Show in Local Terminal ¥
2 device
5 2B drivers IF Copy Ctrl+C
> (B source Paste Cirl+V
» 5 startup Delete 7, ) Delete
E u.tilities Source 2 3
> & xip Move...
> [= Debug
A Debug RTI080 JLink [ Rename... F2

11. Be sure to check the box to “Delete project contents on disk”, as this Debug project is included in
the Eclipse workspace folder, and should be removed completely. Click OK.

n Delete Resources

O

Remove project 'Debug RTI060" from the workspace?

IEDelete project contents on disk (cannot be undone}: I

Project location:

CA\Temp'\Workspaces\MCUXpressolDE_11.6.0_8187\Debug_RT1060

Preview » Cancel

*

The IDE requires an SDK installed to create or debug projects for an MCU. If the required SDK is already
installed, this section can be skipped. When using a lab computer, this SDK has already been installed.
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12. Confirm if the required SDK is already installed. In the IDE, find the tab for the Installed SDKs View,
shown below. This lab requires the SDK for the board MIMXRT1060-EVKB. Note the SDK Version as

well, for this lab v2.12.0 or newer is recommended. If this SDK plugin is already installed, this section
can be skipped. Otherwise, continue with these steps to install this plugin.

1) MCUXpressolDE_11.6.0_8167 - MCUXpresso IDE

File Edit Navigate Search Project Configlools Run RTOS Analysis Window Help

C-H@ ®-% - 9S8 ia|wnm

Hrca|SR e ER2RESB0N LN - EH-0- Q- ® S~ BETIH-H- OOy
[ Project Bxplorer 5 1il{ Registers 45 Faults 2, Peripherals+ = 5 = B Sz Outline X i Global Variables
B57 8% B8 There is no active editor that provides an outfine.

There are no projects in your workspace.
To add a project:

B Creste a new MCUXpresso IDE C/C++ project.

B Import examples from SDK.

[ Create a project...

g Import projects

) Quickstart Panel X (= Variables g Breakpoints 1 @ instalied SDKs X [ Properties (£] ProbiegP ) Console 8 Terminal g Image info. G Debugger Con... %, OffinePeriphe.. = B [J Memory 3 (= Heap and Stack Usage wy e [ | B (B ES
—n
MCUXpresso IDE - Quickstart Panel

G- @ @ 5| O Monfors & X
1) No project selected

@ Installed SDKs

g

B8

« Create or import a project

B New project.

@ Import SOK example(s)..

® Import project(s) from file system.

To install an SDK, simply drag and

an SDK (zip file/folder) or an SDK Git repository into the ‘lnstalled SDKs' wiew. [Common 'mcuxpresso’ folder]
Installed SDKs . Available By

Availeble Devices|

SDK Version Manifest Version Location

2120 2100

I <plugins> fcom.nxp.mcuxpresso.cdk.sdk_2x_mimxrt]
~ Build your preject

®:
/
« Debug your project ~EH-H-

B8

~ Miscellaneous
®

U MCUXpressolDE 11.6.0 8167
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13. Install a new plugin SDK.

. MCUXpressolDE_11.6.0_8187 - MCUXpresso IDE = X
File Edit Navigate Search Project ConfigTools Run RTOS Analysis Window Help

il IBr& ~ Qiv| BNES RSBk 0E Bonidte kit ryOruridsy 3 yEHyGw2 ey | Q K
&5 Project E.. % i Registers ##Faults & Peripher.. =~ = 8B Eoutline x - Global Variables ==

7lEY @~ There is no active editor that provides an outline.
There are no projects in your workspace.
To add a project:

8 Create a new MCUXpr. IDE C/C++ project.

8 |mport examples from SDK.
T Create a project...
i [mport projects...

U Quickstart Panel X - Variables % Breakpoints & &lo= T
. Dlnstalled SDKs % [ Properties (2l Problems & Console # Terminal s Image Info B Debugger Console % Offline Peripherals mr@oa B oamMx ™ =l
MCUXpresso IDE - Quickstart Pane| 8 |
ol 2 o Installed SDKs |
= No project selected I 5 -
Tt To install an SDK, simply drag and drop an SDK (zip file/folder) or an SDK Git repository into the ‘Installed SDKs' view. [Common 'mcuxpfsso’ folder] H

= Installed SDKs . Available Boards| Available Devices
New project...

® Import SDK example(s)...
* Import project(s) from file system...

Name SDK Version Manifest Version Location

~ Build your project

8. v
L4 >

0 items selected O MEIIXAraccnlNE 11 A0 2187

14. Select the SDK plugin to install for your board/device
a. Filter for the board evkbmimxrt1060
b. Selectthe board evkbmimxrt1060
c. Click the Install button

® Install MCUXpresso SDKs X =GR

Select MCUXpresso SDKs to install from https://mcuxpresso.nxp.com/eclipse/sdk

SDKs add device support to MCUXpresso IDE allowing projects to be created and debugged.
Select and install one or more MCUXpresso SDKs to provide device knowledge, drivers, middleware, and reference example applications for your development board or MCU.

Boards " Processors

1
MCUXpresso | SDK Version  Package Flash  RAM  Status Fiter| eviomimxrt1060 | 1
UNIFIED SUITE OF ! evkbmimxrt1060 2 SDK 25 MIMXRT... 2.12.0 MIMXRT1062D... 0 1024 [JHide Installed [/] Show latest [] Hide board images
TOOLS FOR EASY ~
DEVELOPMENT . n . . . . A . .
! [
WITH NXP MCU: " o o o u g o o o
# & evkbmimxrt1060_om13790host SDK_2x MIMXRT... 2.12.0 MIMXRT1062D... 0 1024
—
[ External Flash
Cores
[IMulticore
@® Al Cores O Cortex-M0+ O Cortex-M33
O Cortex-M4 O Cortex-M7
LEARN MORE > Keywords
[[] Alexa loT Service (AIS) [ Alibaba Clo
pr [[] Amazon Web Service (AWS) [[Janalog com
[[J analog-to-digital comparator Aol
[] Asynchronous Sample Rate Converters [_] Audio
[[] Azure RTOS [l Bluetooth L
Mlne csioc g mariin . i S e
Install and Create Project Install and Import Examples Install 3 Uninstall Cancel
< >
e ——
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15. Please accept the licensing terms to install the SDK plugin. The plugin will be downloaded and

installed in the IDE. Once finished, the SDK for the board will be shown in the Installed SDKs View like
below:

@ Installed SDKs * T Properties [ Problems 2 Console & Terminal : Image Info B Debugger Console % Offline Peripherals ¢v@e&ld-o
@ Installed SDKs

To install an SDK, simply drag and drop an SDK (zip file/folder) or an SDK Git repository into the 'Installed SDKs' view. [Common 'mcuxpresso’ folder]
Installed SDKs . Available Boards Available Devices

Name SDK Version

|?-iéSDK_Z.X_MIMXRTWGO—EVKB 2.12.0

Manifest Version Location
3.10.0

& <plugins>/com.nxp.mecuxpresso.sdk.sdk_2.x_mimxrt1060-evkb_2.12.0.:

For the best debugging experience in MCUXpresso IDE, we recommend using the IDE to create a Debug

project to help initialize/configure the IDE. This Debug project will not build the Zephyr application, but will
be used to debug it. This method uses the IDE to generate the Debug Configuration for the MCU to gain all
the debugger features from the IDE. Then the Debug Configuration is manually modified to use the Zephyr
application image already built by West. The IDE can then download the Zephyr app to flash and debug it.

