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1 Document Revision History
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2 Get Started with Program Development

This chapter contains information about how to get started with program development on the iMX RT1052
Developer's Kit and the iMX RT1062 Developer's Kit. Since the kits are almost identical from a program
development perspective, for the rest of this document the name iMX RT Developer's Kit will be used. Only
when there is a difference will the individual iMX RT Developer's Kit be referenced.

The document also contains information about program download, i.e., how to flash the EcoXiP flash
memory.

To start program development you need the following things, all of them:

1. MCUXpresso SDK - this is a package of sample software that must be downloaded from NXPs
website. You need to create an account on NXP's website for this.

2. Apply a zip-file to the SDK with projects specific to the iMX RT Developer's Kit. The zip-file is
downloaded from the iMX RT Developer's Kit support page on Embedded Artists' website.

3. Integrated Development Environment (IDE)

a. As of August 2018, NXP MCUXpresso, Keil uVision/MDK and IAR Embedded
Workbench supports direct flash programming of the EcoXiP. Update to latest version of
respective IDE.

b. Programming of the EcoXiP flash is also supported via NXP's Mfgtool standalone
application but it is not a suitable tool to use during program development.

4. JTAG probe to be able to download the application to SRAM, SDRAM or the EcoXiP flash memory
and in general to be able to debug - set breakpoints, inspect memory, etc.

a. The low-cost LPC-Link2 is an excellent choice. Keil ULINK2 and ULINKplus, as well as
Segger JLINK, are also excellent debug probes.

b. Technically it is possible to program/flash the EcoXiP without a JTAG probe (via NXP's
Mfgtool application), but it is strongly recommended to use the proper tool for debugging -
i.e., use a JTAG probe!

5. And of course the iMX RT Developer's Kit!

21 Downloading and Installing MCUXpresso SDK from NXP

This section will walk you through the installation of the MCUXpresso SDK, which is a package of sample
software projects (with device drivers and peripheral examples and demos) that will get you started
immediately with your i.MX RT software development. Note that even though the name of the SDK suggests
the code package is for the MCUXpresso IDE, the sample projects have project files for other IDEs as well,
such as Keil uVision/MDK, IAR Embedded Workbench, and more.

First download the MCUXpresso SDK by following this URL: https://mcuxpresso.nxp.com/en/welcome. This
is the online SDK builder that makes sure you will get the latest version of the software.

Note that some details in the screen dumps in this section might change over time, but the basic
walkthrough steps are the same.

You will need to login to your NXP account. Then click on Select Development Board.
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Then select the Boards = i.MX > EVKB-IMXRT1050 or EVK-MIMXRT1060 (depending on if you are using
the IMX RT1052 or RT1062 Developer's Kit). This is the NXP evaluation board, but most of the samples will
work unmodified on the iMX RT Developer's Kit.

Note that there are two different versions of the MIMXRT1050 EVK - EVK and EVKB. It is the latter that
shall be selected because that supports i.MX RT1052 silicon revision A1.

For i.MX RT1062, only one version of the NXP EVK exists.

I —— e —— e S )
W select Board | McUXpre: x N\ NS e e e
& C | @ Saker | httpsy//meuxpresso.nxp.com/en/select @

NXO MCUXpresso SDK Builder

# SDK Dashboard Select Development Board
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¥ iMx
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Privacy Policy | Terms of Use | Contact @ 2018 NXP Semiconductors. All rights reserved.

Figure 2 - MCUXpresso SDK Builder - Select Development Board
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After selecting the NXP EVK, click on the Build MCUXpresso SDK button.
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Figure 3 — MCUXpresso SDK Builder - Build MCUXpresso SDK

Select All Toolchains under the Toolchain/IDE dropdown list.

[
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Toolchain: All Toolchains
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download

Archive Name
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USB stack, emWin,
IwlP, mbedtls, sdmme
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Figure 4 — MCUXpresso SDK Builder - Select Toolchain

Click the Add software component button and then choose the Select All option in the dropdown that
appears. Save the changes.
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Figure 5 - MCUXpresso SDK Builder - Configure Software Components

4

Press Download SDK button. This will give you a complete package with all software.
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Figure 6 - MCUXpresso SDK Builder - SDK Builder

Also agree to the Software Terms and Condlitions by clicking on the | Agree button.
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Download of a (about) 91MByte zip-file will begin.

B8 Dashboard | MCUXpress: % \\ §

& c ‘ & Saker | https://mcuxpresso.nxp.com/en/dashboard

SDK Downloads

MCUXpresso SDK
& Download SDK Archive +documentation (91 MB)
& Download SDK Documentation

@ Download Standalone Example Project

Online Documentation
& View SDK API Reference Manual
< |SSDK API Reference Manual

< SensorFusion AP| Refersnce Manual

Figure 7 — MCUXpresso SDK Builder - SDK Downloads

Save the file on your computer. Note the download location. As of April 2019, the file name is

SDK _2.5.1 EVKB-IMXRT1050.ziporSDK 2.5.1 EVK-MIMXRT1060.zip butthe
version number (i.e., 2.5.1) will likely increment over time. Extract the content of the zip-file to the desired
installation location in your file system. Note that the installation root shall have a short path. For example:
c:\NXP_SDK\
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2.2 Modify the SDK to Support iMX RT Developer's Kit

This section describes how to modify the previously downloaded SDK to be compatible with the features of
the iMX RT Developer's Kit, like the EcoXiP.

The SDK supports hyper flash but the iMX RT Developer's Kit has EcoXip flash from Adesto. Ideally the
EcoXip flash driver should be placed in a new file with _ecoxip in the name but that would require changes
to every project for every IDE in the SDK and that is a huge task. The solution is instead to replace the file
content but keep the filename. This way none of the projects have to be modified.

Download the zip-file from the Resources tab on the product page on Embedded Artists' website. The name
of the file is:

imxrtl052_ea files <date>.zip,or

imxrtl062_ea files <date>.zip

Unpack the downloaded zip-file in a temporary directory, for example: c: /temp/ea_files
Copy

c:/temp/ea files/evkbimxrtl050 flexspi nor_ config.c,or
c:/temp/ea_files/evkmimxrtl060_flexspi nor config.c

to

<SDK_Install Directory>/boards/evkbimxrt1050/xip/,or
<SDK_Install Directory>/boards/evkmimxrt1060/xip/

replacing the existing file. This will add support for the EcoXip.

2.3 SDK Project Comments

The MCUXpresso SDK comes with a long list of example application code. To see what's available, browse
to the boards folder of your SDK installation and select your board:

<SDK_Install Directory>/boards/evkbimxrt1050,or

<SDK_Install Directory>/boards/evkmimxrt1060

Only use the projects found under this sub-directory.
To learn more about specific example code, open the readme.txt file in an example’s directory.

The following sections will describe some projects that will require extra configuration to work.

2.3.1 USB Examples

The USB interface is different on the NXP EVK that the SDK is for and the iMX RT Developer's Kit. The
USB examples all have a block of code (most of the time in app.h) to define the CONTROLLER_ID like this:

#if ((defined USB HOST CONFIG KHCI) && (USB_HOST CONFIG KHCI))
#define CONTROLLER ID kUSB ControllerKhciO B B
#endif /* USB HOST CONFIG KHCI */

#if ((defined USB HOST CONFIG EHCI) && (USB HOST CONFIG EHCI))
#define CONTROLLER ID kUSB ControllerEhciO B B
#endif /* USB HOST CONFIG EHCI */

#if ((defined USB HOST CONFIG OHCI) && (USB_HOST CONFIG OHCI))
#define CONTROLLER ID kUSB ControllerOhciO

#endif /* USB_HOST CONFIG OHCI */

#if ((defined USB HOST CONFIG IP3516HS) && (USB HOST CONFIG IP3516HS))
#define CONTROLLER ID kUSB ControllerIp3516HsO B a
#endif /* USB _HOST CONFIG IP3516HS */

If the USB example is not working, then try to change the 0 (marked in red above) to a 1 and test again.
Note that in version 2.5.0 of the SDK several of the examples work without the modification as the code is
written to enable both USB interfaces.
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2.3.2 Network Examples

The iMX RT1052 OEM and iMX RT1062 OEM board have an EEPROM with a unique id that can be used
as MAC address in the network examples, found in the demo_apps/Iwip directory. Follow these steps to use
it:
1. Start by copying the mac_addr.c and mac_addr.h files from the imxrt1052_ea_files_<date>.zip /
imxrt1062_ea_files_<date>.zip archive in section 2.2 into your project

2. Add the mac_addr.c file to the project. How this is done depends on the IDE but for Keil uVision,
right click on the source folder in the project and select Add existing files to group 'source’.

3. Add the I12C driver to the project the same way as in the previous step. The driver is called fsl_Ipi2c
and can be found in the <SDK_Install_Directory>/devices/MIMXRT1052/drivers/ folder or
<SDK_Install_Directory>/devices/MIMXRT1062/drivers/ folder.

4. Add #include "mac_addr.h" to main.c after the other include statements

5. Find the declaration in the main.c file that looks like this:

ethernetif config t fsl enet configl = ({
.phyAddress = EXAMPLE PHY ADDRESS,
.clockName = EXAMPLE CLOCK NAME,
.macAddress = configMAC ADDR,

b

and add this line after it;

MAC Read(fsl enet configO.macAddress);

Now the program will attempt to read the MAC address from the EEPROM before the LWIP stack is
initialized.

2.3.3 Wi-Fi Examples

The iMX RT Developer's Kit support M.2 modules. As of April 2019 the SDK contained two projects that
support this module: wiced_iperf and wiced_mfg_test. The hardware setup is a bit different for the iMX RT
Developer's Kit and a number of files must be copied into the project from the
imxrt1052_ea_files_<date>.zip / imxrt1062_ea_files_<date>.zip archive in section 2.2

File to copy Destination Comment
pin_mux.c board/ Replace existing file
fsl_lIpi2c.c drivers/ New file

fsl_Ipi2c.h drivers/ New file

pcab416.c source/ New file

pca6416.h source/ New file
wwd_platform.c 43xxx_wifi/lWICED/platform/MCU/LPC/WWD/ Replace existing file
wwd_SDIO.c 43xxx_wifilWICED/platform/MCU/LPC/WWD/ Replace existing file

After copying the files into the project the IDE must be told to look for the new files. How this is done
depends on the IDE but for Keil uVision, right click on for example the source folder in the project and select
Add existing files to group ‘source’.

Copyright 2019 © Embedded Artists AB



iMX RT1052/1062 OEM Developer’s Kit - Program Development Guide Page 14

2.4 Getting Started With a Specific IDE
The following chapters will describe how to get started with a number of different IDEs.

Chapter 3 describes Keil uVision and the SDK.
Chapter 4 describes Keil uVision and RTE.
Chapter 5 describes IAR Embedded Workbench.
Chapter 6 describes NXP MCUXpresso.
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3 Getting Started with Keil uVision/MDK and SDK

This section is a guide to open, build and debug an example application using Keil uVision/MDK with the
SDK as installed in chapter 2 . It is assumed that you have this development environment installed on your
computer.

Following the instructions in this section will make it possible to run all examples in the downloaded SDK.
Note that none of the examples use the RTE (Run-Time Environment) feature of the Keil uVision/MDK. The
use of RTE is described in chapter 4 .

Make sure the version of uVision is v5.25.2, or later. Otherwise there is no support for flash
download/programming to the EcoXiP flash memory directly.

3.1 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 IMXRT105x CMSIS pack or IMXRT106x CMSIS pack.

