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How to Enable Boot from Octal SPI Flash

and SD Card

1.Introduction

The i.MX RT Series is industry’s first crossover processor
provided by NXP. This document describes how to
program a bootable image into the external storage device.

The i.MX RT1050 Flashloader is an application that you
load into the internal RAM of a i.MX RT1050 device. The
Flashloader is designed to work as a second stage of
Bootloader for i.MX RT1050 device, it detects
communication traffic on one of the supported peripherals
(USB-HID and UART), download a user application, and
write the application to external Serial NOR or Serial
NAND Flash device. The Flashloader is loaded by
MfgTool at first stage and work with MfgTool to do Flash
programming at second stage.

The release includes the PC-hosted MfgTool application,
this application is used for downloading application to
Flash device in both development phase and production
phase. This release also includes elftosb command-line
application, it is used to generate bootable image for i.MX
RT1050 ROM and generate programable image supported
by Flashloaderl.1.

For this Application Note the software used for example in
this document is based on the i.MXRT1050 SDK 2.4.0.
The development environment is IAR Embedded
Workbench 8.22.2 The hardware development
environment is IMXRT1050-EVKB.
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i.MXRT1050 boot overview

This document describes three typical boot use cases:

e SD Card
- Codein ITCM
- Datain DTCM

e Hyper Flash
- Code XIP in Hyper Flash
- Datain DTCM

e Hyper Flash with SDRAM enabled (with DCD)
- Code XIP in Hyper Flash
- Datain SDRAM

2.1.MXRT1050 boot overview

2.1. Boot feature

The boot process begins at the Power-On Reset (POR) where the hardware reset logic forces the ARM
core to begin the execution starting from the on-chip boot ROM. The boot ROM uses the state of the
BOOT_MODE register and eFUSEs to determine the boot device. For development purposes, the
eFUSEs used to determine the boot device may be overridden using the GPIO pin inputs. The boot
ROM code also allows to download the programs to be run on the device. The example is a provisioning
program that can make further use of the serial connection to provide a boot device with a new image.

2.1.1. Device Configuration Data (DCD)

DCD feature allows the boot ROM code to obtain the SOC configuration data from an external program
image residing on the boot device. As an example, the DCD can be used to program the SDRAM
controller (SEMC) for optimal settings, improving the boot performance. The DCD is restricted to the
memory areas and peripheral addresses that are considered essential for the boot purposes.

2.1.2. Secure boot (High-Assurance Boot)

Before the HAB allows the user image to execute, the image must be signed. The signing process is
done during the image build process by the private key holder and the signatures are then included as a
part of the final program image. If configured to do so, the ROM verifies the signatures using the public
keys included in the program image. In addition to supporting the digital signature verification to
authenticate the program images, the encrypted boot is also supported. The encrypted boot can be used
to prevent the cloning of the program image directly off the boot device. A secure boot with HAB can be
performed on all boot devices supported on the chip in addition to the serial downloader. The HAB
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i.MXRT1050 boot overview

library in the boot ROM also provides the API functions, allowing the additional boot chain components
(bootloaders) to extend the secure boot chain.

2.2.

Boot ROM overview

The mainly features of the Boot Rom include:

Support for booting from various boot devices

Serial downloader support (USB OTG and UART)

Device Configuration Data (DCD) and plugin

Digital signature and encryption based High-Assurance Boot (HAB)
Wake-up from the low-power modes

Encrypted eXecute In Place (XIP) on Serial NOR via FlexSPI interface powered by Bus
Encryption Engine (BEE)

Encrypted boot on devices except the Serial NOR by Data Co-Processor (DCP) controller

The Boot Rom supports these boot devices:

Serial NOR Flash via FlexSPI

Serial NAND Flash via FlexSPI

Parallel NOR Flash via Smart External Memory Controller (SEMC)
RAWNAND Flash via SEMC

SD/MMC

SPI NOR/EEPROM

2.3. Boot related address
Table 1. Boot related address
Start Address End Address Size Description
0x80000000 OXDFFFFFFF 1.5GB SEMC external memories (SDRAM, NOR, PSRAM,
NAND and 8080) shared memory space
0x60000000 OX7F7FFFFF 504MB FlexSPI/FlexSPI cipherer text
0x20200000 0x2027FFFF 512KB OCRAM
0x20000000 0x2007FFFF 512KB DTCM
0x00000000 0x0007FFFF 512KB ITCM
2.4. Boot settings

The BOOT_MODE is initialized by sampling the BOOT_MODEO and BOOT_MODEL1 inputs on the
rising edge of the POR_B and stored in the internal BOOT_MODE register (can be read from
SRC_SBMR2[BMODI1:0]]).
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i.MXRT1050 boot overview

Table 2. Boot MODE pin settings
BOOT_MODE]1:0] Boot Type
00 Boot From Fuses
01 Serial Downloader (From USB or UART)
10 Internal Boot (Continues to execute the boot code from the internal boot ROM)
11 Reserved

NOTE
Boot From Fuses is like the Internal Boot mode with one difference:

In this mode, the GPIO boot override pins are ignored. The boot ROM
code uses the boot eFUSE settings only.