16. In the IDE, find the Quickstart Panel View, and click New Project

18 MCUXpressolDE_11.6.0.8187 - MCUXpresso IDE

File Edit Navigate Search Project Configlools Run RIOS Anabysis Window Help

o S & ADIBi | D

[ERbphExeRSBODH LIS % H %0 - % i®s- . Q @R
[ Project Explorer 3¢ |il Registers 4% Faults 7, Peripherals+ £ bk
7 @ M-8

O E= Outline X (4= Global Variables Fo =
There are no projects in your workspace,

Thereis no active editor that provides an outline.
To add 3 project:

[ Create s project..

23 Import projects

O QuickstartPanel & ] ables 9 Breakpoinis

- MCUXpresso IDE - Quicksta

) No project selected

= 0
n

(@) Installed SDKs % [T Properties [£] Problems ) Console 8 Terminal | Image Info [ DebuggerCon.. &, Offfine Periphe.. = O [] Memory X (= Heap and Stack Usage ~ | 5H| B[S -§ =D
‘G~ ® @ & | O Monitors
'@ Installed SDKs

~ Creaf

import a project To install an SDK, simply rag and drop an SOK (zip file/folder) or an SDK Git repository into the ‘Installed SDK' view. [Common ‘meuxpresso’ folder]
(Installed SDKs _Available Boards | Available Devices|
Import SDK example(s). Name SDK Version
& Import preject(s)from file system.

Marifest Version Location
A %% SDK_2x_MIMXRT1060-EVKB 2120

3100
~ Build your project

~ Debug your project ~EH-B-

 Miscellaneous

I <plugins>fcom.nxp.meuxpresso.sdk.sdk_2.x_mimurt]

U MCUXpressolDE 11.60 8187
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17. Select the board for the new project:

a. ltcan help to select the MCU family RT1060 in the left window to filter down

options
b. Selectthe board evkbmimxrt1060
c. Click the Next button

all the board

B8 sok Wizard

@ Creating project for device: MIMXRT1062x000;¢A using board: MIMXRT1060-EVKB

WP =

. Board and/or Device selection page

- SDK MCUs ® Available boards
MCUs from installed SDKs. Please click above or  Please select an available board for your project.

B 1% i

visit mecuxpresso.nxp.com to obtain additional

‘ Supported boards for device: MIMXRT1062x00A
SDKs. ;

NXP MIMXRT10623000A
v MIMXRT1060 1

S

MIMXRT10625000A

- Preinstalled MCUs evkbmimxrt1060 evkbmimxrt1060 om13790host

MCUs from preinstalled LPC and generic
Cortex-M part support

Target Lal
> CTNsowx

» LPC1102

> LPC112x

> LPC11A%

> LPC11E6x bt

Target Core: cm7
Description: i.MX MIMXRT1062 600MHz, 512KB SRAM Microcontrollers
(MCUs) based on ARM Cortex-M7 Core

Name

Selected Device: MIMXRT1062)000¢A using board: MIMXRT1060-EVKB SDKs for selected MCU

SDK Versi... Manifest ...
§:SDK_2.x MIMXRT1060-EVKB ~ 2.12.0 (eplu 3.10.0

Location

£ <plugins>/com.nxp.mcuxpre

WwWWw.nxp.com
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18. Configure the new project:
a. Name the project Debug_RT1060.
b. No other changes are needed for the Debug project, and the defa
Click the Finish button.

ult settings can be used.

B8 soK Wizard

{4, The source from the SDK will be copied into the workspace. If you want to use linked files, please unzip the 'SDK_2.x_MIMXRT1060-EVKE' 5DK,

. Configure the project

—
Project name:|| Debug_RT1060 I * | Project name suffin:

[ Use default location
Location: | ChTemp\Workspaces\MCUXpressolDE_11.6.0_8187\Debug_RT1060

Device Packages Board Project Type
(® MIMXRT1062DVLEA L) g Eefauftbboa:i::les (®) C Project () C++ Project
O MIMXRT1062CVL5A mpkybarties () C Static Library (O C++ Static Library

(O MIMXRT1D62CVISA

| Browse...

Project Options

SDK Debug Console () Semihost (@ UART
| Copy sources

[ Import other files

¥ o F T T L o R o
Components E  Comp s selection ¥ =
Add or remove SDK 59flfware components | type to filter |
Operating Systems Drivers ~._ CMSIS Drivers] CMSIS Inciude] Util?tfes] M[ddleware] Board Components] ! =
MName Descripti.. Ve.. Info
Drivers ¥ % | = » = Board Component
[iypetofilter | > % CMSIS Include
» = Drivers
MName Description Version Info ! > g Operating System:
[ 4 ROMAPI ROMAPI Driver 1.0.1 > £ Others
74 adc_12b1msps_sar ADC Driver 204 > % Project Template
ML sd- ot APV ETr Mriear 2171 » = Software Compon

Mext> || Finish Cancel
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The Debug project will be included in the Project Explorer View:

30 MCUKpressolDE_1.60_8167 - Debug_ RTI0SD/source/Debug, RTI0R0c - MCUKpresso o

— X

& Configlools Run RIS Analysis Window Help
PHERRSBODL AN % HH-0- G- B~ 8 TH e ersr|m Q B[
e &8 g RT1060.c X = B 5= Outline x (- Global Variables g2

A There is no active editor that provides an outline.

v 128 Debug_RTI080 <Debug
5 € Project Settings

2 Includes
2 cusis
2 board
> (3 component
3 device
2 drivers.
v (8 source
> [<] Debug RTI080<

[2) semihost_hardfault.c
(2 startup
5 utilities
> B xip

() Quickstart Panel X ()= Variables 9 Breakpoints

JiedSD... [7] Properties [£] Problems x () Console ) Terminsl i Image info [ DebuggerC.. 7, Offine Perip.. = 0[] Memory ()= Heap and Stack Ussge -§=n