1. Start Keil uVision
2. Start the Pack Installer tool with this button on the toolbar: iy

3. Browse to the MIMXRT1052 in the device tree (NXP—MIMXRT1052—MIMXRT1052xxxxB) or
MIMXRT1062 in the device tree (NXP—MIMXRT1062—MIMXRT1062xxxxA) and then click the
Install button next to the package with a"_DFP" in the name. Note that the button in the image
below has "Up to date" as the package has already been installed.

-
. .
@ Pack Installer - C\Keil_vS\ARM\PACK r -
File Packs Window Help
-,8’ Device:  NXP - MIMXRT1052DV06EB
ﬂ Devices Boards ﬂ ﬂ Packs Examples
Search:  mimxrt*2 - X Pack Action Description
Foizs /| Summary -|--Device Specific 3 Packs MIMXRT1052DVLGE selected
=-%% All Devices 15 Devices ed Artists iMXRT1052 |
Sl @ MXP 15 Devices ipport Pack for EVKBIN
%2 I MXRT Series 1 Device 4 -MNAP:MIMXRT1052_DFP Up to date || Device Family Pack for MIMXR
#-t MIMXRT1021 4 Devices *l-Generic 35 Packs
=% MIMXRT1052 6 Devices
91§ MIMXRT1052100004 2 Devices
=¥t MIMXRT10525000B 4 Devices

€1 MIMXRT1052CVISE | ARM Cortex-M7, 600 MHz
£ MIMXRT1052CVLSB | ARM Cortex-M7, 600 MHz
aaroc B ARM Cortex-M7, 600 MHz
PARM Cortex-M7, 600 MHz

4 Devices

-l MIMXRT1052DVL6B

=% MIMXRTIO0
5% MIMXRT1062s0000A 4 Devices

@ MIMXRTI062CVISA | ARM Cortex-M7. 600 MHz

& MIMXRTI062CVL5A | ARM Cortex-M7. 600 MHz

40520 ARM Cortex-M7. 600 MHz

&1 MIMXRTI062DVL6A DARM Cortex-I7. 600 MHz

1

3.2 Build an Example Application

The following steps will guide you through opening the hello_world application. These steps may change
slightly for other example applications as some of these applications may have additional layers of folders in
their path.
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1. If not already done, open the desired example application workspace in:
<install dir>/boards/evkbimxrtl052/<example type>/
<application name>/mdk
The workspace file is named <demo name> . uvmpw, so for this specific example, the actual
ath is:
ﬂlnstall _dir>/boards/evkbimxrtl1052/demo_apps/
hello world/mdk/hello world.uvmpw

or

<install dir>/boards/evkmimxrtl062/<example type>/
<application name>/mdk

The workspace file is named <demo_name> . uvmpw, so for this specific example, the actual
path is:

<install dir>/boards/evkmimxrt1062/demo_apps/

hello world/mdk/hello_world.uvmpw

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

il &2 - | ¥ | hello_world flexspi_nor_ |E|

3. The build will complete without errors.

r k!
DANXP_SDK\SDK_2.3.0_EVK-MIMXRT1050\boards\eaimxrt1052\demo_appsihello_world\mdkhello_world.uvpraj... E@ﬂ
File Edit Wiew Project Flash Debug Peripherals Tools 5SVCS  Window Help
135| | | | ol IR | = JE & | [# (PCIOCON TypeDef  [+] 5 #
LOAD e Foty
| ¥ | helto_world xip EEIN K 2 @
Project L 1 hello_world.c - X
= ”;[3 Project: hello_world 10/* oL
-2 hello_world Xip 2 *# Copyright (c) 2013 - 2015, Freescale Semicond| )
2155 source 3 * Copyright 2016-2017 NXP ;
] hello_world o
- lo_world.c 3 * Redistribution and use in source and binary £
{J board & * are permitted provided that the following con
3 doc 7 #
@53 drivers g8 * o Redistributions of source code must retain
. 9 = of conditions and the following disclaimer.
L startup 10 N
LJ utilities 11 * o Redistributions in binary form must reprodu
#-Ld FlashHeader 1z # list of conditions and the following discla
13 = other materials provided with the distribut
14 * =
=] Project] @E-J-Jln': {} Func..| Oy Temp..| || ¢ | LLL} | L
Build Output Q]|
compiling f=s1_str.c... -
complling f=sl assert.c...
compiling fsl debug console.c...
linking...
Program Size: Code=7828 RO-data=1720 RW-data=24 ZI-data=2084 il
"xip_txt_debug\he110_w0:1d.out" - 0 Erroris), 0 Warning(s). |E|
Build Time Elapsed: 00:00:37 :
1 [
L

3.3 Run an Example Application
To download and run the application, perform these steps:

4. Connect the debug probe to development platform to your PC via USB cable. See chapter 7 for
details how to connect the debug probe.
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5. Select the Debug menu and then Start/Stop Debug Session, or simply press Ctrl+F>5.
The application will then be downloaded into SRAM.

r hl
E DAMNXP_SDKAS D‘K_2.3.D_EVI(-MIM)(RT1050\bcards\eaimxrt1052\demo_apps\helID_worId\mdk\hello_world.uvproj...E@g
File Edit View Project Flash Peripherals Tools SVCS Window Help

NeEd @l B 55| i} start/Stop Debug Session Ctri=FS  f= JrrJ.r=| [#® LPCIOCON TypeDet  [+] 5 #¥
(S B2 | B8 neno 5 Resetcru
Project 3 Run Fs5 v X
=% Project: hello_world @ Stop mn
=8 hello_world Xip | ste F11 013 - 2015, Freescale Serr.icond?
25 source . 2017 NXF b
{} Step Ower F10
ij helle_werld.c 4 . . ;
{} step Out Ctrl«F11 |pnd use in source and binary £
3 board . rovided that the following con
B doc {} Runto Cursor Ling Ctrl=F10
E3 drivers 5+ Show Mext Statement ms of source code must retain
B and the following disclaimer.
startup Breakpoints... Ctrl+E
3 utilities @ Insert/Remove Breakpoint rg [p= in binary form must reprodu
3 FlashHeader . . itions and the following discla
Enable/Disable Breakpoint Chrl+F2 hs provided with the distribut
¢ Disable All Breakpaints ¥
(= j 0 *
i project| @@ Books | {3 Func []"Tﬁ Kill All Breakpoints Ctri=Skift=F3
Build Qutput 11
055 rt 3
compiling fs21 str.c... e -
compiling fsl assert.c... Execution Profiling k
compiling f£s21 debug consg
linking. .. LEny =
Program Size: Code=T828 B Inline Assembly... £4 L
"gip txt debuglhellso worl ) . - E|
= — - Functi Editor (O Ini Filel...
Build Time Elapsed: 00:C undtion Editor (Open Ini File] n

4 3

Enter or leave a debug session
L Fl

6. Open the terminal application on the PC, such as TeraTerm or PuTTY, and connect to the debug
serial port number. Configure the terminal with 115200 baud, 8N1.
You can alter the baud rate be searching for the reference BOARD_DEBUG_UART_BAUDRATE
variable in file: board . h

7. Run the code by clicking the “Run” button (or tress F5) to start the application.

e s e oo
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8.

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.

B COM24 - Tera Term VT S0

—

File Edit Setup Control Window Help

3.4 Selecting Build Target

A target is a variant of the project that for example can change compiler flags or dictate in what memory
region the program should execute. All projects have one or more targets as shown in the picture below.

ﬂ | |he|l::|_wc|rld flexspi_nnr_B aﬁ\ | ﬁ %

flexspi

hello_waorld sdram_txt_debug
hello_waorld sdram_debug
hello_warld flexspi_nor_debug
hello_waorld debug
hello_waorld sdram_txt_release
hello_waorld sdram_release

hello world flexspi nor release

hello_waorld release

The target name starts with the project name, hello_world in this case, and then the nomenclature as
outlined in the table below is used. Release targets have a higher compiler optimization degree making the
target less suitable for debugging.

<project> sdram_debug The application runs in internal SRAM but with data in external
<project> sdram_release SDRAM

<project> sdram_t{xt_debug The application runs in external SDRAM but with data in internal
<project> sdram_txt_release SRAM

<project> debug The application runs in internal SRAM

<project> release

<project> flexspi_nor_debug The application runs in external flash, which must be
<project> flexspi_nor_release programmed/flashed before use. Need extra configuration, see

section 3.5.

Note that each of the targets have its own set of options so changing for example include path in one target
does not affect the other targets.
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3.5 Configuring Flash Algorithm

To setup a project for storing/executing the application from the EcoXiP flash, select one of the
flexspi nor * targets, right click on the project and select Options for Target <name> (or press
Alt+F7). Select the Debug tab and select Settings for the debugger. Then select the Flash Download tab
and replace the existing driver with the EcoXiP flash driver as shown below.

F B
CMSIS-DAP Cortex-M Target Driver Setup % e 8 e o 23|

Debug | Trace Fash Download I

— Download Function FAM for Algorthm
L':“:l[l f" Frase Full Chip |7 F'roglam
_Fa_ + Erase Sectos | \Verfy Start:I{b(Z'DDDDDDD Size: |be00003000
" DonotErmase |~ Resetand Run

— Programming Algorithm

Description | Device Size | Device Type | Address Range |
MIMXRT 105 EcoXiP Fash 4Mm Ext. Flash SPI 60000000H - 603FFFFFH

ok | cance | Help

Figure 9 — Keil uVision/MDK Flash Algorithm Settings
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3.6  Build Output
Building a project results in one important file:

e An*.out file (forexample ea demo . out) which is perfect when debugging or using the
debugger to flash the program

If the goal is to use the MfgTool to download the program (as explained in chapter 8 ) then another file is
more important;

e An*.binfile (forexample ea demo.bin)

To get the * . bin file created automatically, add a User Command, as shown in the picture below. The
command is:

fromelf --bincombined --output "SLEL.bin" "!L"

Device I Target I Output I Listing Wser |DCH| Aam I Linker I Debug I Lkilities |

Command Items User Command . | Stop on BExi... | 5.
=--Before Compile C/C++ File
[~ Run#l (3] Not Specified ||
[~ Runz2 (3] Not Specified [
[=--Before Build/Rebuild
[~ Run#l (3] Not Specified [
[~ Run#2 (3] Not Specified ||
[=-After Build/Rebuild
[v Run#l fremelf --bincombined --output "SL@LEIR" "IL" ﬁj Mot Specified I_
[~ Run#2 (3] Not Specified [

[~ Bun 'After-Build’ Conditionally
v Beep When Complete [~ Start Debugging

QK I Cancel Defaults Help

Figure 10 - After Build Command to Create BIN File in Keil uVision/MDK
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4 Getting Started with Keil uVision/MDK and RTE

This section is a guide to open, build and debug an example application using Keil uVision/MDK with the
Board Support Package (BSP) installed using the Pack Installer and not the SDK described in chapter 2 . It
is assumed that you have this development environment installed on your computer.

The BSP contains a small subset of all the examples available in the SDK. The main difference between the
SDK and the BSP examples is that the BSP examples use the Run-Time Environment (RTE) feature in Keil
uVision/MDK and the SDK doesn't.

The RTE is a way to manage software components (e.g. drivers, rtos, network stacks, usb stacks) to
add/remove features in a project without having to add each source file and include path individually.

The recommendation is to use the SDK unless you know exactly what you are doing. The use of the SDK is
described in chapter 3 .

Make sure the version of uVision is v5.25.2, or later. Else there is no support for flash
download/programming to the EcoXiP flash memory directly.