For these four boot modes (one is reserved for NXP use). The boot mode is selected based on the binary

value stored in the internal BOOT_MODE register. Switch (SW7-3 & SW7-4) is used to select the boot
mode on the MIMXRT1050 EVK Board.

Table 3. Boot MODE pin settings based on MIMXRT1050-EVK
BOOT_MODE[1:0] (SW7-3 SW7-4) BOOT Type
00 Boot From Fuses
01 Serial Downloader
10 Internal Boot
11 Reserved

Typically, the internal boot is selected for normal boot, which is configured by external BOOT_CFG
GPIOs. The Table 4shows the typical Boot Mode and Boot Device settings.

Table4. Typical Boot Mode and Boot Device settings
SW7-1 SW7-2 SW7-3 SW7-4 Boot Device
OFF ON ON OFF Hyper Flash
OFF OFF ON OFF QSPI Flash
ON OFF ON OFF SD Card
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i.MXRT1050 boot overview

NOTE

For more information about boot mode configuration, see the System Boot
chapter of the IMXRT 1050 Reference Manual.

For more information about MIMXRT1050 EVK boot device selection
and configuration, see the main board schematic.

2.5. Boot Image

There are two types of i.MX MCU bootable image:
e Normal boot image: This type of image can boot directly by boot ROM.

e Plugin boot image: This type of image can be used to load a boot image from devices that are not
natively supported by boot ROM.

Both types of image can be unsigned, signed, and encrypted for different production phases and different
security level requirements:

e Unsigned Image: The image does not contain authentication-related data and is used during
development phase.

e Signed Image: The image contains authentication-related data (CSF section) and is used during
production phase.

e Encrypted Image: The image contains encrypted application data and authentication-related data and
is used during the production phase with higher security requirement.

The Boot Image consists of:

e Image Vector Table (IVT): A list of pointers located at a fixed address that the ROM examines
to determine where the other components of the program image are located.

e Boot Data: A table that indicates the program image location, program image size in bytes, and
the plugin flag.

e Device Configuration Data (DCD): IC configuration data (ex: SDRAM register config).

e User code and data.

e CSF (optional): signature block for Secure Boot, generated by CST.

e KeyBlob (optional) — a data structure consists of wrapped DEK for encrypt boot.
Each bootable image starts with appropriate IVT. In general, for the external memory devices that
support XIP feature, the IVT offset is 0x1000 else it is 0x400. For example, for FlexSPI NOR on
RT1052, the IVT must start at address 0x60001000 (start address is 0x6000_0000, IVT offset is
0x1000).
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i.MXRT1050 boot overview
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2.5.1. IVT data structure
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Figure 1. Bootable image layout

Table 5. IVT data structure
Offset Field Description
0x00 - 0x03 header Byte 0 tag, fixed to OxD1
Byte 1,2 length, bit endian format containing the overall length of the IVT in
bytes, fixed to 0x00, 0x20
Byte 3: version, valid values: 0x40, 0x41, 0x42, 0x43
0x04 - 0x07 entry Absolute address of the first instruction to execute from the image, or the
vector address of the image
0x08 - 0x0b reservedl Reserved for future use, setto 0
0x0c - OxOf dcd Absolute address of the image DCD. It is optional, so this field can be set to
NULL if no DCD is required.
0x10 - 0x13 boot_data Absolute address of the boot data
0x14 - 0x17 self Absolute address of the IVT.
0x18 - 0x1b csf Absolute address of the Command Sequence File (CSF) used by the HAB
library
Ox1c - Ox1f reserved2 Reserved, setto 0
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Program tools

2.5.2. Boot data structure

Table 6. Boot data Structure

Offset Field Description
0x00-0x03 start Absolute address of the bootable image
0x04-0x07 length Size of the bootable image
0x08-0x0b plugin Plugin flag, set to O if it is a normal boot image

2.6. Image generation tool

The Elftosb utility is a command-line host program used to generate the i.MX bootable image for the
i.MX MCU boot ROM. Elftosb tool supports SREC input program image.

It also can generate wrapped binary file with command sequences and bootable image together called
SB file, using corresponding options and proper command file called BD file. (MFGTool using this .sb
file)

More details about BD file, you can take i. MX MCU Manufacturing User’s Guide (Chapter 4.1) for
reference. How to generate a bootable image for a unsigned normal / signed normal / encrypted normal /
plugin bootable image you can take you can take i.MX MCU Manufacturing User’s Guide (Chapter 4.2)
for reference.

3. Program tools

3.1. DAP-Link (OpenSDA MSD drag/drop)

e Hyper Flash/QSPI Flash on EVK only
e Binary file support only

NOTE

The default firmware of DAP-Link on EVK supports Hyper Flash only.
The firmware of DAP-Link should be replaced if the QSPI flash drag/drop
IS used.