7§ Monitors
- MCUXpresso IDE - Quickstart Panel - ;
Cioe’) Project: Debug RTI06 [Debug]

Type
~ Create or import a project

- B8 Hew project..
® irro

# Import project(s

~ Build your project

Ey R Build
°Q ' C\tzn

- Debug your project M=Rd " b

45 Debug

« Miscellaneous
I Fdit munviert setfinns :

O NXP MIMXRTI062000xA" (Debug...1060)

This section is not done with the RT1060, and not needed for this lab. For the RT1060, you can skip to the next
section. This section is also not needed when using a Segger JLink debug probe. But other devices with a
LinkServer (CMSIS-DAP) probe, it may require this step for the debugger to properly flash and debug the
Zephyr application. One example where this step is required is when using a device with Cortex-M33 core,
and has separate memory maps for Secure and Non-Secure code. When the memory map used by the Zephyr
app differs from the default memory map in the IDE project, follow this additional guide to modify the memory

map: Zephyr_MCUXpresso_IDE_Memory_Map_Addendum.pdf. That guide uses the i.MX RT500 MCU as
an example on the MIMXRT595-EVK board.

The previous lab guide Zephyr_hello_world_Sample_Lab.pdf gave steps for using PuTTY as a terminal. PuTTY

can be re-used here, but Eclipse also offers a Terminal which is integrated in MCUXpresso IDE. Below are the
steps to use these terminal options.

() Installed SDKs [ Properties [l Problems [EJ Console 4™ Terminal x| [ ImageInfo [ Debugger Console 2, Offline Peripherals = O

9 &1 Gl B &
| B com3 x | |
[*** Booting Zephyr 05 build zephyr-v3.8.8 *%*
thread _a: Hello World from cpu @ on mimxrtl868 evk!
fthread b: Hello World from cpu @ on mimxrtlB68 evk!
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19. Ensure the board is powered, and the debug probe is connected. This lab uses the on-board
debugger of MIMXRT1060-EVKB with USB connector J1 using Jlink firmware, plus powered through
USB J48. For more details on preparing the hardware, see Zephyr_hello_world_Sample_Lab.pdf.

To re-use PuTTY, connect the terminal to the board’'s COM port, for help see
Zephyr_hello_world_Sample_Lab.pdf

#2 PuTTY Canfiguration ? H

Category:

| Basicoptionsforyour PuTTY session |

Specify the destination you want to connect to

[=)- Terminal

Serial line Speed
- Keyboard
Bl HEJMH- | [15200]

- Features Cannection type:
G Wiidowy O ssH () Other: | Telet ]
- Appearance .

- Behawviour Load, save or delete a stored session
-~ Translation Saved Sessions
[#- Selection |
- Colours !
[=- Connection Default Settings “ inad
- Data COMD3 ===
cComp4 s
ey COMD5 L e |
- S5H COMDS I i
- Seridl COME7 i
. Telnet comos b
- Rlogin
- SUPDUP Close window on exit:
() Mways () Never (®) Only on clean exit
bt || | ==
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20. To use the Terminal in MCUXpresso IDE, close any other terminal programs like PuTTY, then click the
Terminal View tab:

[ MCUXpressolDE_11,6.0_6187 - Debug_RT1060/source/Debug_RT1060.c - MCUXpresso IDE - x
File Edit Source Refactor Navigate Search Project Configlools Run RTOS Analysis Window Help
HrHEe-{-BiOVBnprENE 2 SRIbIEseRSBODL I e % EE-0- % i®5 Brigi-f-orara-m Q ®|lRl
[ Project Explorer X il Registers 4% Faults 7, Peripherals+ = O [g Debug RT1080c X = 0 = Outline X (x)-Global Variables =
V&% B g 0 ) A There s no active editor that provides an outline.
€ Db, KTI060- <Debic> 2 * Copyright 2016-2622 NXP
v lig Debug RTI060 < Debig; 3 * ALl rights reserved.
> @ Project Settings i
> &l Includes 5 = Redistribution and use in source and binary forms, with or without modification,
3 E2 CMsis 6 = are permitted provided that the following conditions are met
> (2 board Bl s p 1 ] .
= x 8 * o Redistributions of source code must retain the above copyright notice, this list
i component 8 = of conditions and the following disclaimer.
5 (3 device |
> (8 drivers 11 * o Redistributions in binary form must reproduce the above copyright notice, this
v 8 source 12 * 1list of conditions and the following disclaimer in the documentation and/or
5 & Debug RTi060c iz © other materials provides with the distribution.
Sl oo ot 15 * o Neither the name of NXP Semiconductor, Inc. nor the names of its
> (2 startup 16 * contributors may be used to endorse or promote products derived from this
5 (3 utilities 17 *  software without specific prior written permission.
> @ xip i’ =
19  * THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS" AMD
20 * ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED =
21 * WARRANTIE: F MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE =
22 * DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE F
23 * ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
24 * (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE G0ODS OR SERVICES;
25 * LOSS OF USE, DATA, OR PROFLTS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
26 * ANY THEQRY OF LIABILITY, WHETHER IN COWTRACT, STRICT LIABILITY, OR TORT
27 * (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY QUT OF THE USE OF THIS
28 * SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
25 | =
38
318 /**
32 * @file  Debug RT1060.c
33 = Gbrief Applicetion entry point
3+
25 #include cotdin by M
) Quickstart Panel X (x)=Variables 9 Breakpoints = O (@ Instalied SD... [T Properties [f]) Problems E) Console 8 Terminal X | [ Image Info [} DebuggerC.. &, Offline Perip. = 0O [ Memory X ()= Heap and Stack Usage' oy w5 5“7 Ig,]\ % =0
& B i|ig G| B & § Monios = X%

MCUXpresso IDE - Quickstart Panel
[ioe) Project: Debug_RTI060 [Debug]
~ Create or import a project
B New project...
@ import SDK example(s)...
#® Import projectis) from file system,..