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 IMXRT105x CMSIS pack or IMXRT106x CMSIS pack.

1. Start Keil uVision
2. Start the Pack Installer tool with this button on the toolbar:; s

3. Browse to the MIMXRT1052 in the device tree (NXP—MIMXRT1052—MIMXRT1052xxxxB) or
MIMXRT1062 in the device tree (NXP—MIMXRT1062—MIMXRT1062xxxx) and then click the
Install button next to the package name. Note that the button in the image below has "Up to date"
as the package has already been installed.

-
. e}
@ Pack Installer - C:\Keil _v3\ARM\PACK r —

File Packs Window Help

,a’ Device:  NXP - MIMXRTI052DVLI6E

ﬂ Devices Boards ﬂ ﬂ Packs Examples
Search:  mimurt*2 - X Pack Action Description
Device /| Summary -|-Device Specific 3 Packs MIMXRT1052DVLEE selected
=% All Devices 15 Devices
= W MNXP 15 Devices
4% I MXRT Series 1 Device + - MNXP:MIMXRT1052_DFR Up to date | Device Family Pack for MIMXR
#7t MIMXRT1021 4 Devices - Generic 35 Packs
- MIMXRT1052 6 Devices
w5t MIMXRT105 200004 2 Devices
=% MIMKRTL05 20008 4 Devices

g1 MIMXRT1052CVISB | ARM Cortex-M7. 600 MHz
81 MIMXRT1052CVLSE | ARM Cortes-M7. 600 MHz
€1 JIMXRTIOSIDUIGE | ARM Cortex-M7, 600 MHz
N MIMXRT1052DVI6E o3
=A% MIMXRTIOBZ — |4 Devices

=¥t MIMXRT1062:00004 4 Devices
€1 MIMXRT1062CVISA | ARM Cortes-M7. 600 MHz
€1 MIMXRT1062CVLSA | ARM Cortes-M7, 600 MHz
AFEE620 ARM Cortex-M7, 600 MHz
g1 MIMXRT1062DVL6A _DARM Cortex-M7. 600 MHz
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4. Next click the Install button for the EmbeddedArtists::iIMXRT1052_DevelopersKit_BSP or
EmbeddedArtists::iIMXRT1062_DevelopersKit_BSP. Note that the button in the image below has
"Up to date" as the package has already been installed

- -
@ Pack Installer - C:AKeil wSVARM\PACK *_ [E=SREER

File Packs Window Help
e| Device:  NXP - MIMXRT1052DVLGE

ﬂ_ Devices r Boards ] ﬂ g Packs r Examples I ﬂ
Search:  mimxrt*2 - X Pack Action Description
Device /| summary = Dievice Specific 3 Packs IMIMXRT1052DVLGEE sel
=% All Devices 15 Devices ----EmbeddedAmst;::\MXRTiﬂSZ_DEVeIoper;Kit_BSP Up to date mhbedded Artists iIMXR
D @ NXP 15 Devices ----NXP::EVI(B-IMXRTlUSU_BSP e | Board Support Pack for
#-4% .MX RT Series 1 Device - MNXP:MIMXRT1052_DFP ! Up to date || Device Family Pack for
w9 MIMXRT1021 4 Devices [+ Generic 35 Packs
£ MIMXRT1052 6 Devices
“‘3 MIMKXRT1052:00004 2 Devices
=178 MIMXRT105 20008 4 Devices
@ MIMXRTL052CVISE | ARM Cortex-MJ, 500 MHz
ﬁ MIMXRT1052CVI5B | ARM Cortex-M7, 600 MHz
ARM Cortex-M7, 600 Mz
& 052DVL6 Cortex-M7, 600 MHz
@ MIM 4 Devices
[

4.2 Build an Example Application

The following steps will guide you through opening the Hello World application. These steps may change
slightly for other example applications as some of these applications may have additional layers of folders in
their path.

1. Start Keil uVision
2. Start the Pack Installer tool with this button on the toolbar: s

3. Browse to the MIMXRT1052 in the device tree (NXP—MIMXRT1052—MIMXRT1052xxxxB) or
MIMXRT1062 in the device tree (NXP—MIMXRT1062—MIMXRT1062xxxxB) and then select the

Examples tab
4. Click the Copy button next to the example to test it. In this case the Hello World example.
@8 Pack Installer - C\Keil_vS\VARMAPACK - (=] o= ]
File Packs Window Help |
e | Device:  NXP - MIMXRT1052
q| Devices | Boards | o] (4] Packs ' Examples |
Search: mimx - X [ Show examples from installed Packs only
|| Device /| Summary Exemple Action Description
=% All Devices 30 Devices CMSIS-RTOS Blinky (EA iIMXRT1052 Develope... 0 Copy CMBSIS-RTOS2 Blinky example
@ NXP 30 Devices GPIO LED utput (EA iMXRT1052 Developers ... |4 Copy GPIO LED output example
A LMXRT Series 2 Devices - GPIO input interrupt (EA IMXRT1052 Develop... | Sheoapimmmanl GPIO input interrupt example
4 MIMXBMDS 2 Devices . Hello World (EA IMXRTL052 Developers Kit) <’_ Copy 3 Hello World demo application provides a sanity che
I ¢ MIMXEMDT 2 Devices LPUART DA transfer (EA IMART1052 Devel... | 3P CBBP=="T[PUART cDMA transfer example
4 MIMXBMQS 2 Devices - LPUART interrupt transfer (EA iMXRT1052 De... |4 Copy LPUART interrupt transfer example
A MIMXBMQE 2 Devices - QTMR timer (EA IMXRT1052 Developers Kit) | 4 Copy QTMR timer exsmple
| g MIMXEMQT 2 Devices WDOG (EA IMXRTL052 Developers Kit) 4§ Copy WDOG eample
i ¢ MIMXRT1021 4 Devices - €LCOIF LUT (EA iMXRT1052 Developers Kit) | € Copy L CDIF LUT eample
il % MIMXRT1051 3 Devices \..eLCDIF RGB (EA iIMXRT1052 Developers Kit) | 4 Copy <L CDIF RGE example
= %% MIMXRTL052 4 Devices -
I = MIMXRT10520008 4 Devices
81 MIMXRT1052CVISB | ARM Cortex-M7. 600 Mz
] MIMXRTI052CVLSE | ARM Cortex-M7, 600 MHz
£ MIMXRTL0520VI6E | ARM Cortec M7, 600 MHz
@ MIMXRT1052DVL6B | ARM Cortex-M7. 600 MHz
I % MIMXRT1061 3 Devices
I ‘g MIMXRT1062 4 Devices
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5. Select a location for the project files in the dialog that appears and then click OK.
i ™
Copy Example s WD Sl e D — » ﬁ

Destination Folder

Ic:‘l,temp‘uﬂyjadd, LI Browse... |

[¥ Use Pack Folder Structure v Launch pvision

K I Cancel |

b

6. A new uVision window will appear after a few seconds with the newly created project

7. To bUI|d the demo prOJect select the "Rebuild" button, highlighted in red.

&
@ | iili-l flexspi_nor_debug |E|
8. The build will complete without errors.
g
CAtempimy_pack\examples\hello_world\hello_world uvprojs - pVision = l‘i‘m
File Edit View Project Flash Debug Peripherals Tools SWVCS  Window Help
NSH@® + @’ | | 7 o | EEJE M| B adsoo HRe -l 0o d
@ @' _'| ngg| flexspi_nor_debug |z| S\‘ ﬁ L & A.? @
Project o ] hello_world.c St
=% Project: hello_world 1 El/x ~
=l 4 flexspi_nor_debug 2 * The Clear BSD License F
-5 source 3 * Copyright (c) 2013 - 2015, Freescale Semiconductor, Inc.
4 * Copyright 2016-2017 NXP
1 hello_world.c 5 * L1l rights reserved. 2
3 doc 5
’ Beard Support 7 * Redistribution and use in source and binary forms, with or withe
’ CMSIS 8 * are permitted (subject to the limitations in the disclaimer bel:
a * that the following conditions are met:
@4 Device
10
11 o Redistributions of source code must retain the above copyright
12 = of conditions and the following disclaimer.
i3
14 o Redistributions in binary form must reproduce the above copyr:
15 = list of conditions and the following disclaimer in the documer
16 = other materials provided with the distribution.
17
i8 o Neither the name of the copyright holder nor the names of its
ig * contributors may be used to endorse or promote products derive
20 * software without specific prior written permission.
21 =
22 * NO EXPRESS5 OR IMPLIED LICENSES TC ANY PARTY'S PATENT RIGHTS ARE
23 * THIS SOFIWRRE IS PROVIDED BY THE COPYRIGHT HCOLDERS RND CCNIRIEBU.
2q * BNY EXPRESS CR IMPLIED WARRANTIES, INCLUDING, EUT NOT LIMITED T{ -
=] Project] @Bonks {} Func...| Dy Temp..| ] € L] [*
Build Output 11
compiling £s1_log.c...
linking...
Program Size: Code=8380 RO-data=3224 REW-data=24 ZI-data=2084
After Build - User command #1: fromelf --bincombined --output "C:\tempimy_pack\examples\hello_world\flexspi
"-\flexspi_nnr_debug\he110_w0r1d.nut" - 0 Error(s), 0 Warning(s). |j
Build Time Elapsed: 00:00:25 il
| [ | 3
CMSIS-DAP Debuagg:

4.3 Run an Example Application
To download and run the application, perform these steps:

1. Connect the debug probe to development platform to your PC via USB cable. See chapter 7 for
details how to connect the debug probe.

2. Select the Debug menu and then Start/Stop Debug Session, or simply press Ctrl+F5.
The application will then be downloaded into flash and started.
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r Bl
kA Citemp\my_pack\examples\hello_world\hello_world.uvprojx - pVision |<:>| l‘:' E]- | S
File Edit View Project Flash | Debug | Peripherals Tools SVCS  Window Help
=" |§| ) CI5| ) start/Stop Debug Session Ctrl=F5 | #  ad_b0_09 =] 8 gh| &) .| ® or
o T E) Energy Measurement without Debug
@ @' 54 | fle
o
Project por  Reset CPU - x
21§ Project: hello_world Bun ES i
=57 flexspi_nor_debug Stop
-5 source
= {'t Step F11
_1 hello_werld.c =
_ Step Ower F10
L doc
’ Board Support | S SrielEeL and use in source and binary forms, with or withe
’ CMSIS 1} Runto Cursor Line Ctrl+=F10 fsubject to the limitations in the disclaimer bele
’ Device % Show Next Statement wing conditions are met:
Breakpoints... ctrl«g [R5 of source code must retain the above copyright
and the following disclaimer.
@ Insert/Remove Breakpoint Fa
Enable/Disable Breakpoint Ctrl+F@ s in binary form must reproduce the above copyr:
6) Disable All Breakpoints itions and the following disclaimer in the docume:
1= provided with the distribution.
ﬁ EKill All Breakpoints Ctrl+Skift=F9
ame of the copyright holder nor the names of its
L S ’ may be used to dorse or promote products deriwve
Execution Profiling kb lout specific prior written permission.
Memaory Map...
Inline Assembly...
Function Editor (Open Ini File]...
=] Project] @B-J-Jl's {}Func. | Dy e . +
Build Qutput 1B
compiling f=1 log.c... -
linking...
Program Size: Code=8380 RO-data=3224 ERW-data=24 ZI-data=2084
After Build - User command #1: fromelf --bincombined --cutput "C:\temp\my pack\examples\hello world\flexspi
".\flexspi_nor_deb'.:lg\'nello_world.o‘.:lt," - 0 Error(s), 0 Warning{(s). Il
Build Time Elapsed: 00:00:25 ™
4 | i b
Enter or leave a debug session CMSIS-DAP Debuggr
—_—— —_—— = "

3. Open the terminal application on the PC, such as TeraTerm or PuTTY, and connect to the debug
serial port number. Configure the terminal with 115200 baud, 8N1.
You can alter the baud rate be searching for the reference BOARD_DEBUG_UART_BAUDRATE
variable in file: board . h

4. Run the code by clicking the “Run” button (or tress F5) to start the application.

3| & ¢ ¢ o

Registers a
|| Run (F5)

Register Start code execution

5. 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.