3.2. MFG tool

The MfgTool supports .MXRT BootROM and KBOOT based Flashloader, it can be used in factory
production environment. The Mfgtool can detect the presence of BootROM devices connected to PC
and invokes “blhost” to program the image on target memory devices connected to I.MX MCU device.

The blhost is a command-line host program used to interface with devices running KBOOT based
Bootloader, part of MfgTool release. sb file support only.

For MFG:
e cfg.ini

Configure for which device, board and program list (in the ucl2.xml) to use
How to Enable Boot from Octal SPI Flash and SD Card, Application Note, Rev. 4, 09/2018
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Program tools

e ucl2.xml

Loading flash loader

Program which boot image
e MfgTool.log

For detail logs in case of failure
e boot_image.sb

Boot image put into “OS Firmware” folder

| <install direcotry> |

|—| Tools I

Device
MfgTool2.exe
ivt_flashloader.bin
UICfg.ini ivt_flashloader_signed.bin
MgToollog
enable_hab.sb

Figure 2. MfgTool Organization

3.2.1. Macros for the boot header

The Table 7 shows three macros that are added in flexspi_nor targets to support XIP:
Table 7. Macros for the boot header

Macro Description

1: Exclude the code which will change the clock of flexspi.

XIP_EXTERNAL_FLASH 0: make no changes.

1: Add flexspi configuration block, image vector table, boot data
and device configuration data(optional) to the image by default.
XIP_BOOT_HEADER_ENABLE 0: Add nothing to the image by default.

How to Enable Boot from Octal SPI Flash and SD Card, Application Note, Rev. 4, 09/2018
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XIP_BOOT_HEADER_DCD_ENABLE

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

The Table 8 shows the different effect on the built image with different combination of these macros:

Table 8.

Different effect on the built image with difference macros

XIP_BOOT_HEADER_DCD_ENA

XIP_BOOT_HEADER_DCD_ENA

BLE=1 BLE=0
o
% Can be programed to Hyper Flash Can be programed to Hyper Flash
i XIP_BOOT_HEA by IDE and can run after POR reset | by IDE and can run after POR reset
L | DER_ENABLE=1 if Hyper Flash is the boot source. if Hyper Flash is the boot source.
pre SDRAM will be initialized. SDRAM will NOT be initialized.
pd
4
L
|_
X
4
O | XIP_BOOT_HEA | Can NOT run after POR reset if it is programed by IDE even if Hyper
=< | DER_ENABLE=0 | Flash is the boot source.

=0

XIP_EXTERNAL_FLASH

This image can NOT do XIP because when this macro is set to 1, it will
exclude the code which will change the clock of FlexSPI.

3.3. OpenSDA Drag/Drop and boot from Hyper Flash

This chapter will show a detail steps that program an image to Hyper Flash by using OpenSDA
Drag/Drop. The steps are as following:

Step 1:

Open the Hello world demo in the SDK and select the project configuration as flexspi_nor_debug.

How to Enable Boot from Octal SPI Flash and SD Card, Application Note, Rev. 4, 09/2018
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222 —_

@ hello_world - 1AR Embedded Workbench IDE - Arm 8.22.2 a x

File Edit View Project CMSIS-DAP Tools Window Help

< Q>8=Z<CP O[O0 RO =0 idodhg

Workspace w 0 X | hello_world.c X board.c pin_muxc fsl_iomuxch startup MIMXRT1052.5 ¥
flexspi_nor_dehug + [ main() fi
) 34 ~

Files B A 35  #include "fsl_device registers.h”
E @ hello_world - flexs... + 36 ¢include "fsl_debug conscle.h™
B board a7 $include "board.h™
B doc 38
B drivers 358 #include "pin mux.h"
| B source 40 #include "clock_config.h™
EEEREERRERRERRERRERRERRERERRERRERRERRERRERREREARERRERRERRERR AR ER AR R R EERERRERR
hello_warld.c 4L/
— - & Be kRl
B M startup 42 Definitions
43 EEEEEEEEEEEEEEEEEEEEEERRRRRRRRRRRRRRRRRRRRRR&&&&&&&&&&&&&&&&&&&&&&ikikkkkikikk;’
B startup_tIMXET... h
system_MIMxF.. =
_SyStem—MIMXR 48 f&EEEEEEEEEEEEEEEEEEEEEKRRRRR&RRRR&R&RRRR&RRR&&&&&&&&&&&&&&&&&&&&&&£l£l££££l££££
!utIIItIES W 47 T * Prototypes

[ R

48 RERRRRRRRRRRRRREEREREERRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR
IheIID_WDrId 4 oW
Build v o X
Messacges

< >
Build | Debug Log

Ready Errors 0, Warnings 0 Ln 70, Col 1 Syst

Figure 3. Select the project configuration as flexspi_nor_debug

Step 2:

Build the project and generate an image. You can find the hello_world.bin as in Figure 4:

How to Enable Boot from Octal SPI Flash and SD Card, Application Note, Rev. 4, 09/2018
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== g

: ! _— e o — -_— e—
vl} « demo_apps » hello_world » iar » flexspi_nor_debug >I v|6,|| Search flexspi_nor_debug )'3|