~ Build your project

& Build
& Clean

 Debug your project

4 Debug
5 "

~ Miscellaneous

1) Eelit neniert cettine

O NXP MIMXRT1062000cA" (Debug...1060)

21. Click the Open Terminal button
[ Installed SDKs  [5] Properties Problems [ Console (™ Terminal X [ ImageInfo [} Debugger Console 2, Offline Peripherals = O
B | & G BE |
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22. Configure the Terminal:
a. Change the terminal type to Serial Terminal
b. The serial port should default to the correct COM port. But if multiple COM ports are
available, you may need to select the correct COM port for the EVK.

c. Click OK
B Lzunch Terminal O et
Choose terminal: | Serial Terminal 1 e
Settings
Serial port: | COM3 2 V|
Baud rate: | 115200 . v|
Data size: |8 w
Parity: MNone ~
Stop bits: |1 o
Encoding: | Default (150-8859-1) b

The Eclipse terminal is now connected to the COM port, and ready to receive from the EVK:

[ Installed SDKs [C] Properties [2] Problems [ Console §| Terminal 3 |mg Image Info E Debugger Console al. Offline Peripherals = O
B i | iE G BE| &

| B com3 x| |

In Eclipse, a Debug Configuration is stored with a project, and includes the settings needed to flash and
debug the application on the hardware. For Zephyr, we will use the IDE to generate this configuration, and
then modify it for the Zephyr application. These lab steps are specific to using Segger Jlink debug probe. For
other probes supported in MCUXpresso IDE, refer to the document installed with the IDE at
\MCUXpressolDE_11.6.0_8187\MCUXpresso_IDE_ZephyrRTOS_Debug_Guide.pdf.
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23. In the IDE, in the Quickstart Panel, click Debug

24.

() Quickstart Panel X (%i=Variables @g Breakpoints i

MCUXpresso IDE - Quickstart Panel
2e | Project: Debug RT1060 [Debug]

« Create orimport a project

e . Mew project...
. Import SDK exampleis)...
# Import project{s) from file system...

= Build your project

A 4 Build
o
{} 3{ Clean

= Debug your project

E-EH-H-

\ %§ Debug

= Miscellaneous

&) Edit project settings

. MCUXpresso Config Tools» >
3 Quick Settings>>

L

£

@ Build zll projects

Select the debug probe detected by the IDE. Click OK. This will build the Debug project, program the

flash, and launch the debugger. Please accept any licensing terms that pop-up.

. Probes discoversd

Connect to target: MIMXRT1062xxxxA
1 probe found. Select the probe to use:

Available attached probes

Name Serial number / 1D / Nickname
B J-link LPCXpresso V2 722204246

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

| /1 SEGGER J-Link probes

Probe search options

| Search again

[+] Remember my selection (for this Launch configuration)

=

Type Manutacturer IDE Debug Made

USB SEGGER

O

All-Stop

*
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25. The debugger will run the Debug app and halt at main(). After it halts, Terminate the debug
connection.
. MCUXpressolDE_11.6.0_8187 - Debug_RT1060/source/Debug_RT1060.c - MCUXpresso IDE
File Edit 5curce Refactor MNavigate Search Project ConfigTocls Run RTOS  Analysis Window Help

il @8- | BiYHiBia|pPUENILR | SilbiEr RSB Bl
&5 Project Explorer % 111 Registers % Faults &, Periphen = B | %5 Debug X
B 'J={='., 5 | iy & . - vﬂ Debug_RT1060 ILink Debug [GDB SEGGER Interface Debugging]
v =5 Debug_RTI060 <Debug> A vl Debug RT1060.axf
» Project Setti =
g B.m}e. i |c] Debug_RT1060.c X fal_lpuart.c [ startup_mimxrt1062.c
» 3%, Binaries
4856 /*
% |
1 ‘h” inciides 47 * @brief Application entry point.
> B CMSIS ag %/
» 2 board 9= int main(void} {
> B compenent ca
s (2 device 51 /* Init board hardware. */
, CB drivers 52 BOARD_ConfigMPU();
. 53 BOARD_InitBootPins();
v (& source 54 BOARD_InitBootClocks();

» | Debug RT1060.c 55 BOARD_InitBootPeripherals();
» [€ semihost_hardfault.c 56 #ifndef BOARD INIT_DEBUG CONSOLE_PERIPHERAL
w [ startup 57 /* Init FSL debug console. %/
> [ startup_mimxrt1062.c ?8 I?OARD_InrtDebugConso]e( ¥;
2t 50 #endif
» B utilities o
> (2 xip v

26. The Debug Configuration .launch file has now been created and added to the Debug project.
5 Project Explorer ¢ |{lf Registers % Faults ‘2, Peripherals+ = O
BS Y 8% B~ :

[0

v 2% Debug RT1060 <Debugs
5 4 Project Settings
3 ﬁff Binaries
» |aitl Includes
» [ CMSIS
5 22 board
> 22 component
s 2 device
o 2 drivers
s |22 source
» 2 startup
s 2 utilities
» BB xip
» (= Debug
EA Debug RTI060 JLink Debug.launch

Modifying Debug Configuration for Zephyr application

Now that the IDE created the Debug Configuration for us, we will modify it to point to the Zephyr application
previously built by West, instead of the app this Debug project builds.

27. In the IDE, use the menu Run->Debug Configurations...

PUBLIC

WwWWw.nxp.com



\r
4\

28. Modify the Debug Configuration just created:

a. Inthe left window, select the Debug Configuration
b. Click the Browse button for the C/C++ Application file

E Debug Configurations

Create, manage, and run configurations

B

type filter text

C/C++ (NXP Semiconductors) MCU Application
[©] C/C++ Application
[c] C/C++ Attach to Application
€] C/C++ Postmortem Debugger
[£] C/C++ Remote Application
[t GDB Hardware Debugging
@ GDB PEMicro Interface Debugging
w ﬂ GDB SEGGER Interface Debugging
[ER Debug RT1060 JLink Debug 1
R Launch Group

Filter matched 10 of 10 items

(?2)

[

O
Narme: | Debug_RT1060 JLink Debug
| ||| Bl Main | % GDB Debuggerl 35 ILink Debugger|

Project:
| Debug_RT1060 Browse...
C/C++ Application:
| Debug)\Debug_RT1060.axf

Variables... Search Pt 2 Browse...

Build (if required) before launching

Build Configuration: | Debug

() Enable auto build
(®) Use workspace settings

() Disable auto build

Configure Workspace Settings...

Revert

A el I.'

Close

29. Paste %userprofile%\zephyrproject\build-mcux\zephyr\zephyr.elf , or browse to the zephyr.elf file

built by the earlier West command. Then click Open.

Application Selection
1 B EiUsersy

Organize ~

# Quic

WwWWw.nxp.com
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The full path to the zephyr.elf file will be used.