44 COMS:115200baud - Tera Term - MBED VT - k=) ] = sl

File Edit

Setup  Control Window Help
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4.4 Selecting Build Target

A target is a variant of the project that for example can change compiler flags or dictate in what memory
region the program should execute. All projects have one or more targets as shown in the picture below.

Kl

world.c

|f|exspi_nnr_debug E !

debug
flexspi nor debug
sdram_debug
sdram_txt_debug
release
flexspi_nor_release
sdram_release

sdram_txt_release

Figure 11 - Build Targets in Keil uVision/MDK

The default target is flexspi_nor_debug. The table below shows each of the targets. Release targets have

a higher compiler optimization degree making the target less suitable for debugging.

sdram_debug
sdram_release

The application runs in internal SRAM but with data in external
SDRAM

sdram_txt_debug
sdram_txt_release

The application runs in external SDRAM but with data in internal
SRAM

debug
release

The application runs in internal SRAM

flexspi_nor_debug
flexspi_nor_release

The application runs in external flash, which must be
programmed/flashed before use. Need extra configuration, see
section 4.5 .

Note that each of the targets have its own set of options so changing for example include path in one target
does not affect the other targets.
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4.5 Configuring Flash Algorithm

To setup a project for storing/executing the application from the EcoXiP flash, select one of the
flexspi nor * targets, right click on the project and select Options for Target <name> (or press
Alt+F7). Select the Debug tab and select Settings for the debugger. Then select the Flash Download tab.
Replace the existing driver with the EcoXiP flash driver as shown below.

F B
CMSIS-DAP Cortex-M Target Driver Setup % e 8 e o 23|

Debug | Trace Fash Download I

— Download Function FAM for Algorthm
L':“:l[l f" Frase Full Chip |7 F'roglam
_Fa_ + Erase Sectos | \Verfy Start:I{b(Z'DDDDDDD Size: |be00003000
" DonotErmase |~ Resetand Run

— Programming Algorithm

Description | Device Size | Device Type | Address Range |
MIMXRT 105 EcoXiP Fash 4Mm Ext. Flash SPI 60000000H - 603FFFFFH

ok | cance | Help

Figure 12 - Keil uVision/MDK Flash Algorithm Settings
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4.6 Build Output
Building a project results in one important file:

e An*.out file (forexample ea demo . out) which is perfect when debugging or using the
debugger to flash the program

If the goal is to use the MfgTool to download the program (as explained in chapter 8 ) then another file is
more important;

e An*.binfile (forexample ea demo.bin)

To get the * . bin file created automatically, add a User Command, as shown in the picture below. The
command is:

fromelf --bincombined --output "SLEL.bin" "!L"

Device I Target I Output I Listing Wser |DCH| Aam I Linker I Debug I Lkilities |

Command Items User Command . | Stop on BExi... | 5.
=--Before Compile C/C++ File
[~ Run#l (3] Not Specified ||
[~ Runz2 (3] Not Specified [
[=--Before Build/Rebuild
[~ Run#l (3] Not Specified [
[~ Run#2 (3] Not Specified ||
[=-After Build/Rebuild
[v Run#l fremelf --bincombined --output "SL@LEIR" "IL" ﬁj Mot Specified I_
[~ Run#2 (3] Not Specified [

[~ Bun 'After-Build’ Conditionally
v Beep When Complete [~ Start Debugging

QK I Cancel Defaults Help

Figure 13 - After Build Command to Create BIN File in Keil uVision/MDK
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4.7 Working with RTE
The Manage Run-Time Environment tool is started with a button on the toolbar:

File Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help
NS d @ £ -2 | | ™ m ™ m| == e M| B adboos
'\fﬁ Iﬁl @ - ;:"| ££| flexspi_nor_debug |E| .;32‘\| ﬁ = ¥ @
Project e 4 Manage Run-Time Environment

=% Project: hello_world
el flexspi_nor_debug

Select Software Components for the
project

The example projects are already configured correctly and it is possible to add more software components
by ticking the corresponding checkboxes.

Software Component Sel. Variant Version  Description
’ AMP Asymmetric Multiprocessing
= ‘ Board Support Embedded Ar‘tij: 101 This is the bundle for the EA iMX RT1052 Developer's Kit.
= ‘ Drivers
@ wdog L 101 Watchdog Driver
@ Adesto EcoXiP flash (ATXP032) |[v 101 Adesto EcoXiP flash (ATXP032)
SR Project Template
¥ project_template v 101
€ CMSIS Cortex Microcontroller Software Interface Components
‘ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specifications
‘ CMSIS Driver Validation APT 1.00 Run AP test for enabled drivers
£ Compiler ARM Compiler 150 Compiler Extensions for ARM Compiler 5 and ARM Compiler &
=] ‘ Device Startup, Systemn Setup
@ Startup v 100
‘ SDK Drivers MNXP MCUXpresso SDK Peripheral Drivers
’ SDK Project Template MXP MCUXpresso SDK RTE Device Project Template
’ SDK Utilities MNXP MCUXpresso SDK Utilities
’ File System MDK-Plus IZ|6.10.1 File Access on various storage devices
4 Graphics MDK-Plus |+|5465  |Userinterface on graphical LCD displays
‘ Metwork MDK-Plus IZ| 7.8.0 IPv4 Metworking using Ethernet or Serial protocols
‘ RTOS FreeRTOS 1001 FreeRTOS Real Time Kernel
‘ USB MDK-Plus IZ|6.12.8 USB Communication with various device classes

There are a couple of very important things to note:

The Board Support must be "Embedded Artists" to get the drivers and templates as seen above

The Adesto EcoXip flash (ATXP032) must be selected otherwise applications will not start after
being flashed

If the watchdog driver (wdog) is used it must be selected from Board Support->Drivers->wdog and
not the Device->SDK Drivers->wdog. The reason is that the one in Board Support is patched to
work with the hardware.

The system for managing the RTE is described by Keil here:
http://www.keil.com/support/man/docs/uv4/uv4_ca_rtemanager.htm .
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5 Getting Started with IAR Embedded Workbench

This section is a guide to open, build and debug an example application using IAR Embedded Workbench. It
is assumed that you have this development environment installed on your computer.

Make sure the version of Embedded Workbench is 8.30.1, or later. Else there is no support for flash
download/programming to the EcoXiP flash memory directly.

Every project that use the flash must be manually modified as they come pre-configured with the
wrong flash type. The instructions for this can be found in section 5.3 .

Many of the SRAM/SDRAM sample projects created for NXP's EVK will run on the iMX RT
Developer's Kit, but not all of them.

5.1 Build an Example Application

The following steps will guide you through opening the hello_world application. These steps may change
slightly for other example applications as some of these applications may have additional layers of folders in
their path.

1. If not already done, open the desired example application workspace in:
<install dir>/boards/evkbimxrt1050/<example type>/
<application_name>/iar
The workspace file is named <demo_name>. eww, so for this specific example, the actual path
is:
<install dir>/boards/evkbimxrt1050/demo_apps/
hello _world/iar/hello_world.eww

or

<install dir>/boards/evkmimxrtl1060/<example type>/
<application_name>/iar

The workspace file is named <demo_name>. eww, so for this specific example, the actual path
is:

<install dir>/boards/evkmimxrt1060/demo_apps/

hello world/iar/hello_world.eww

2. Select the desired build target from the drop-down.
For this example, select the “flexspi_nor_debug” target.
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innm@ e XBElDcC

_
debui I

zdram_debug
zdram_t=t_debug
releaze
fleszpi_nor_release
zdram_releasze
zdram_twt_releaze

B startup [
m utilities .
B xip [

B Cutput

The target name indicates from where the application is executing, see table below. The name also
indicates if it is a release or debug target. Release targets have a higher compiler optimization
degree making the target less suitable for debugging.

sdram_debug The application runs in internal SRAM but with data in external

sdram_release SDRAM

sdram_txt_debug The application runs in external SDRAM but with data in internal

sdram_txt_release SRAM

debug The application runs in internal SRAM

release

flexspi_nor_debug The application runs in external flash, which must be

flexspi_nor_release programmed/flashed before use. Need extra configuration, see
section 5.3 .

3. Note that the target has its own set of options so changing for example include path in one target
does not affect the other targets.

4. To build the demo application, click the “Make” button, highlighted in red below.

Copyright 2019 © Embedded Artists AB



iMX RT1052/1062 OEM Developer’s Kit - Program Development Guide Page 31

File Edit View Project CMSIS-DAP Tools Window Help
+ X
|j |J | ﬂ = [

Workspace v O X

a
e, !
L
4
(
4
i
{
Ny
11
4
]
il
v
L4

< 4] [+ |

[ flexspi_nor_debug v]

Files

=R Jhello_world - flexspi_nor_debug --

M board
B doc
B drivers
M source
B startup
M Utilities
M xip

B Output

5. The build completes without errors.

5.2 Run an Example Application
To download and run the application, perform these steps:

1. Connect the debug probe to development platform to your PC via USB cable. See chapter 7 for
details how to connect the debug probe.

2. Open the terminal application on the PC, such as TeraTerm or PuTTY, and connect to the debug
serial port number. Configure the terminal with 115200 baud, 8N1.
You can alter the baud rate be searching for the reference BOARD_DEBUG_UART_BAUDRATE
variable in file: board . h

3. Click the "Download and Debug" button to download the application to the target.
{ (O > § »= < 2 (<] [2] u."'@ N
4. The application is then downloaded to the target and automatically runs to the main() function.
5. Run the code by clicking the "Go" button to start the application.
o 3roiil]o a-]

6. 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.