File Edit View Tools Help

Organize ~ Include in library ~ Share with ~ New folder = - j G
 Favorites “  Name Date modified Type Sizg
M Desktop | list 11/7/2017 10:31 A..  File folder

I3 Downloads 3 f 14200179001 4 Eilo s

Z& OneDrive hello_world.bin 11/7/2017 10:31 A..  BINFile

hello_world.out 11

pice Simulation ...
| Libraries

‘. Documents
= Git
. Music

=~ Pirtures

4 items

Figure 4. hello_world.bin location

Step 3:

Configure the board to serial downloader mode and make sure the power supply is form the Debug
USB. To achieve these, SW7-4 should pull-up others pull-down Figure 5 and the J1-5, J1-6 should be
connected Figure 6.

Figure 5. SW7-4 pull-up and others pull-down

How to Enable Boot from Octal SPI Flash and SD Card, Application Note, Rev. 4, 09/2018
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Figure 6. Power supply switch

Step 4:

Now we can power up the board by connecting USB Debug Cable to J28 and open windows explorer
and confirm that a U-Disk appears as a drive like Figure 7.

T e » - @l@lﬁ

e -~ ‘A » Computer » v| s H Search Computer pl

File Edit View Tools Help

Organize v System properties Uninstall or change a program Map network drive > S S| Q
_*, Documents o . . =
- 4 Hard Disk Drives (2) T
». Git
& Music - Primary (C) | ) ﬁal Disk (D:)
. Pictures = "W 294 GB free of 160 GB " 70.1GB free 0f 781 GB
& Vid s :
8 videos ’: 4 Devices with Removable Storage (1)
RT1050-EVK (E:
‘& Computer = B |
& Primary (C) W 639 MB free of 63.9 MB
w:Local Disk(00) 4 Network Location (1)
S~ RTlOSO-EVK (E:) M o LI ANTAILNVTAC,IL AN IO
B59305-11 Domain: fsl.freescale.net Memory: 8.00 GB
* Processor: Intel(R) Core(TM) i7-660..

Figure 7. RT1050-EVK appeared

How to Enable Boot from Octal SPI Flash and SD Card, Application Note, Rev. 4, 09/2018
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NOTE

The first time you connect the MBED USB to Host Computer Windows
will ask to install the MBED serial driver.

Step 5:

Drag/drop the hello_world.bin to RT1050-EVK. Then the RT1050-EVK disappears and
appears again after few seconds.

Step 6:

Disconnect the USB Debug Cable and configure the board to Hyper Flash Boot Mode
which means SW7-2 and SW7-3 pull-up others pull-down Figure 8.

N DIP

(=S
[ <

L

1 2 5 4

it

Figure 8. Hyper Flash Boot Mode Configuration

Connect the USB Debug Cable again and configure the Terminal Window:
e Baud rate: 115200
e Data bits: 8
e Stop bit: 1
e Parity: None
e Flow control: None
Press SW3 to reset the EVK Board and “hello world” will be printed to the terminal as in Figure 9

How to Enable Boot from Octal SPI Flash and SD Card, Application Note, Rev. 4, 09/2018
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B serial Port Utility -

————— = —— e

I N R W N e

Eile Edit View Tools Help

ial{)H. +'

Serial Port Setting

Baudrate
pata fis
perty
Fow Tpe

Receive Setting

@ Text () Hex
Auto Feed Line
Display Send

Display Time

DI [

=]

hello world.

|

Send Setting
@ Text O Hex
Loop 1000 El ms Fol
COMB99 OPENED, 115200, 8, NONE, 1, OFF = Rx: 14 Bytes Tx: 0 Bytes

Figure 9. Hello world output
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3.4. MFG boot from Hyper Flash

This chapter shows the steps that using MFG Tool how to program an image to Hyper Flash and Boot
from the Hyper Flash.

Step 1:

Open the Hello world demo in the SDK and select the project configuration as flexspi_nor_debug Figure
10 and make sure the settings likes Figure 11.

@ hello_world - IAR Embedded Workbench IDE - Arm 8.22.2 — d X

File Edit View Project CMSIS-DAP Tools Window Help

HE = = H
Do R@ = XBE OC < Q>8> < Q>0 RO = 0 » _idodh;
Workspace w 0 X | hello.world.e X beoardc pin_muxc fsl_iomuxch startup_MIMXET1052.5 ¥
flexspi_nor_dehug v Imaan fo
] 34 ~
Files B o A 35  #include "fsl_device registers.h"
B @ hello_world - flexs... + 36  #include "fsl_debug_consols.h”
= W hoard 37  #include "board.h”
3 B doc 38
=1 8 drivers 39 ¢include "pin_mux.h"
—Eisource 40 #include "clock_config.h™
EEEEREEEREEREEEEEEEEEREEAERREREEREEREEREEREEREEREERERREREEREERREREEREEREEREERE R
[ hello_warld.c :;T fx Defimits
— inicions
_E-Stanup 43 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII;’
B startup_MIMXRET . h
system_MIM=F.. s
_SyStem—MIMXR 46 {‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
A W utilities ™ 4.],? ¢ Prototypes
0 e 48 EEEEEEERREEREEEEEEEEREEERRRRRRRRRRRRRRRRRRRRRRR R R R R R R R R RRRRR R R R R R R RRRRRRRRRERE
Ihello_wurld < > v
Build v 31X
Messages
< >
Build  Debug Log
Ready Errors 0, Warnings 0 Ln 70, Col 1 Syst