[ Debug Configurations O *

Create, manage, and run configurations

ERCECR R AN=TTE Name: | Debug_RT1060 JLink Debug

| type filter text | El Main| 35 GDB Debugger| %5 Link Debugger| P

C/C++ (MNXP Semiconductors) MCU Application i
i Project:
€] C/C++ Application
[] C/C++ Attach to Application | Debug_RT1060 | i Browse... |
[©] C/C++ Postmortem Debugger
[£] C/C++ Remote Application . . .
[€] GDB Hardware Debugging I Cihlzersh \zephyrproject\build-mcux\zephyrizephyr.elf I |
E GDB PEMicro Interface Debugging
W ﬂ GDB SEGGER Interface Debugging B - :
E DebugjﬂﬂﬁBJLmk ekt uild (if required) before launching
L Launch Group

C/C++ Application:

| Variables... ||Sﬂal‘cﬁPlp}E&:t,..|E Browse... i

Build Configuration: | Debug v
(") Enable auto build () Disable auto build
(®) Use workspace settings Configure Workspace Settings...
Revert A
Filter matched 10 of 10 items | — | | pely |
© ] =
PUBLIC
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30. Configure the Zephyr RTOS plugin for Jlink:

C.

d.

Click the tab JLink Debugger

Check the box for Select RTOS plugin, this box is under Additional Options, you may need to
scroll down to the bottom to find it.

Paste in GDBServer/RTOSPlugin_Zephyr

click the Debug button to save this Debug Configuration, and launch the debugger

B Debug Configurations O X

Create, manage, and run configurations

A= || Name: [ Debug_RT1060 JLink Debug |

| type filter text | | EI Main ! ﬁ GDB Debugger | ﬁ ILink Dehuggeri " 1 ch Tooli 22
C/C++ (MXP Semiconducters) MCU A [ B A
[T] C/C++ Application GDE Client Por 233
[C] C/C++ Attach to Application
[c] C/C++ Postmertem Debugger Additional Options
% EIDCE::ET:‘:;ZE[‘;ZTIgcgai::n [Jsilent [ Verify Single run [] Attach to a running target
@ GDB PEMicro Interface Debugging
v ﬂ GDB SEGGER Interface Debugging
ﬂ Debug_RT1060 JLink Debug Script |
& Launch Group

[] Reset before running |

2 Select RTOS plugin 3 | GDBServer/RTOSPlugin_Zephyr

T ; L
) Other server options |

£ >

Rewert N
Filter matched 10 of 10 items i P

'\?J 4 . Dehug I Close

31. The next step will add a breakpointin main.c. With the debugger halting in main(), typically main.c
should already be open in the editor for this lab. The debugger will open source files as needed using
the zephyr.elf symbolic file. But since this Debug project is not otherwise linked to the Zephyr sample
project, the Project Explorer View will not list the source files for the application. To browse the source
files in the Zephyr application, see the other lab guide Zephyr_ MCUXpresso_IDE_Editor_Lab.pdf. Or
use the menu File->Open, and browse to the desired file in the Zephyr tree.
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32. Add a breakpoint in main.c at line 50. Do this by double-clicking the empty column to the left of the

#50 line number. This will halt the application in the loop of helloLoop().
MCUXpressclDE_11.6.0_8187 - Ch\Users\nxal14743zephyrproject\zephyrisamples\synchronization'src\main.c - MCUXpresso IDE
File Edit Source Refactor Mavigate Search Project ConfigToels Run  RTOS  Analysis  Window Help

i -/~ ®R Biw|i>i® 3 2 .l ' | e i 2RSS B Mic
B9 Pr. 3 1 Re. '-ﬁ; Faile Do = B 4 Debug X
Bl 5 | B | - 2 v @ Thread 3 -2147483016 (main RUNNING PRIO 0) (Suspended : Breakpoint)
v |=% Debug_RT1060 <Debugs> = main() at main.c:110 060002658
& Praject Settings o Thread #4 -2147483200 (idle 00 UNKNOWMN PRIO 15) (Suspended : Container)
*}P Binaries p| arm-nene-eabi-gdb (10.2.90.20210621)
nil Includes - - Gy =
I} || Debug_RT1060.c fe] main.c X
3 CMsIs — =
2 board
2 component
2 device
2 drivers /
8 source void helloLoop(const char *my_ name,
3 startup struct k_sem *my_sem, struct k_sem *other_sem)
I {
ok u_t'l't'es const char *tname;
2 xip uint8_t cpu;
= Debug struct k_thread *current_thread;
ﬂ Debug_RT1060 JLink Debug.launch
while (1} {
{* take my semaphore */

k_sem_take(my_sem, K_FOREVER);

current_thread = k_current_get();

tname = k_thread_name_get(current_thread);
#if CONFIG_SMP

cpu = arch_curr_cpu()->id;

el

#else
cpu = 8;
#endif

33. Click the Resume button (F8) to continue the program. It will halt at the breakpoint
MCUXpressolDE_11.6.0_8187 - C:\Users\nxa14743\zephyrproject\zephyrisamples\synchronization\srcmain.c -
File Edit Source Refactor Navigate Search Project ConfigTecls Run  RTOS  Analysis  Window

L | B - R~ & =R W - A | b o
ByPr. X MiRe. AFa.

B 7 |
v |5 Debug_RT1060 <Debug>
: Project Settings

15 Debug
v @ Thread #3 -2147483016 (main RUNNING Pt
= main(} at main.c:110 Ox60002658
o Thread #4 -2147483200 (idle 00 UNKMNOWN

ﬁb Binaries s arm-none-eabi-gdb (10.2,90.20210621)

nill Includes - 3 = e

i \.€] Debug_RT1060.c fc] main.c X

2 CMSIS

e el =

oy boaxd 34 * fiparam my name thread identi

34. Click the Resume button a few times to see the synchronization sample application print to the
terminal

EP COM3 - PuTTY — O X
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35. After the debugger halts at the breakpoint, notice the application threads and their details are
displayed in the Debug View:
. MCUXpressolDE_11.6.0_8187 - Ch\Users\nxal4743\zephyrproject\zephyrisamples\synchronization\src\main.c - MCUXpresse IDE
File Edit Source Refactor MNavigate Search Project Cenfiglools Run  RTOS  Analysis  Window Help