Copyright 2019 © Embedded Artists AB



iMX RT1052/1062 OEM Developer’s Kit - Program Development Guide

5.3 Configuring Flash Algorithm
To setup a project for storing/executing the application from the EcoXiP flash:

1. Select one of the flexspi_nor_* targets, right click on the project and select Options (or press
AIt+F7).

2. Select the Debugger in the list and then the Download tab and select Settings for the debugger.

3. Select the two options as shown below (Verify download is optional)

b
Options for nede "hello_world" ﬁ

Categone: Factory Settings

General Options

Static Analysis

Runtime Checking
C/C++ Compiler Setup | Download |Images I Extra Options I Multicore I Plugin5|
Assembler
Qutput Conwverter n“r
Custorn Build [ Suppress dowrload

B.uild Actions Use flash loaderis)
Linker

QOvemide default board file
Simulator NXP\FlashIMXRT1050_EVK_FlexSPl_EcoXiP board E
CADI

CMSIS DAP

GDE Server
T-jet/TTAGIet Perform mass erase before flashing
J-Link{1-Trace

TI Stellaris
Nu-Link

] PE micro

ST-LINK
Third-Party Driver
TI MSPFET

TI XD5

[ 0K ] [ Cancel

b

The path in the box is
$TOOLKIT_DIR$\config\flashloader\NXP\FlashIMXRT1050_EVK_FlexSPI_EcoXiP.board

It is the same path for the iIMX RT1052 and the RT1062.
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4. Select CMSIS DAP and then the Setup tab. Change Reset type to Software as shown he

re:
b

=
Options for node "hello_world”

Cateqgary:

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Aszembler
Output Converter
Customn Build
Build Actions
Linker
Debugger
Simulator
CADI
GDB Server
I4et/TTAGet
J-Link/1-Trace
TI Stellaris
Mu-Link
t PE micro
ST-LIMK

Factary Settings
Setup | Interface | Breakpoirts

Besat
’iSoﬂware -
Duration; 300( mz Delay after. 200( mz

Emulator

[ Always prompt for probe

selection
Serial no:
[ Log commurication

S$PROJ_DIRS\cspycomm log

Third-Party Driver
TI MSPFET
TILXDS

Ok

] ’ Cancel

5.4  Build Output

Building a project results in one important file:

e An*.out file (forexample hello world.out)which is perfect when debugging or using
the debugger to flash the program

If the goal is to use the MfgTool to download the program (as explained in chapter 8 ) then another file is

more important:

e An~*.binfile (forexample hello world.bin)

To get the * . bin file built automatically, open Project Options, select Output Converter in the list and then

configure like this.
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-

Options for nede "hello_world™

)

Category:

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Custom Build
Build Actions
Linker
Debugger
Simulatar
CADI
CMSIS DAP
GDE Server
I-et/ITAGjet
i J-Link/1-Trace
T1 Stellaris
Mu-Link
PE micra
ST-LIMK
Third-Party Driver

Qutput

Factory Settings

Generate additional output

QOutput format :
[Haw binary -

Qutput file
[[] Owemide defautt
hello_world bin

TI MSP-FET
TIXDS

Ok

i [ Cancel

Figure 14 - Generating bin file in
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6 Getting Started with NXP MCUXpresso IDE

This section is a guide to open, build and debug an example application using NXP MCUXpresso IDE. Itis
assumed that you have this development environment installed on your computer.

Make sure to use MCUXpresso version 10.2.1 or later. Older versions did not have support for flash
download/programming to the EcoXiP flash memory directly.

6.1 Install the SDK

MCUXpresso requires the SDK to be installed before it can be used. To do that start MCUXpresso and then
drag-n-drop the SDK folder (<KSDK_Install Directory>/)that was unpacked and modified in
section 2.2 on to the "Installed SDKs" tab in MCUXpresso:

() Installed SDKs 32 | O] Properties & Console |2 Problems [] Memory EDebugger Console % Instruction Trace B0 F

[fp Installed SDKs

To install an 5DK, simply drag and drop an SDK (zip file/felder) into the 'Installed SDKs' view,
MName SDK Version Manifest Version Location
1 SDK_2.x_EVKB-IMXRT1050 24.2 330 12} Ysdl_2.4.2_2

During the installation MCUXpresso will make a copy of the folder that you drag-n-dropped so it is ok to
delete the <SDK_Install Directory>/ afterwards if you don't need it for one of the other IDEs.

6.2 Build an Example Application
The following steps will guide you through opening the hello_world application from the SDK.

1. Install the SDK as described in section 2.1 if you have not done so already

2. Click the "Import SDK example(s)..." link in the Quickstart Panel
(1) Quickstar... )= Global \ (%)= Variables ®g Breakpoi

MCUXpresso IDE - Quickstart Panel
ice | Project: evkbinmuxrtl050_hello_world [Debug)

= Create or import a project

ew project...
. Import 5DK example(s)...
; ile system...

* Build your project

@, Build
5:” Clean

~ Debug your project
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3. Select the MIMXRT1050 and evkbimxrt1050. Click Next to go to the project selector.

-
38 SDK Import Wizard

(@ Importing project(s) for device: MIMXRT105 23008 using board: EVKE-IMXRTL050 x @

. Board and/or Device selection page

~ SDK MCUs Available boards lﬂz ﬂz‘ =3
MCUs from installed SDKs Please select an available board for your project.
NXE A

a MIMXRT1050
MIMXRT1052:000¢8

Supportsg &1 XRT10520008

evkbimxrt1050

Selected Device: MIMXRT1052>00c¢B using board: EVKB-IMXRT1050

SDKs for selected MCU
Target Core: cortex-m7 Name SDK Version  Manifest Ve.. Location
Description: MIMARTL052: i MX® MIMXRTL052 600MHz, 512KB SRAM Microcontrollers 5 SDK_2.x EVKB-IMKRT1050 242 3c928¢3 3.30 [, <Defaukt Location>\sdk_2.4.2_2018
(MCUs) based on ARM® Cortex®-M7 Core

< Back Next > Einish
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4. Select the hello_world example and make sure to switch from Semihost to UART for the SDK
Debug Console then click Next to go to the Advanced Settings Page.

[ SDK Import Wizar

|
/iy The source from the SDK will be copied into the workspace. @
Tf you want to use linked files, please unzip the 'SDK_2.x_EVKB-IMXRTL050' SDK.

. Import projects

Project name prefic | evkbimurtl050_ 7| Project name suffix s

Use default location

Location: | C:\temp\2018-05-15_tmplwshevkbimxrtl050_ Browse...

Project Type Project Options
@ CProject () C++ Project () C Static Library 7 C++ Static Library SDK Debug Consele () Senfost @ UART I
Copy sources

Import other files

Eramples 2@ % @

type to filter

i

Name Version b I
v [[] £ aws_examples
b [F] £ cmsis_driver_examples I
4 [@ £ demo_apps
b 2 wip
b [[] E mbedtls

[}

)

S freertos
ower_mede_switch_ca

» [[] £ driver_examples
p [[] E emwin_examples =
» [[] £ rtos_examples

@ [ <Back | mMet> J[ Hnish [ Cancel

5. Now on the Advanced Settings page, look at the table for the Memory Configuration:

+ Memory Configuration

Memory details

Default LinkServer Flash Driver

Type Narme Alias Location Size h |
| Flash BOARD_FLASH Flash 0160000000 0:4000000 ‘ MIMXRT1050-EVK_S2E73| |

RAM BOARD_SDRAM RAM 0x80000000 (el 00000 ﬂ

RAM BOARD_SDRAM_MOM.. RAMZ 0x8100000 0x200000

RAM SRAM_DTC RAM3 0x20000000 0:20000 i
[ RAM SRAM_ITC RAN4 0xf) 0x20000 I
W RAM SRAM_OC RAMS 0x20200000 0xc0000
N

loin [Impor‘t...] lMerge...I [Expor‘t...] Generate...

@ Next > Einish | [ Cancel

L S—
6. Click and change the Size for BOARD_FLASH from 0x4000000 to 0x400000

7. Click in the table cell for the driver and then on the small button that appears. Change the Driver for
BOARD_FLASH from MIMXRT1050-EVK_S26KS512S .cfx to MIMXRT1050-EcoXiP_ATXP032.cfx
using the dropdown menu.

Copyright 2019 © Embedded Artists AB



iMX RT1052/1062 OEM Developer’s Kit - Program Development Guide Page 38

The same flash driver can be used for both iMX RT1052 and 1062.
[ 8 MCuXpresso IDE | = |

-
3 MCUXpresso IDE e s

LinkServer flash driver

Flash Driver

FEL R U SR MINMKRT1050-EcoXiP_ATAPO32. cfx H ’Brc-wse pmject...l ’Bmwse wulkspace...l

LP 546 _SPIFI_SFDP.cfx -
LPCE00 16.cfx
LPCBO0_32.cfx
LPCB00_4.cfx
LPCE00_8.cfx
LPCBOx_16.cfx
————————— | PC80x_32.cfx

LPCBNOx_30K.cfx
MIMXRTL020-EVK_1525LP064.cfx

Add Flash | | 4 - . Export... | | Generate...

MIMKRHUM_SFDP_QSPI.CFI D #pa Enerate

MIMKRTL050-EVE_I525WP0G4 A, cfx

MIMXRTL1050-EVK_S26K55125. cfx | ok ” Concel
MIMXRT1050-EcoXiP_ATXP032.cfx nee |
MIMXRTL1050_SFDP_HYPERFLASH.chx )
MIMXRT1050_SFDP_QSPLcfx

RAMZ IMXRT1060_SFDP_QSPLcfx i 0x20000

RaM3 PMT:o000: 154 kcfx (40000

RAMY  PNTwoooc 158k.cfx 02000000

m

PMToocos 80k cfx

PMT:ooco EE_3_Sk.cfx

S5T39VF3201B_Hitex LPC18504A_4350A.cfx
S5T30VF3201x_Hitex LPC1850A 4350A.cfx  —

8. With all the changes made, click ok and then finish to have MCUXpresso complete the project

setup
9. Click Build in the Quickstart Panel
(1) Quickstar... (0= Global V... (%)= Variables ®g Breakpoi

MCUXpresso IDE - Quickstart Panel
._1ee | Project: evkbimurtl050_hello_world [Debug]

= Create or import a project

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

* Build your project
“?:} @, Build

~ Debug your project
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10. The program builds without errors

6.3 Run an Example Application
To download and run the application, perform these steps:

1. Connect the debug probe to development platform to your PC via USB cable. See chapter 7 for
details how to connect the debug probe.

2. Open the terminal application on the PC, such as TeraTerm or PuTTY, and connect to the debug
serial port number. Configure the terminal with 115200 baud, 8N1.
You can alter the baud rate be searching for the reference BOARD_DEBUG_UART_BAUDRATE
variable in file: board . h

3. Click the "Debug" button in the Quickstart Panel to download the application to the target.
L) Quic.. #9=Glo.. (®=Vari.. ©g Bre.. g= Outl. = C

- MCUXpresso IDE - Quickstart Panel
1o | Project: evkbirnxrtl050_hello_world [Debug]

* Create or import a project

= .Newprcject...
= —r] -
Import SDK example(s)...
% Import project(s) from file system...

* Build your project

@, Build
,-:,':" Clean

» Debug your project M- -FE -

rQ 3 vy

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

5. Run the code by clicking the "Resume" button to start the application.
Help

priBiw|||ln ® & B3

1. 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.
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6.4 Build Output
Building a project results in one important file:

e An* . axf file (forexample hello world.axf)which is perfect when debugging or using
the debugger to flash the program

If the goal is to use the MfgTool to download the program (as explained in section 8.3 below) then another
file is more important:

e An*.binfile (forexample wohello world.bin)

To get the * . bin file built automatically, select the Project->Properties menu and then select C/C++ Build,
select Settings and then the Build steps tab

Properties for evkbimurt1050_hello =
- ey —
| Settings o TR T |
|» Resource
Builders —
4 C/C++ Build Configuration: ’DEbUQ [ Active ] '] [Manage Configurations...]
Build Variables
Envirenment
Logging B Tool Settings A Build steps | Build Artifactl Binary Parsersl @ Error Parsers|
MCLU settings
Settings Pre-build steps
Tool Chain Editor Command:
[ C/C++ General
MCUXpresso Config Tools =
Project References
Run/Debug Settings Description:
Task Tags
v
I Validation
Post-build steps
; Command:
ildArtifactFileBaseMamel.bin” ; # checksum -p ${TargetChip} -d "${BuildArtifactFileBaseMame}.big.
N
i Description:
| Performing post-build steps -
L
L
[
® [Apply and Close] ’ Cancel
A - — —

Click the Edit button and then add the following in the dialog that appears:

arm-none-eabi-objcopy -v -0 binary "S${BuildArtifactFileName}"
"S{BuildArtifactFileBaseName} .bin"

It should look like this:
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i = - ki
. Post-build steps ﬂ
e

Motes:
- Commands are executed by a Linux compatible shell
(not the Windows command processor).
- A comment character (¥) disables ALL FOLLOWING COMMANDS,
- Enter one command per line.
- After editing, commands are concatenated with a ;' separator.

arm-none-eabi-size "${BulldArtifactFileMame}” -
arm-none-eabi-objcopy -v -0 binary "${BuildArtifactFileMame}" "${BuildArtifactFileBaseMame}.bin"

# checksum -p ${TargetChip} -d "5{BuildArtifactFileBaseMame}.bin"

| ok || cancel

Close and save. The *.bin file will be created the next time the project is built.
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7 Debug Interface

It is strongly recommended to use a debug/JTAG probe during program development. The low-cost LPC-
Link2 is an excellent choice. Keil ULINK2 and ULINKplus, as well as Segger JLINK, are also excellent
debug probes.