Figure 10. Select the project configuration as flexspi_nor_debug
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Options for node "hello_world"” X

Categary: Factory Settings
Multi-file C ilati
General Options D Lt Lampraton
Static Analysis Discard Unused Publics
Runtime Chedking Diagnostics ~ MISRA-C:2004  MISRA-C:1998  Encodings  Extra Options
ElE Language 1 Language? Code Optimizations OQutput List ~ Preprocessor
Assembler
Output Converter Dlgnore standard include directories
Custom Build
u_s " _UI Additional include directories: (one perline)
Build Actions
ke $PROJ_DIRS/./. /.|| /ICMSIS/Include ~l L]
e $PRO.J_DIRS/ [/ [/ [devices
Debugger SPROJ_DIRS/.
Simulator $PROJ_DIRS/ [.f..
CADI $PROJ_DIRS/..[..[..[..[./devices/MIMXRT1052/drivers v
CMSIS DAP Preinclude file:
GDB Server | I:I
I-jet/ITAGjet
IHink/1-Trace Defined symbols: (one per line)
TI Stellaris 3 DEreprocessoroutputto file
Nu-Link {TERNAL_FLASH=1 Preserve comments
PE micro JOT_HEADER_ENABLE=0 Generate #line directives
JOT_HEADER_DCD_ENAEBLE=0 v
ST-LINK
Third-Party Driver
TIMSPFET
TIXDS
| QK | | Cancel

Figure 11. Defined Symbols for hello_world

Step 2:
Change the default entry to Reset_Handler likes following Figure.

How to Enable Boot from Octal SPI Flash and SD Card, Application Note, Rev. 4, 09/2018
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Options for node “hello_world”

Categon:

General Options
Static Analysis
Runtime Checking
CfC++ Compiler
Assembler
QOutput Converter
Custom Build
Build Actions
Debugger
Simulator
CADI
CMSIS DAP
GDB Server
I-jet/TTAGjet
Idink/3-Trace
T1 Stellaris
Nu-Link
PE micro
STALINK
Third-Party Driver
TI MSP-FET
TIXDS

#define Diagnostics Checksum

Config Library Input Optimizations

ﬁummanc runtime library selection

Additional libraries: (one per line}

Encodings
Advanced Quiput  List

Factory Settings

Exira Options

-]

[] Override default program entry

(@) Entry symbol Reset_Handler

(O No entry symbol

oK | | Cancel

Figure 12.

Change the default entry to Reset_Handler

NOTE

Step 5 can be skipped if this step is set.

Step 3:

Program tools

Build the project and generate an image with .srec format. You can find the hello_world.srec as in

Figure 13:

How to Enable Boot from Octal SPI Flash and SD Card, Application Note, Rev. 4, 09/2018
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| = | flexspi_nor_debug

File Home Share View
T « demo_apps > hello_world > iar > flexspi_nor_debug
~ MName Date modified
o

list 2018/7/5 10:58
& obj 2018/7/5 10:58
[ a hello_world.out 2018/7/5 10:58
D hello_world.srec 2018/7/5 10:58

Type

File folder
File folder

PSpice Simulation ...

SREC File

Figure 13. hello_world.srec location

Step 4:
Copy hello_world.srec to the elftosb folder:

- @

v D | Searchfle. R

Size

201 KB
27 KB

How to Enable Boot from Octal SPI Flash and SD Card, Application Note, Rev. 4, 09/2018
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| = | win — O el
Home Share View ~ e
« v Flashloader_iMXRT1050_GA > Tools > elftosb > win v Q| | Searchwin R
~ Mame Date modified Type Size
*
| [5] elftosh exe 2018/1/15 18:19 Application 807 KB
L] hello_world srec 2018/7/5 10:58 SREC File 27 KB
|
|
L |
I
| v
2 items ===

Figure 14. Copy hello_world.srec

Step 5:

Open the imx-flexspinor-normal-unsigned.bd under path
Flashloader_i.MXRT1050_GA\Tools\bd_file\imx10xx. Open it and set the entryPointAddress to
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0x60002000 likes following Figure.