Sl ER2 RSB &S

HrEy 8-/ @i Bia|lnmHdor
EoPr. x fRe. #AFa. FPen. T 0 45Debig X
=] \=‘-=.~V =5 | B % ﬁ > g "ﬂ Debug_RT1060 JLink Debug [GDE SEGGER Interface Debugging]

threadA() at main.c: 105 (xB000264c

z_thread_entry() at thread_entry.c:36 Ox 80004286

(xaaazazaa

read #6-2147483384 (thread_b RUMMING PRIQ 7} (Suspended : Breakpclint]l
helloLoop() at main.c:30 (x600025ea

threadB() at main.c:87 (xB0002634

z_thread_entry() at thread_entry,c:36 0x 60004286

(xaaaaazaa

H Debug_RT1060 JLink Debug.launch

~ (=5 Debug_RT1060 <Debugs v [ zephyrelf
Y @3 Project Settings ~ i_ﬂi’llhread #4-2147483200 (idle 00 UNKNOWM PRIO 15) (Suspended : Container]l
3 4'@». Binaries = arch_cpu_idle]) at cpu_idle 5:106 Dx600030b0
|EIJ| Includes = k_cpu_idle() at kernel.h:5,622 0x600054a2
» B CMSIS = idlel) at idle.c:86 0x 60005432
s (& board = z_thread_entry() at thread_entry.c:36 0x 60004286
s (2 component = (xaagaaaaa
» [ device v @l Thread £5 -2147483568 (thread_a PENDING PRIO 7) (Suspended : Container) I
5 3 drivers = arch_irg_unlock(} at asm_inline_gcc.h:35 0x60003174
s [ source = arch_swap() at swap.c:44 060003174
» @B startup = z_swap_irglock() at kswap.h:184 6000474
s 22 utilities = z_impl_k_sem_take(} at sem.c:143 Dx600044eD
> & xip = k_sem_take() at kernel.h:1,026 060002526
> = Debug = helloLoop() at main.c:47 0x600025e6
[

[€] Debug RT1060c  §& mainc X

49 current thread = k_current_get();

se | tname = k_thread name_get(current_thread);
51 #if CONFIG_SMP

52 cpu = arch_curr_cpu()}-»id;

53 #else

Thread Awareness details shown in the Debug View:
e Name of thread, i.e. thread_b
e Current state, PENDING, RUNNING, etc.
e Task Priority
e Call stack for each thread
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36. By selecting a thread and then selecting the Registers view, one can see the CPU registers, stack
pointer, and program counter of each thread context. It also labels each thread as running or

suspended.
. MCUXpressolDE_11.6.0_8187 - C:\Users\nxal4743\zephyrproject\zephyrisamplesi\synchronization\src\main.c - MCUXpresso IDE
File Edit Source Refactor Mavigate Search Project ConfigTools Run RTOS  Analysis  Window Help

B~ &SRB Bia|kiEH3.R

& Project Ex.. Hif Registers 3 3% Faults ‘2 Periphera.. = O | 3% Debug X

=) | Ch et 3 vﬂ Debug_RT1060 JLink Debug [GDE SEGGER Interface Debugging]
- ~ (2 zephyr.elf

threadB() at main.c87 (x60002634
z_thread_entry() at thread_entry.c:36 0x60004e36
(nazaaaaaa

Mame Value Description ) .
A IMXRT1( tor el w @ Thread #4 -2147483200 (idle 00 UNKNOWMN PRIO 13) (Suspended : Container)
R L = e SRR R = arch_cpu_idle( at cpu_idle.5:106 0x60003060
T;Tl 1 OxeD00=d00 Trgument- il = k_cpu_idle() at kernel.h:5,622 0x600054a2
Argume =t :
o rz m{m;a = Sl = idle() at idle.c:85 060005422
1 2 Trgun.em e = z_thread_entry() at thread_entry.c:36 0x60004e86
i 3 Ox0 Argument -
1o O FFEFFFFF Variable Regi = (xaazaaaaa ]
o : S : = P“*‘ v ## Thread #5 -2147483568 (thread_a PENDING PRIO 7) (Suspended : Container)
Variable Regi = - e
TITI rﬁ %3000002 ,fr!arl - PE_I = arch_irg_unlock() at asm_inline_gce.h:95 060003174
I..;T; r-., OXE{)DDSdecS ,T_urfat.t F:ELJ! = arch_swap(] at swap.c:44 0xB60003174
T:.T,I, rs 0xE0005dFT I?.ar_la, :E ngl = z_swap_irglock() at kswap.h:184 (600047 c4
T;Tl Ir_? 18680 I\-aua:sle F:cbl = z_impl_k_sem_take() at sem.c:143 0x600044eD
e

S : ffrfar'ljp‘ s = I sem_take( at kernel.h:1,026 OxB00025¢6
I.-;T; r” 0x0 :_qrfat.t F;ELJ! = helleLoop() at main.c:47 Mx600025e6
e i = threadA( at main.c:105 06000264
m.l L i IJC:L'J?CW = z_thread_entry() at thread_entry.c:36 (x60004e86
1 sp OhB0D007eD <th... Stack Pointer (r... =
W Ox600044e1 : = Didaaaszad
e e v @ Thread 6 -2147483384 {thread_b RUNNING PRIO 7) (Suspended : Breakpoint)
LI St 2 = helloLoop() at main.c:50 Ox600025ea

> i xpsr 0x61000000 Program Status ... v -

[ Debug RT1060.c | main.c %

37. Open the Thread Aware Debug (TAD) View for Zephyr.
Use the menu RTOS->Zephyr RTOS->Threads. The TAD View is completely decoupled from the GDB

Thread awareness support (built in the GDB server). This View specific to MCUXpresso IDE can be
used with any supported debug probe in the IDE.

. MCUXpressolDE_11.6.0_8187 - C:\Users\nxa14743\zephyrproject\zephyr\samples\synchronization\src\main.c - MCUXg
File Edit Source Refactor Mavigate Search Project ConfigTools Run  RTOS | Analysis Window Help

Gl S~/ @i Bia|m M Azure RTOS ThreadX
5 Project Explorer  {fii Registers 3 4% Faults &, Peripherals+ &y Threads
. & Message Queues
S h
MName Value Description = e
« K4 MIMXRT1C zephyr.elf regi_. i$ Mutexss
i 0 0x0 Argument/Scr 4 Event Flags
el Oxe000ed00 Argumer i Timers
i r2 (%200003a8 Argument/ & Memory Block Pools
i 3 00 Argument/
i rd OncfFFFFFFF Variable Re k8 Memory Byte Pook
1 s OxB0005e2d Variable Registe... FreeRTOS
i 0x3000002¢ Variable Registe.., 0 Tk Lict
7 (xE0005ded Variable Registe.. = —
08 0x60005dFT Variable Registe.. £- ek Nothcations
1 r9 0w 186a0 Vaniable Regist : Queue List
1 r10 0x0 Variable Registe.., i Timer List
i r11 0x0 Variable Registe.. I Heap Usage
ity r12 Oxded Intra-Procedure..
1 sp 0x80D007e0 <th... Stack Pointer (r.. Zephyr RTOS
Wi I Ox600044e1 Link Register (r1.., " Threads
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38. This adds the Threads (Zephyr RTOS) View to the Perspective:

B8 Mt : 11.6.0_8187 - CAU: 14

archiarm' core\sarch32\cpu_idle.5 - MCUXpresso IDE

File Edit Navigate Sezrch Project Configlools Run RT0S Analysis Window Help

NrHa| -8 &

15 Debug_RT1060 <Debug>
5 € Project Settings
> 42 Binaries
> il Includes
5 B3 CMsIs
> (& board
> (& component
> (3 device
> 5 drivers
> B source
> (5 startup
> 2 utilities
> B xip
> (= Debug
[EA Debug_RTI060 JLink Debug.launch

) Quickstart Panel X (1= Variables 9 Breakpoints
MCUXpresso IDE - Quickstart Panel
[Ziee) Project: Debug_ RTI060 [Debug]
~ Create or imperta project

B Hew project...
@ import SDK example(s)
& Import project(s) from file system...