There are two debug interface connectors available on the iMX OEM Carrier board:

o J10 - this is a Cortex Debug connector. It is a 2x5 pos, 50 mil pitch connector without a shroud. Be
careful when inserting the debug probe cable. Position 1 is in specifically marked on the PCB
silkscreen. It is located in the lower right corner, see Figure 15 below.

The connector supports both the SWD and JTAG interfaces.

e J11-this is an ARM Debug connector. It is a 2x10 pos, 100 mil pitch connector with shroud.
Both connector are defined and supports both the SWD and JTAG type of debug interfaces.
Note that in order to enable the JTAG/SWD interface on the i.MX RT, JP5 shall not be shorted/inserted.

Debug Ctrl Jumpers
JP5 - shall not be inserted

me-
Debug Ctrl Jumpers
JP5 - shall not be inserted 26
s THY A i
B "
o
- ~a |
Debug Connectors
" | ,
g |l 2
ool |
80 o
60 , 0_00
© 3/ NG
O € o ) i s B
ool == — Debug Connectors
ool B8 = = g (2959 2 ol 10
©o| =B = S D%EI Note pos 1 in lower
© 0 . EE—
@ . 5] o
& Debug Connectors ) R
o J10 E;LE -
o Note pos 1 in lower B 2y Dglja ﬁ)
103 right corner : P Tem (&)
= A ® ]
O Yo a O T
4 4

Figure 15 — Debug Interfaces on rev A and rev B1 iMX OEM Carrier board, respectively

Note that due to the powering sequencing requirements on the i.MX RT family, the debug probe
/0 voltage MUST follow the i.MX RT 1/O voltage.

The debug adapter must not drive any output higher than the Vcc/Vref voltage (and if that voltage
is zero, then the debug adapter must not drive any output signal). Vcc/Vref is pin 1 on both J10
and J11.
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Make sure the debug probe does not have a fixed output voltage, but rather follow Vcc/Vref. If
using LPC-Link2 as debug interface, make sure there is NO jumper inserted in JP2 on the LPC-
Link2.

71 J-LINK/J-TRACE Support

This section describes the steps necessary to get the Segger J-TRACE to work with NXP MCUXpresso and
Keil uVision. The same instructions are likely to work for Segger J-LINK as well, but it has not been verified.
7.1.1 Install J-LINK Software

The software for the J-TRACE/J-LINK is installed in a central location (i.e. outside of the IDEs). The latest
version (v6.42b) as of February 2019 have support for the iMX RT1052/1062 but needs a configuration
change to support the EcoXiP flash memory:

1. Download and install the latest version of Segger's
software: https://www.segger.com/downloads/jlink/JLink_Windows.exe (v6.42, or later). The rest of
the steps will use <jdir> as abbreviation for the folder that the driver was installed in, for
example c:\Program Files (x86)\SEGGER\JLink_V642b\

2. Open<jdir>\JLinkDevices.xml

3. Search for MCIMXRT1052 or MCIMXRT1062 to find <Device> entries (at the time this document
was written there were MCIMXRT1052, MCIMXRT1052xxxxA and MCIMXRT1052xxxxB,
MCIMXRT1062)

4. In each of the <Device> entries, change

Loader="Devices/NXP/iMXRT105x/NXP iMXRT105x HyperFlash.elf"
or
Loader="Devices/NXP/iMXRT106x/NXP iMXRT106x HyperFlash.elf"

to

Loader="Devices/NXP/iMXRT105x/NXP iMXRT105x QSPI.elf"
or
Loader="Devices/NXP/iMXRT106x/NXP iMXRT106x QSPI.elf"

Change the MaxSize="0x04000000" o MaxSize="0x00400000" and then save the file.

712 MCUXpresso 10.3.0

Chapter 6 describes how to import a project and set it up correctly for the Adesto EcoXip flash. It is
important that the flash algorithm is changed to MIMXRT1050-EcoXiP_ATXP032.cfx and that the flash size
is changed to 0x400000. Note that same flash driver shall be used for both iMX RT1052 and RT1062.

Build and then launch the debugger. MCUXpresso will detect the J-LINK / J-TRACE and configure itself
correctly.
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If this dialog appears:

B | J-Link V&.42b Script file not found

2]

|

Could not find script file referenced by debuggen
Chtermnph2019-02-11_ril(hediws\.mcuxpressoide_packages_support'MIM
ART1062:c000h_support/Script/evkmimuxrtl060_sdram_init.jlinkscript
Proper functionality cannot be guaranteed

J

Then copy the missing file from the folder that was created in see section 2.2 (c: /temp/ea files/)

713 Keil uVision v5.25.2

Chapter 6 describes how to import a project and set it up correctly for the Adesto EcoXip flash. It is
important that the flash algorithm is changed to MIMXRT105x EcoXiP Flash and that the flash size is
changed to 0x400000. Note that same flash driver shall be used for both iMX RT1052 and RT1062.

Change the Debugger from the default CMSIS-DAP to J-LINK / J-TRACE Cortex, as shown in picture below:

-

Options for Target 'ea_demo Xip'

" Use Simulator  with restrictions

[ Limit Speed to Real-Time

Settings |

¥ Load Application at Startup
Initialization File:

| Bl

Restore Debug Session Settings
[¥ Ereakpoirtz v Toolbox
v Watch Windows & Peformance Analyzer

¥ Fun to maind

Figure 16 - Setting Debug Interface in Keil uVision

¥ Load Application at Startup ¥ Fun to main()

Initialization File:

[N ook \ecoip evkamimat 1050_ J Edit... |

Restore Debug Session Settings
v Ereakpoints v Toolbox
v Watch Windows

Open the settings dialog and change to the following settings:
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r Bl
Cortex JLink/JTrace Target Driver Setup g

Debug |TIECE.' | Flash Dcwnloadl

—J-Link / J-Trace Adapter ————— SV Device
SN: hd IDCODE | Device Name | bove
Device: | J-Trace Cortex-M Rev.3 SWD | ® m0BD11477  ARM CoreSight SW-DP Up |
HW: | V31D  di:| V632 DDW”'
FW - J-Trace Cortex-M Rewv.3 comp

adc: = Automatic Detection D CODE: |
- € Manual Configuiation — Device Name: |

Auto Clk | Add | Delete | |.I|:u:|ate| IR len: I

Connect & Reset Options Cache Options wrload Options
: INnrrnElI ;I set: ICDI‘E! ;I v‘ Cache Code erify Code Download
[ Elsst after Connect W Cache Memory wriload to Hash
Inteface ———  ~ TCP/AIP Misc
& USB  TCPAP CELTIERTE _
IP-Address Port (Auto: 0) Autodetect ik ifo |
i' 27.0 .0 .1 :[ 0
| ' ' ' | Fing | JLink Crmd |
State: ready

| ITI Cancel | Apply | |

Figure 17 - Configuring J-TRACE/J-LINK Interface in Keil uVision

r Bl
Cortex JLink/JTrace Target Driver Setup g

Debug | Trace Fash Download |

— Download Function RAM for Algorthm
Loan ¢ Em pi ¥ Program
_Fi {* Erase Sectors | Verfy Start:I{bQ'DDDDDDD Size: | k3000
" DonotEmse [ Resetand Run

— Programming Algorithm

Description | Device Size | Device Type | Address Range |
MIM¥RT105 EcoXiP Flash 4M Ext. Flash SPI 60000000H - 603FFFFFH
Start: Size:

Figure 18 - Configuring Flash Programming for J-TRACE/J-LINK Interface in Keil uVision
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714 J-LINK/J-TRACE Troubleshooting

In some cases the IDE complains about not being able to connect to the target. This is most likely because
the program already running on the target is interfering. The solution is to put the hardware in ISP mode
before starting the flash/debug operation in the IDE. To do this:
1. Push and hold down the ISP enable button
2. Press the Reset button
3. Release the Reset button
4. Wait 1 seconds
5

Release the ISP enable button
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8 Standalone Program Download

This chapter describes how to download an application to the iMX RT OEM board without using the IDE.
Note that this section does not describe how to create the application code (create the application, compile
and link it). It is assumed that a binary file exist that represent the application program.

As a reminder, there are two basic methods for program download:

o SWD/JTAG Debug Interface
Using this method, the application can be downloaded to internal SRAM, to external SDRAM or
external EcoXiP flash.
This method is tightly integrated with the Integrated Development Environment (IDE) used. Specific
scripts (and sometimes flash programming algorithms) must exist for the used IDE. Currently such
scripts and drivers exist for Keil uVision/MDK, NXP MCUXpresso and IAR Embedded Workbench.
For other IDEs, check supported functions.

o There are many different SWD/JTAG interfaces on the market. NXP has created the low-
cost LPC-LINK2, Keil has ULINK2/ULINKpro, Segger has J-LINK, etc.

o ISP over USB Program Download
ISP is short for In-System Programming. The i.MX RT MCU contains a bootloader in ROM that can
be enabled by pressing the ISP Enable push-button.
An application, Mfgtool2 provided by NXP, is needed on the PC for downloading and flashing the
application code. It is this method that will be described in this chapter.
The ISP over USB download is accomplished by using the Mfgtool application running on a PC.
Note the following limitations:

o The Mfgtool application is only available for Windows.
o The Mfgtool application must be downloaded from the NXP website for license reasons.

o The setup requires a couple of small modifications to work with the EcoXiP flash from
Adesto. These modifications are explained below.

8.1 Install the Required Software

8.1.1 I.MX RT1052

First of all, download the "Flashloader i.MX-RT1050" application from NXP's website. It can be found under
the "Tools & Software" tab on the product page for the i.MX RT1050 MCU.

As of February 2019, the file name is Flashloader_ i.MXRT1050_ GA.zip. Extract the content of
the zip-file to the desired installation location in your file system. Note that the installation root shall have a
short path. For example: ¢ : \NXP_SDK\

Modification #1:
1. Open the <install directory>\Tools\mfgtools-rel\cfg.ini file
2. Replace this line:

name = MXRT105X-DevBoot
with

name = MXRT105x-DevBootSerialFlashXiP

Modification #2:
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1. Open the <install directory>\Tools\mfgtools-rel\Profiles\MXRT105X\0S Firmware\lucl2.xml file
2. Scroll down to a line that starts with <LIST name="MXRT105x-DevBootSerialFlashXiP"
3. Acouple of lines below, replace this command:

fill-memory 0x2000 4 0xc0233007
with

fill-memory 0x2000 4 0xc0803007

4. (Optional) If the binary file that you are planning to flash is larger than 1Mb in size then replace this
command:

flash-erase-region 0x60000000 0x100000

with for example

flash-erase-region 0x60000000 0x400000

This will erase the entire flash (4MByte). Any size can be chosen as long as it is a multiple of
0x1000. The larger the erase size the longer it will take to flash so keep it as small as possible. The
increased erase size may require an increase of the timeout from the 30000/15000ms default
values to 60000ms.