1 options {
2 flags = 0x00;
3 startAddress = 0xe0000000;
4 ivtoffset = 0x1000;
5 initialloadSize = 0x2000;
& # Note: This is required if the default entrvipoint is not the
1 : Please seif the eptrvPointAddress to Reset Handler adds
B8 entryPointAddress = 0xe0002000;
9 }
10
11 sources |
12 elfFile = extern(0);
13 }
14
15 section (0)
le {
17 }
< >
Figure 15. Set the entryPointAddress to 0x60002000
NOTE
Step 2 can be skipped if this step is set.
Step 6:

Now we can use command to generate the i.MX Bootable image using elftosb file. Open cmd.exe and
type following command:

elftosh.exe -f imx -V -c ../../bd_file/imx10xx/imx-flexspinor-normal-unsigned.bd -0
ivt_flexspi_nor_hello_world.bin hello_world.srec

How to Enable Boot from Octal SPI Flash and SD Card, Application Note, Rev. 4, 09/2018
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\Flashl r_zad__er__

\ i. MXRT1050\
xe i /o /b

\Flashloader_i.MXRT1050_GA\Too

file/imxl x—flexspinor—normal—u

"_h&rl lo_world. bi i‘l . he 1 1 f:m_;o rld. srec

generated successfully
| op\Flashloader i.MXRT1050\Flashloader i.MXRT1050 GA\Tools\elfto

Figure 16. Generate i.MX Bootable image

After above command, two bootable images are generated:
e ivt_flexspi_nor_hello_world.bin
e ivt_flexspi_nor_hello_world_nopadding.bin
ivt_flexspi_nor_hello_world.bin:
The memory regions from 0 to ivt_offset are filled with padding bytes (all 0x00s).
ivt_flexspi_nor_hello_world_nopadding.bin:
Starts from ivtdata directly without any padding before ivt.
The later one will be used to generate SB file for Hyper FLASH programming in subsequent section.

Step 7:

This step we will create a SB file for Hyper Flash programming. A boot_image.sb file will be generated
that is for MfgTool use later. Open cmd.exe and type following command:

elftosb.exe -f kinetis -V -c ../../bd_file/imx10xx/program_flexspinor_image_HyperFlash.bd -o
boot_image.sb ivt_flexspi_nor_hello_world_nopadding.bin

How to Enable Boot from Octal SPI Flash and SD Card, Application Note, Rev. 4, 09/2018
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1rFla hd image. sh 1~t Tle‘"pl nor helln ﬁﬁlld nﬁpdddlnj bin
oot Section 0x00000000:

FILL | adr=0x00002000 | 1en=0x00000004 ptn= 0\(0 33007

ENA adr=0x00002000 | cnt=0x00000004 g=0x

ERAS | adr=0x60000000 | cnt=0x00100000

FILL | adr=0x00003000 | 1en=0x00000004

ENA adr= :OOOOJOOO cnt=0x00000004 !

: : ; len O\OOOOJ” 4 TC J 0 113 010000

Figure 17. Create a SB file for Hyper Flash programming

After performing above command, the boot_image.sb is generated under elftosb folder.
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= | win
Home Share View
«— v <« Flashloader_LMXRT1050_GA > Tools > elftosb > win
~ e Date modified Type
v 3t
! D boot_image.sb 2018/7/5 11:27 SE File
'® elftosb.exe 2018/1/15 1819 Application
D hello_world.srec 2018/7/5 10:58 SREC File
ﬂ ivt_flexspi_nor_hello_world.bin 2018/7/511:28 BIM File
ﬂ' ivt_flexspi_nor_hello_world_nopadding.bin  2018/7/5 11:28 BIN File
|
> G
v =
2
> v
5 items
Figure 18. The boot_image.sb is generated
Step 8:

Copy the boot_image.sb file to OS Firmware folder:

— O X
v @
v O | Searchwin R [
»
Size |
it
12 KB ]
807 KB
27 KB L
17 KB i
12 KB E
Pl
L
N
I
e
==
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| = | OS Firmware — O *
Home Share View v o
«— v 1| « Tools > mfgtools-rel > Profiles > MXRT105X > OS Firmware v D Search0OS.. P [
c
~ Name Date modified Type Size
s Iti
] boot_image.sb 2018/7/5 11:27 SB File 13 KB 1
& ﬂ ivt_bootdata.bin 2017/12/6 18:10 BIN File 1 KB
m ﬂ' ivt_flashloader.bin 2018/2/11 8:52 BIN File 88 KB
D ucl2.xmil 2018/2/11 855 XML Document 8 KB
I
|
|
=-=.
il v E
4items  1item selected 12.9 KB = =
-— 1
Figure 19. Copy the boot_image.sb to OS Firmware folder
Now,

Make sure the “name” under “[List]” to “MXRT105x-DevBoot” in cfg.ini file under
<mfgtool_root_dir> folder.
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Q{ ChUsers\nxfd2686M\Desktop!Files\RT1050\Flashloader_i. MXRT1050_GA\Tools\mfgtools-rel\cfg.ini - Notepad++ | = | = = |

File Edit Search View Encoding Language Settings Tools Macro Run Plugins  Window 7 X
cBHB: R sk ey 23 EES1EIEA0 I
chg.iniml ==
H [profiles]

chip = MXRT105X

H[platform]

board =

[T
S s T e T SN Y S W Y S W Y %

b
s

13 [LIST]
15 name = MERT105X-DevBoot

M5 inif length: 100 lines: 15 Ln:1 Col:1 5el:0]0 Windows (CR LF) UTF-8 INS

Figure 20. Make sure the name to “MXRT105x-DevBoot”

Switch the EVK-Board to Serial Downloader mode by setting SW7 to “1-OFF, 2-OFF, 3-OFF, 4-ON”.
Connect a UAB Cable to J9 and power on the EVK Board by inserting USB Cable to J28.