~ Build your project
TR S Build

o Clean

~ Debug your project

A Debug

4 Terminate, Build and Debug

~ Miscellaneous

) Fdit nrniect sebinns

QI8 iw | > m
[ Project Explorer X Ii}i Registers 3 Faults 5, Peripherals+
BElv| a8

— X
BRI E|DIBILRRSBON LA - % H-0-QU-®F-HE 0P OO aQ i |[K]
= B 45 Debug X E 5 |i+ § = B = Outline x (= Global Variables BA i =0
| B0~ &~ A Debug RTI080 JLink Debug [GDE SEGGER Interface Debugging] ~ o toolchain.h
v ( zephyr.elt 2 linker/sections.h
~ i Thread #4-2147483200 (iclle 00 UNKNOWN PRIO 15) (Suspended ; Container) # _SCBSCR
= arch_cpu_idle() at cpu_idie.5:106 (x60003000 # _SCB SCR_SEVONPEND
= k cou idlef) ot kerel.h:5.622 0x60005422 b # _SCB_SCR SLEEPDEEP
[ Debug RMI060e @ maine (8 cpuidieS X =g # _SCB_SCR SLEEPONEXIT
» 106 I EaR 7S # _SCRINITBITS
et © _irg_disabled
108 bx 1
109
116 SECTION_FUNC(TEXT, arch_cpu_atomic_idle)
111 #ifdef CONFIG_TRACING
112 push  {re, Ir}
113 bl sys_trace_idle
114 #1 defined (CONFIG_ARMVE_M_ARMVE_M_BASELINE)
115 pop {r@, ri}
116 mov Ir, r1
117 felse
118 5
119 #endif /* CONFIG_ARMVE_M_ARMVE_M_BASELTNE */
126 #endif /* CONFIG_TRACING */
121
122+
123 * Lock PRIMASK while sleeping: wfe will still get interrupted by
124 * incoming interrupts hut the CPU will not service them right away.
125 */
126 cpsid i
127
wg /e
129 * No need to set SEVONPEND, it's set once in z_arm_cpu_idle_init()
130 * and never touched again.
131 */
132 ¥
= B [ installed SD... [T Properties [£] Problems B Console X # Terminal |5 Imageinfo R DebuggerC.. &, OffiinePerip.. = 0 [ Memory = Heap and Stack Usage - . Threads (Zephyr RIOS) X mw|E|# =08

A X% HEE MR- (s Name Handle  Prioity  State Stack usage
Debug_RT1060 JLink Debug [GDB SEGGER Interface Debugging] 50 e B 0xB0000708 7 B RUNNING B stk
Executed SetRestartonclose=l o | X thread 3 0x80000050 7 & PENDING 0 %B/1kB
[MCUXpresse Semihosting Telnet console for 'Debug RT186@ JLink Debug' started on port 59244 @ 127.2.9.1] 2 HIE0D L R @ UNKNOWN [0 se/08
SEGGER J-Link GDB Server V7.66e - Terminal output channel

Vi< >

T O NXP MIMXRTI06 20004 (Debug...1060)
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39. You can expand each thread to see more details about them:

[] Memory (%)= Heap and Stack Usage # Threads (Zephyr RTOS) 1N | 5] | # =0
# Mame Handle Priority State Stack usage
w 0 thread b (20000703 T [ SUSPEM... "I'IE B/f1kB
Entry: threadB (CuB0002628)
Stack start: (80000340
Stack end: O B0000c40
Stack size: 1 kB
Stack delta: CreDOOO0O000
Saved stack ptr: (e B0000bd0
Stack high watermark: &
User options: 00
Entry param 1: 000000000
Entry param 2: (reDOOO00C0O
Entry param 3: TreDOOO0O0O00
w 1 thread_a O 20000050 7 %3 PEMDING I SEB/1KE
Entry: threadd (DubD002640)
Stack start: (e 80000420
Stack end: 80000320
Stack size: 1kB
Stack delta: CreDOOO00C0
Saved stack ptr: 8000070
Stack high watermark: &
User options: CreDO
Entry param 1: L DOO00000
Entry param 2: (00000000
Entry param 3: 00000000
» 2 | idle Q0 02000010 15 B= RUNMNING ElEEU J20B
PUBLIC
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40. Notice the stack high watermark is not shown. The stack usage shown in the previous step is based on
the current stack pointer for each task. Click the # button to enable the stack high watermark. Now
the high watermark is detected, and the stack usage numbers increase because they are based on
high watermark. This high watermark feature requires the Kconfig symbol CONFIG_INIT_STACKS is
selected, which we did earlier in this lab with the West build step.

[0 Memory (%)= Heap and Stack Usage  # Threads (Zephyr RTOS) 3¢ | &= o
# MName Handle Priority State ack usage
w 0 thread b 0x80000108 7 [[] SUSPEM., 8B/ 1kB
Entry: threadB (OxB0002628)
Stack start: (80000840
Stack end: xB0000c40
Stack size: 1kB
Stack delta: 00000000
Saved stack ptr: (5 80000bd0
I Stack high watermark: OxB0000b20 I
User aptions: w00
Entry param 1: 000000000
Entry param 2 O 0DOOO00D0
Entry param 3: 00000000
w 1 thread a (xB0000050 7 {53 PENDING @EEH kB
Entry: thread4 ((x60002640)
Stack start: 80000420
Stack end: 20000820
Stack size: 1kB
Stack delta: 00000000
i
Stack high watermark: DxB0000T00
User aptions: 0
Entry param 1: 000000000
Entry param 2 O 0D0OO00D0
Entry param 3: 00000000
2 idle0 08000010 15 B RUNNING :HB B/320B

The Threads (Zephyr RTOS) View of the IDE provides the following thread details:

# - Thread Control Block index

Name - Name of the thread

Handle - Address of the thread handle

Priority - Priority of the thread

State - Current task state (e.g. running, suspended, queued, etc.)