The picture below illustrates where the two constants can be found in the *.xml file.

<LIST name="MXRT105x-DevBootSerialFlash¥XiP" desc="Manufacturing with Flashlcader":>

<!-- Stage 1, load and execute Flashloader -->
<CMD state="BootStrap" type="boot" body="BootStrap" file="iwvt flashloader.bin" > Loading Flashloader. </CMD>
<CMD state="BootStrap" type="jump" onError = "igneore"> Jumping to Flashloader. </CMD>

<!-- Stage 2, Program boot image into external memory using Flashloader —->
<CMD state="Blhest" tvpe="hlhest" body="get-property 1" > Get Property 1. </CMD> <!--Used to test if flashloader runs su
<CMD ztate="Blhest" type="hlhest" body="fill-memory Ox2000 4 Oxc0233007"> Prepare Flash Configuration option «</CMD>
<CMD state="Blhest" tyvpe="hlhost" body="configure-memory 0x% 0x2000"> Configqure Ouad5SPI NOR Flash «/CMDx»
<!-— This erase size need to be updghed-emssd.gn the actual boot image size--3»
<CMD state="Blhest" tvpe="hlhos timeout="30000"
<CMD ztate="Blhest" tvpe="hlhosN timeout="15000}

body="write-memory 0x&60000000 T MERT105x\\ 05 Firmware\\boot_image.bin\"" > Program Boot Image. </CMD>

<CMD ztate="Blhest" tvpe="hlhest" body="Update Completed!">Done</CMD>

</LIST>

8.1.2 I.MX RT1062

First of all, download the "Flashloader i.MX-RT1060" application from NXP's website. It can be found under
the "Tools & Software" tab on the product page for the RT1060 MCU.

As of February 2019, the file name is FLASHLOADER-RT106x-1-GA. zip. Extract the content of
the zip-file to the desired installation location in your file system. Note that the installation root shall have a
short path. For example: ¢ : \NXP_SDK\

Modification #1:
3. Open the <install directory>\Tools\mfgtools-rel\cfg.ini file

ody="flash-erase-regicon 0x50000000 0x100000" > Erase 1MBytes «/CMD>
A

4. Replace this line:

name = MXRT106X-DevBoot

with

name = MXRT106x-DevBootSerialFlashXiP
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Modification #2:
5. Open the <install directory>\Tools\mfgtools-rel\Profiles\MXRT106X\0S Firmware\ucl2.xml file
6. Scroll down to a line that starts with <LIST name="MXRT106x-DevBootSerialFlashXiP"

7. A couple of lines below, replace this command:
fill-memory 0x2000 4 0xc0000007
with

fill-memory 0x2000 4 0xc0803007

8. (Optional) If the binary file that you are planning to flash is larger than 1Mb in size then replace this
command:

flash-erase-region 0x60000000 0x100000

with for example

flash-erase-region 0x60000000 0x400000

This will erase the entire flash (4MByte). Any size can be chosen as long as it is a multiple of
0x1000. The larger the erase size the longer it will take to flash so keep it as small as possible. The
increased erase size may require an increase of the timeout from the 30000/15000ms default
values to 60000ms.

The picture below illustrates where the two constants can be found in the *.xml file.

<LIST name="MMRT106x-DevBootSerialFlash¥iP" dezc="Manufacturing with Flashloader">

<!-— Stage 1, load and execute Flashloader —->
«CMD state="BootStrap" type="boot" body="BootStrap" file="ivt_flashloader.bin" > Loading Flashloader. </CMD>
<CMD state="Bootitrap" type="jump" onError = "ignore"> Jumping to Flashloader. </CMD>

<!-— Stage 2, Program boot image intoc external memory using Flashloader —-»
<CMD state="Blhest" tvpe="hlhest" body="get-property 1" > Get Property 1. </CMD»> <!--Used to test if flashloader runs su
<CMD state="Rlhost" type="hlhest" body="fill-memory 0x2000 4 Oxc0000007"> Prepare Flash Configuration option </CMD>
<CMD state="Blhest" tvpe="hlheost" body="configure-memory 0x% mm'ig‘um uadSPI NOR Flash </CMD>
<!-— This erase size need toc be updglad = the actual boot image size—->
<CMD state="Blhosk" tvpe="hlhesty timecut="30000" MNpdy="flash-erase-region 0x60000000 0x100000" > Erase 1MBytes </CMD:>
<CMD state="Blhest" tvpe="hlhest\gimsout="15000"

body="write-memcry 0x60000000 % . MERTL06XA\\DS Firmware\\boot_image.bin\"" > Program Boot Image. </CMD>

<CMD state="Blhost" tyvpe="hlhost" body="Update Completed!">Done</CMD>

</LIST>

8.2 Prepare the Program to Flash

As of SDK version 2.4.0 the procedure prepare the program has become much simpler. The only
requirement is that program is in the binary format (*.bin). Setting up your IDE to create a binary file is
explained in the Getting Started sections above (for the different development environments).

Follow the instructions below to prepare the application:

1. Copy your binary file to Tools\mfgtools-rel\Profiles\MXRT105X\OS Firmware\ or
Tools\mfgtools-rel\Profiles\MXRT106X\OS Firmware\ and rename it to boot_image.bin.

2. If your binary file is larger than 1 Mb then see the modification steps of ucl2.xml above and update
the erase region size.

8.3 Download the Program
Follow the instructions below to download an application via USB.
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1. Itis assumed that a downloadable image (*.bin) has already been created as described above.

2. Keep the ISP Enable push-button, SW1, pressed while powering-up the board. Alternatively insert
a jumper in J7. Power the board either via J22 (the micro-B USB connector for the UART-to-USB
bridge) or J1 (the 5V DC power jack).

The i.MX RT MCU is now in ISP OTG mode.

3. Connect a micro-B USB cable between J12 and the PC.

4. Start the Mfgtool2.exe application on the PC. It is found here:
c:\NXP SDK\<Flashloader Install Directory>\Tools\mfgtools-
rel\MfgTool2.exe.

If no i.MX RT MCU in "ISP USB OTG" mode is detected, it will be flagged as "No Device

Connected".
rm MfgTool_MultiPanel (Library: 2.7.0) | )
Hub 1—+Port 2 Status Information
Drive(s): Successful Operations: ]
Failed Operations: i
Failure Rate: 0%

Start

‘ Exit ‘

b

When a device is detected it will be flagged as "HID-compliant device".

i h
M MégTool_MultiPanel (Library: 2.7.0) IR
Hub 1-—+Port 2 Status Information
Drive(s): | Successful Operations: ]
= Failed Operations: i
HID iant i
Failure Rate: 0 %
| Start ‘ Exit ‘
e

5. Click on the Start button. A progress bar will illustrate the download process. When ready click on

the Exit button.
i B
¥, MégTool_MultiPanel (Library: 2.7.0) |
Hub 7-Fort 3 Status Information
Drive(s): . Successful Operations: 1
Failed Operations: 0
D
ons Failure Rate: 0.00 %
| Stop ‘ Exit ‘
e

6. Disconnect the USB cable from J12. If there is a (short circuit) jumper in J7, remove that.
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7. Now power cycle the board, for example by pressing the reset push-button. If a correct image has
been flashed, it will now start executing.
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9 Terminal Application Setup

This chapter contains information about the terminal connection that exist on the iMX OEM Carrier Board,
and how to setup a terminal application on the PC. The terminal connection connect UART1 of the i. MX RT
to a virtual COM port over the USB interface available on J22. The terminal is commonly used during
program development.

9.1 UART-to-USB Bridge

The UART-to-USB bridge chip (FT230XS-R from FTDI) on the iMX OEM Carrier Board connects to UART
channel #1 on the i.MX RT. It exists to simplify connection to a PC because serial ports are not so common
any more, especially not on laptops. The USB port also offers the possibility to power the board.

There are two LEDs, transmit from the board (LED11) and receive to the board (LED10), that signal
communication activity.

See picture below for locating relevant components.

[ 1 L ] Tl:l I:I |_||_Iglg| I;nl-;l

.:. O Oms UART channeljumpers
JP3
Left position is receive to the .MX RT

= Right position is transmit from the . MX RT

Figure 19 - UART-to-USB Bridge

9.2 Terminal Application on the PC

Begin by connecting the micro-B USB connector to J22, see picture above. Connect the other end of the
USB cable to the PC. The PC will typically immediately begin installing drivers automatically for the UART-
to-USB bridge that creates a Virtual COM port, if they are not already installed. If you have problems the
drivers can be downloaded from the links below:

http://www.ftdichip.com/Drivers/VCP.htm
http://www.ftdichip.com/Support/Documents/InstallGuides.htm

When the driver has been installed, a new COM port will listed under “Ports” in the Device Manager as
shown in Figure 20. Please note that the actual port number will most likely be different on your computer.

. -&F Network adapters
4 73 Ports (COM & LPT)

> D Processors

Figure 20 - Virtual COM port shown in device manager
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The next step is to open a terminal application and attached it to the Virtual COM port that has just been
created. The baud rate should be 115200.

Some development environments/IDEs have a built-in terminal application that can be used. Sometimes it is
better to have a terminal application with more features. For increased flexibility, we recommend using any
of the two alternative terminal applications presented in the following sub-sections.

9.2.1 Tera Term Terminal Emulation Application

We recommend that you use Tera Term which can be downloaded and installed from either of the links
below.

https://ttssh2.0sdn.jp/index.html.en
http://sourceforge.jp/projects/ttssh2/releases/

Launch Tera Term. The first time it launches, it will show you the following dialog. Select the serial option.
Assuming the USB cable is connected to the iMX OEM Carrier Board, there should be a COM port
automatically populated in the list.

rTera Term: Mew connectiocn ﬁw
© TCPHP - myhostexample.com
History
Service: ) Telnet TCP porti: |22
@ 5SH S5H version: [S5H?
|
Oth
| er Protocol: |UNSPEC I
@ Serial Port: |COM15: USB Serial Port [COM15)  ~|

| ok | | cancel | | Help | |

Figure 21 - Tera Term New Connection Window

Configure the serial port settings (using the COM port number identified earlier) to 115200 baud rate, 8 data
bits, no parity and 1 stop bit. To do this, go to Setup = Serial Port and change the settings.
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.
Tera Term: Senal port setup ﬁ

Port; COM . - 0K

Baud rate: 115200 -

Data: 8 bit - Cancel

Flow control:

Transmit delay
1] msecichar 0 msecfline

Figure 22 - Tera Term Serial Port Setup

Verify that the connection is open. If connected, Tera Term will show something like below in its title bar.

Y COM15 - Tera Term VT

|Ei|e Edit Setup Control Window Help

Figure 23 - Tera Term Menu

9.22 PuTTY terminal emulation application

Alternatively you can use PuTTY. It is another commonly used terminal emulation application. PuTTY can
be downloaded and installed from the link below.

http://www.chiark.greenend.org.uk/~sgtatham/putty/download.html

Launch PuTTY by either double clicking on the *.exe file you downloaded or from the Start menu, depending

on the type of download you selected.