Open MfgTool, it will show the detected device like Figure 21:

‘m MfgTool_MultiPanel (Library: 2.7.0) - >
Hub 1--Port 1 Status Information
| Drive(s): . Successful 0
Failed 0
. JHID-compliant vendor-defined device
[ Failure Rate: 0% [
6
| | Start Exit

Figure 21. MfgTool GUI with device connected

Click Start, The Mfgtool process initiates. Once completed, MfgTool shows the success status as shown

in Figure 22. Click Stop and Close the Mfgtool.
How to Enable Boot from Octal SPI Flash and SD Card, Application Note, Rev. 4, 09/2018
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Tool_Multi ibrany: 2.7. gl@'lg

Hub 3--Port 2 Status Information
Drive(s): Successful 1
Failed ]
Done
Failure Rate: 0.00 %
| Stop
L = —

Figure 22. MfgTool Success Status

Step 9:

Switch the RT1050-EVK board to Internal boot mode and select Hyper FLASH as boot device by
setting SW7 to “1-OFF, 2-ON, 3-ON, 4-OFF”. Connect the USB Cable to J28 and open a terminal, then
reset the Board. “hello world” will be printed on the terminal.

. T A R, =

e R e K

B serial Port Utility

Eile Edit View Tools Help
cRH® +—~ DR [
Serial Port Setting hello world. I
Baudrate
Data Bits
rerty
Fow Type

Receive Setting

@) Text (7) Hex
[] Auto Feed Line

["] pisplay Send

[ pisplay Time

Send Setting

@ Text () Hex

] Loop 1000 > ms [YX@ v]
COM99 OPENED, 115200, 8 NONE, 1, OFF = Rx: 14 Bytes Tx: 0 Bytes

Figure 23. “hello world” be printed to the terminal

3.5. MFG boot from SD Card

This chapter will show the steps that using MFG tool to program an image to SD Card and Boot from
the SD Card.

Step 1:

How to Enable Boot from Octal SPI Flash and SD Card, Application Note, Rev. 4, 09/2018
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Open the Hello world demo in the SDK and select the project configuration as Debug

© s wmosmsose amszz
I————

File Edit View Project CMSIS-DAP Tools Window Help

debug

9
Files g .
=[ Jhello_world-debug [+ | |
B board .
B doc
B drivers
B source
M startup
o utilities
M xip
B Output

I hello_warld

Debug Log

Log
W'ed Apr 18, 2018 15:05:18: 1AR Embedded Workbench 8.22.2 (ChUsersiyndd26864\Desktopyl AR armibintarmproc.dll)
YWhed Apr 18, 2018 15:08:18: Loading the CMSIS-DAP driver

Build | Debug Log

|| Ready — Lni, Coll

Figure 24. Select the project configuration as Debug

Step 2:
Change the default entry to Reset_Handler likes following Figure.
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Step 3:

¢ Options for node “hello_world” X
[z}
|
B Categony: Factory Settings
o
General Options
Static Analysis
Runtime Checking #define Diagnostics Checksum Encodings Extra Options
C/C++ Compiler Config  Library  Input Optimizations ~ Advanced  Ouiput  List
Assembler
a Output Converter ﬁummanc runtime library selection
Custom Buid Additional libraries: (one per line}
Build Actions
fE Debugger
a Simulator
CADI
CMSIS DAP [#] Qverride default program entry
fﬁ GDB Server (@) Entry symbol Reset_Handler
o jet/TTAGEt (O No entry symbol
Idink/3-Trace
TI Stellaris
& Nu-Link
1 PE micro
i
ST-LINK.
Third-Party Driver
& TIMSP-FET
‘: TIXDS
Figure 25. Change the default entry to Reset_Handler

NOTE

Step 6 can be skipped if this step is set.

Find the linkfile MIMXRT1052xxxxx_ram.icf and change the start vector table from 0x0000A000.