Stack Usage - Graphical view of current stack usage, with current allocation and stack size
available to the thread

e Entry - Entry function for current thread

Stack start - Stack start address

Stack end - Stack end address

Stack size - Size of stack

Saved stack ptr - Thread'’s saved stack pointer during the last context switch
Stack high watermark - Highest address used by stack

User options - User facing ‘thread options’. Values defined in kernel.h

Entry param 1/2/3 - The entry point parameters
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41. The remaining debugging steps are to help get familiar with MCUXpresso IDE, and to compare with
debugging command line with GDB. Click the Variables tab to see the local variables. The debugger
needs to be Suspended to view these variables. If this view is empty, click the Resume button again,

and the IDE will update this view when it halts at the breakpoint.
- MCUXpresselDE_11.6.0_8187 - C:\Users\nxal4743\zephyrproject\zephyrisamples\synchroni
File Edit Source Refactor Mavigate Search Project ConfigTools Run RTOS A
Ol &K -Rid Biw|mnmdso.eS
& Project Explorer 3¢ Il Registers 4% Faults 7, Peripherals+ =)
B8 2% B¢
~ |== Debug_RT1060 <Debug>
> & Project Settings
3 13? Binaries
» ! Includes
» B CMSIS
» & board
» & component
- 2 device
» 2 drivers
» (@& source
» B startup
- 2 utilities
» B xip
» (= Debug
A Debug_RT1060 JLink Debu

) Quickstart Panel (x)= \ariables ¢ ®g Breakpoints | = | O i = O
Mame Type Value
> B my_name const char™ Ox60005e2d < func_ 0= "...
> B my_name@entry const char * Owe60005e2d < func_ 0= "...
> B my_sem struct k_sem * e BODR002c <threadA_sem=>
B my_sem@entry struct k_sem * Ox&000002¢c <threadA_sem>
» ® other_sem struct k_sem * (heB000003c <threadB_sem>
> W other_sem@entry struct k_sem * e B000003¢c <threadB_sem>
» ® tname const char™® <optimized out>
% current_thread struct k_thread * O &0000030 <threadA_data>

42. Step Into the next line
. MCUpressolDE_11.6.0_8187 - Ch\Users\nxald743\zep!

File Edit 5ource Refactor Mavigate 5Search Project

MR &R B B al|m

ject\zephyrisamples\syncl
2 [z Run FRITO¢

43. Step Over the next line
. MCUXpresselDE_11.6.0_8187 - Ch\Users\nxald743zephyrpr

File Edit Source Refactor Mavigate Search Project Con RO
MrHE®-R-BOS BB N
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44. Click the Breakpoints View.
. MCUXpressolDE_11.6.0_8187 - C:\Users\nxal4743zephyrproject\zept
File Edit Source Refactor Navigate Search Project ConfigT

T T e Y
55 Project.. 3¢ 1l Registers %% Faults &, Peripher.. = B
BSY| =

~ =% Debug_RT1060 <Debugs>
> & Project Settings
> ﬁ;’ Binaries
3 I@l Includes
> 3 CMSIS
> (@ board
» 8 component
> B device
5 (3 drivers
> 22 source
» 8 startup
5 22 utilities
> B xip
> [= Debug
A Debug_RT1060 JLink Debug.launch

1) Quickstart Panel (%)= Variables ®g Breakpoints X = B
F

XBEBIAw|BES
2 main.c [line: 50]

45. Remove the breakpoint at line 50. Right-Click the breakpoint, and select Remove. Or you can
double-click on the breakpoint dot you set earlier in main.c.
) Quickstart Panel (= Variables ®g Breakpoints X

® %K

@ main ™™
o Goto File

Enable

Disable

Disable All
Remove

Remove All Triggers

MR OO

Remove All

Select All Ctrl+A
Copy Ctrl+C
Paste Ctrl+V

% Import Breakpoints..,

‘00

@ Export Breakpoints..,

Breakpoint Properties...

46. Click the Resume button to let the application run without breakpoints. The app will continue to print
to the terminal.

47. Terminate the debug connection
. MCUXpressolDE_11.6.0 81387 - C\Users\nxa
File Edit 5Scurce Refactor MNavigate Search

Nrbia 8- {-B: U8 w| B

ephyrproject\zephyrisamplesisyncl
onfigTocls Run  RTOY

of 3T R
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48. Disconnect the Terminal

[ nstall.. [T] Proper.. [®] Proble.. B Console /@ Terminal % [ Image.. B} Debug.. B, Offfine.. = B

8 31| 15 G bl | Ex
| B com3 x | '
[*** Booting Zephyr 05 build zephyr-v3.@8.8 *** A |
thread _a: Hello World from cpu @ on mimxrtl@6® evk!

thread_b: Hello World from cpu @ on mimxrtl@6e_evk!

fthread a: Hello World from cpu @ on mimxrt186@ evk!

thread b: Helle World from cpu @ on mimxrtl8ee evk!

thread_a: Hello World from cpu @ on mimxrt1868_evk! u

This Debug project can be easily used to debug other Zephyr applications on the same board. Just modify the
Debug Configuration to load the zephyr.elf file of another app. Or you can create multiple Debug Configurations
in this project, that each debug different apps.

Note: Now that the Debug Configuration has been created, you can quickly relaunch that Configuration using

the Green Bug icon on the toolbar.
n MCUXpressolDE_11.6.0_8187 - Ch\Users\nxal4743\zephyrproject\zephyrisamples\synchronization\src\main.c - MCUXpresso IDE
File Edit 5Scurce Refactor Mavigate Search Project CenfigTocls Bun RTOS  Analysis Window Help

R -8 Bin|kbiE s - SR bl EXRRSBOHLL G- HH-
&5 Project... 3 Iif Registers 4% Faults ‘2 Perpher. = B [gf Debug RT1060.c & maine % [8] cpu_idieS
=l f':j.; :.!_II | EB d"(.‘Jl . 5 § i

49 current_thread = k current_get();

tname = k_thread_name_get(current_thread);
#if CONFIG _SMP

cpu = arch_curr_cpu()-»id;

~ == Debug_RT1060 <Debugs
> € Project Settings

3 @b Binaries #else

This completes this lab.
Revision History

Rev Date Details

1.0  5/29/2022 |Initial Version

2.0 | 8/15/2022 Updated to have IDE create dummy project and Debug Configuration, new Thread
Awareness Debug View for Zephyr

2.1 | 8/18/2022 Renamed this IDE project as Debug_RT1060, or Debug project, Added reference to
new guide Zephyr_MCUXpresso_IDE_Editor_Lab, Add steps to use Terminal in Eclipse
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