In the window that launches, select the Serial radio button and enter the COM port number that you
determined earlier. Also enter the baud rate, in this case 115200.

&R PuTTY Configuration 2 |[=]
Category: .
£+ Session | Basic options for your PuTTY session |
. Logging Specify the destination you want to connect to
[=)- Terminal 00
I Serial line Speed
- Keyboard
Eell COM12 115200
| .. Features Connection type:
&+ Window ) Raw () Telnet ) Rlogin () SSH @) Serial

Figure 24 - PuTTY New Session Configuration

Click Open to open the serial connection. Assuming the FTDI cable is connected and you entered the
correct COM port, the terminal window will open. If the configuration is not correct, PuTTY will alert you.

Copyright 2019 © Embedded Artists AB


http://www.chiark.greenend.org.uk/~sgtatham/putty/download.html

iMX RT1052/1062 OEM Developer’s Kit - Program Development Guide

10 Booting from External Memory

The i.MX RT does not have any internal flash memory for storing the application. It has to be stored in an
external memory. On the iMX RT OEM board, this external memory is a 4 MByte OctalSPI, called EcoXiP
ATXP032 from Adesto Technologies. The i.MX RT MCU always boots (i.e., starts executing) from this
memory.

The EcoXiP memory is a low-power memory with a high-performance interface that operates in DDR
(Double Data Rate) mode at 131 MHz. The performance when executing directly from the EcoXiP memory
is very good. For more information about this product family, see
http://www.adestotech.com/products/ecoxip/

First, let's investigate the three use-cases when executing an application. The picture below illustrates the
first main use-case when executing an application.

4 i D
i.MXRT Memory from where
application is
Cortex-M7 Internal 1b - Execute from SRAM executed

core SRAM

\ .'01 )
$ .;” $ 1a - Copy application into SRAM during boot time
4 MByte 32 MByte
EcoXiP SDRAM

Figure 25 - i.MX RT and EcoXiP - Executing from SRAM

1. The application is stored in the EcoXiP and the bootloader (inside the i.MX RT) copies it into
internal SRAM and then run from there.

a. The execution performance will be the highest in this setup.
b. CoreMark score (about) 2600 / 3000 when running at 528 / 600 MHz

c. During program development the application is just downloaded to internal SRAM by the
debugger. There is no need to first download the application to the EcoXiP flash memory.
The address (in SRAM) where the application is downloaded is the same that it will be
copied to by the on-chip bootloader in a final deployed system.
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The second use-case is illustrated below. It is the default option supported when compiling and building the
Xip targets.

r

i.MX RT Memory from where

application is
Cortex-M7 Internal executed
core SRAM

\ $ $ y
4 MByte 32 MByte
EcoXiP SDRAM

Figure 26 - i.MX RT and EcoXiP - Executing from EcoXiP

2. The application is stored in the EcoXiP and also executed from there. In this case, the internal
SRAM is probably too small for the application or is simply used for other things like data storage.

a. The execution performance will be about 2/3 of the performance when executing from the
EcoXiP (assuming 5% cache miss, which is typical).

b. CoreMark score (about) 1736 / 1912 when running at 528 / 600 MHz

c. During program development the application must be downloaded/flashed to the EcoXiP
memory before debugging actually starts. This is normally handled automatically by the
IDE (Integrated Development Environment).

Copyright 2019 © Embedded Artists AB



iMX RT1052/1062 OEM Developer’s Kit - Program Development Guide

The third use-case is just a mixture of the two main ones. Two, or more memories, are used for storing
executable code.

r

i.MXRT Memory from where

application is
Cortex-M7 Internal executed
core SRAM

L o | ) 3b - Executing directly from all memories

$ o $ 3a - Copy application into SRAM and/or SDRAM

4 MByte "|" 1" 32 MByte
EcoXiP SDRAM

Figure 27 - i.MX RT and EcoXiP - Executing from all memories

3. The third setup is a mixture of the two above. Part of the application is copied into SRAM and/or
SDRAM and part is executed directly from the EcoXiP. A reason for placing part of an application in
SRAM can be a need for highest performance for a data processing algorithm or a time critical
interrupt service routine.

a. Note that this is a more complicated system architecture. The application must implement
a dynamic loader that can copy code from the EcoXiP to SRAM, either on-demand or in a
pre-scheduled way. The linker script can be much more complicated because of this.
There is no general solution for this system solution. Every system must be individually
investigated in order to select and implement the best solution.
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11 Things to Note

11.1 ESD Precaution

Please note that the iMX RT OEM Board and iMX OEM Carrier Board come
without any case/box and all components are exposed for finger touches — and
therefore extra attention must be paid to ESD (electrostatic discharge)
precaution.

Make it a habit always to first touch the metal surface of one of the USB, \
SD or Ethernet connectors for a few seconds with both hands before

touching any other parts of the boards. That way, you will have the same
potential as the board and therefore minimize the risk for ESD.

Never touch directly on the iMX RT OEM Board and in general as little as possible on the iMX OEM Carrier
Board. The push-buttons on the iMX OEM Carrier Board have grounded shields to minimize the effect of
ESD.

Note that Embedded Artists does not replace boards that have been damaged by ESD.

11.2 General Handling Care

Handle the iMX RT OEM Board and iMX OEM Carrier Board with care. The boards are not mounted in a
protective case/box and are not designed for rough physical handling. Connectors can wear out after
excessive use. The iMX OEM Carrier Board is designed for prototyping use, and not for integration into an
end-product.

For boards with LCD, do not exercise excessive pressure on the LCD glass area. That will damage the
display. Also, do not apply pressure on the flex cables connecting the LCD/touch screen. These are
relatively sensitive and can be damaged if too much pressure is applied to them.

Note that Embedded Artists does not replace boards where the LCD has been improperly handled.

11.3 OTP Fuse Programming

The i.MX RT MCU has on-chip OTP fuses that can be programmed, see NXP documents IMXRT1050CEC,
.MX RT1050 Crossover Processors for Consumer Products - Data Sheet and IMXRT1050RM, i.MX RT1050
Processor Reference Manual and IMXRT1060CEC, .MX RT1060 Crossover Processors for Consumer
Products - Data Sheet and IMXRT1060RM, i.MX RT1060 Processor Reference Manual for details. Once
programmed, there is no possibility to reprogram them.

iMX RT OEM Boards are delivered without any OTP fuse programming. It is completely up to the OEM
board user to decide if OTP fuses shall be programmed and in that case, which ones.

Note that Embedded Artists does not replace iMX RT OEM Boards because of wrong OTP
programming. It’s the user’s responsibility to be absolutely certain before OTP programming and
not to program the fuses by accident.
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11.4 Further Information
The following NXP documents are important reference documents and should be consulted for functional

details:
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IMXRT1050CEC, .MX RT1050 Crossover Processors for Consumer Products - Data Sheet, latest
revision

IMXRT1050IEC, .MX RT1050 Crossover Processors for Industrial Products - Data Sheet, latest
revision

IMXRT1050RM, i.MX RT1050 Processor Reference Manual, latest revision

IMXRT1050CE, Chip Errata for the i.MX RT1050, latest revision
Note: It is the user's responsibility to make sure all errata published by the manufacturer are taken
note of. The manufacturer's advice should be followed.

AN12094, Power consumption and measurement of i.MXRT1050, latest revision

IMXRT1060CEC, i.MX RT1060 Crossover Processors for Consumer Products - Data Sheet, latest
revision

IMXRT1060IEC, i.MX RT1060 Crossover Processors for Industrial Products - Data Sheet, latest
revision

IMXRT1060RM, i.MX RT1060 Processor Reference Manual, latest revision

IMXRT1060CE, Chip Errata for the i.MX RT1060, latest revision
Note: It is the user's responsibility to make sure all errata published by the manufacturer are taken
note of. The manufacturer's advice should be followed.

AN12245, Power consumption and measurement of i. MXRT1060, latest revision
AN12253, i.MXRT1060 Product Lifetime Usage Estimates, latest revision
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12 Disclaimers

Embedded Artists reserves the right to make changes to information published in this document,
including, without limitation, specifications and product descriptions, at any time and without notice.
This document supersedes and replaces all information supplied prior to the publication hereof.

Customer is responsible for the design and operation of their applications and products using
Embedded Artists’ products, and Embedded Artists accepts no liability for any assistance with
applications or customer product design. It is customer’s sole responsibility to determine whether the
Embedded Artists’ product is suitable and fit for the customer’s applications and products planned, as
well as for the planned application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks associated with their
applications and products. Customer is required to have expertise in electrical engineering and
computer engineering for the installation and use of Embedded Artists’ products.

Embedded Artists does not accept any liability related to any default, damage, costs or problem which
is based on any weakness or default in the customer’s applications or products, or the application or
use by customer’s third party customer(s). Customer is responsible for doing all necessary testing for
the customer’s applications and products using Embedded Artists’ products in order to avoid a default
of the applications and the products or of the application or use by customer’s third party customer(s).
Embedded Artists does not accept any liability in this respect.

Embedded Artists does not accept any liability for errata on individual components. Customer is
responsible to make sure all errata published by the manufacturer of each component are taken note
of. The manufacturer's advice should be followed.

Embedded Artists does not accept any liability and no warranty is given for any unexpected software
behavior due to deficient components.

Customer is required to take note of manufacturer's specification of used components, for example
MCU, SDRAM and FLASH. Such specifications, if applicable, contains additional information that must
be taken note of for the safe and reliable operation. These documents are stored on Embedded Artists'
product support page.

All Embedded Artists’ products are sold pursuant to Embedded Artists’ terms and conditions of sale:
http://www.embeddedartists.com/sites/default/files/docs/General_Terms_and_Conditions.pdf

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted
under this document. If any part of this document refers to any third party products or services it shall
not be deemed a license grant by Embedded Artists for the use of such third party products or
services, or any intellectual property contained therein or considered as a warranty covering the use in
any manner whatsoever of such third party products or services or any intellectual property contained
therein.

UNLESS OTHERWISE SET FORTH IN EMBEDDED ARTISTS’ TERMS AND CONDITIONS OF SALE
EMBEDDED ARTISTS DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY WITH RESPECT TO
THE USE AND/OR SALE OF EMBEDDED ARTISTS PRODUCTS INCLUDING WITHOUT
LIMITATION IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION), OR
INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY THE CEO OF EMBEDDED ARTISTS,
PRODUCTS ARE NOT RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY,
AIR CRAFT, SPACE, NUCLEAR, LIFE SAVING, OR LIFE SUSTAINING APPLICATIONS, NOR IN
PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL
INJURY, DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE.

Resale of Embedded Artists’ products with provisions different from the statements and/or technical
features set forth in this document shall immediately void any warranty granted by Embedded Artists
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for the Embedded Artists’ product or service described herein and shall not create or extend in any
manner whatsoever, any liability of Embedded Artists.

This document as well as the item(s) described herein may be subject to export control regulations.
Export might require a prior authorization from national authorities.

12.1 Definition of Document Status

Preliminary — The document is a draft version only. The content is still under internal review and
subject to formal approval, which may result in modifications or additions. Embedded Artists does not
give any representations or warranties as to the accuracy or completeness of information included
herein and shall have no liability for the consequences of use of such information. The document is in
this state until the product has passed Embedded Artists product qualification tests.

Approved - The information and data provided define the specification of the product as agreed
between Embedded Artists and its customer, unless Embedded Artists and customer have explicitly
agreed otherwise in writing.
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