Step 4.

define symbol m interrupts start
define symbol m interrupts end

define symbol m text start
define symbol m text end

define symbol m data start
define symbol m data end

define symbol m dataZ start
define symbol m data2 end

Figure 26. Change the start vector table from 0x0000A000

0=x0000R000;
= 0x=0000A3FF;

= 0x0000R400;
= 0x0001FFFF;

0=x20000000;
O0x2001FFFF;

0x=x20200000;
O0x2023FFFF;
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Build the project and generate the image. You can find the hello_world.srec at following location:

I = | debug — O X
Home Share Vigu 0
T « boards P> evkbimxrt1050 > demo_apps *> hello_world > iar > debug v O | Searchde.. R
“ Mame Date modified Type Size
g
| list 2018/7/5 13:.22 File folder
(
obj 2018/7/5 13:22 File folder
-fretrommorichot PGy TS 201 KB
: [ hello_world.srec 2018/7/513:22 SRECFile 27 KB
|

Figure 27. hello_world.srec location

Step 5:
Copy the hello_world.srec to the elftosb folder:
| = | win — O X
Home Share View v e
“«— v P 4 Flashloader_iMXRT1050_GA » Tools » elftosb > win v O Search win @
~ MName Date modified Type Size
4
| [55 elftosh.exe. 2018/1/15 1819 Application 807 KB
[ 7 nello_world.srec 2018/7/5 10:58 SREC File 27 KB
|
&
L |
|
| v
2 items f==| =]

Figure 28. Copy hello_world.srec

Step 6:

Open the imx-itcm-unsigned.bd under path Flashloader_i.MXRT1050_GA\Tools\bd_file\imx10xx.
Open it and set the entryPointAddress to 0X0000A000 likes following figure.

How to Enable Boot from Octal SPI Flash and SD Card, Application Note, Rev. 4, 09/2018
NXP Semiconductors 29




Program tools

1 options { ~
2 flags = 0x00;
3 # Note: This is an example address, it can be any non-zero :z
4 startAddress = 0x8000;
5 ivtOoffset = 0x400;
(3 initialloadSize = 0x2000;
7 # Note: This is required if the default entrypoint is not tt
8 rptAddress to Reset Handler ac
=] entryPointAddress = OxOOOOAOOO;l

10 }

11

12 sources {

13 elfFile = extern(0);

14 }

15

1é section (Oﬂ

17 {

18 1} v

< >

Figure 29. Set the entryPointAddress to 0Ox0000A000

NOTE
Step 2 can be skipped if this step is set.

Step 7:

Now we can use command to generate the i.MX Bootable image using elftosb file. Open cmd.exe and
type following command:

elftosb.exe -f imx -V -c ../../bd_file/imx10xx/imx-itcm-unsigned.bd -o ivt_itcm_hello_world.bin
hello_world.srec
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: ) i
_hello_wor hello world. srec
Section: Ox

fully
ader i.MXRT1050\Flashloader i.MXRT1050 GA\Tools\elfto

Figure 30. Generate i.MX Bootable image

After above command, two bootable images are generated:
e ivt_itcm_hello_world.bin
e ivt_itcm_hello_world_nopadding.bin
ivt_flexspi_nor_hello_world.bin:
The memory regions from 0 to ivt_offset are filled with padding bytes (all 0x00s).
ivt_flexspi_nor_hello_world_nopadding.bin:
Starts from ivtdata directly without any padding before ivt.
The later one will be used to generate SB file for SD Card programming in subsequent section.
Step 8:

This step we will create a SB file for SD Card programming. A boot_image.sb file will be generated that
is for MfgTool use later. Open cmd.exe and type following command:

elftosb.exe -f kinetis -V -c ../../bd_file/imx10xx/program_sdcard_image.bd -0 boot_image.sb
ivt_itcm_hello_world_nopadding.bin
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ction: 0x0
ytable image |

t 1tcm hellr\ world_nopadd
oot “\C—'C‘tlﬂﬂ 0x00000000:
FILL dr=0x00000100 | 1en=0x00000004
FILL | a X ; 00000004
E\d adr=0x00000100 -nt=0x00000004

adr=0x00000400 : 00013c00 i
-=0x00000400 0000—11(—'0 921f F1g=0x2010
"""\Desk \Fla a T1050_GA\Tools\elfto

Figure 31. Create a SB file for SD Card programming

After performing above command, the boot_image.sb is generated under elftosb folder.

I M = | win - O X
Home Share View o
&« v P <« Flashloader_i.MXRT1050_GA » Tools » elftosb > win ~ 0 Searchwin @
~  Nams Date modified Type Size
v 3
| | boot_image.sb SB File 13 KB
= elftosb.exe Application 807 KB
| | hello_world.srec SREC File 27T KB
E;..' ivt_flexspi_nor_hello_world.bin BIN File 17 KB
E;,.r wvt_flexspi_nor_hello_world_nopadding.bin BIN File 13 KB
]
&
A =
I
W
5 items | (=]

Figure 32. The boot_image.sb is generated

Step 9:
Copy the boot_image.sb file to OS Firmware folder:
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' - - - TTETRS T el
—— — — - - '| - 44 B
v |4y

— — -
%vh «BTools » mfgtools-rel » Profiles » MXRT105X » OS Firmware Search OS Firmware pel

A S
A File Edit View loor memp

Organize ~ | Open Share with ~ New folder =~ O g
';. e i Name B Date modified Type Sizq)|
M Desktop | | boot_image.sb 11/8/2017 10:11 A.. SBFile M
l4 Downloads ivt_flashloader.bin 10/20/2017 7:04 PM  BIN File I
& OneDrive ucl2xml 10/17/2017 409 PM XML Document |
|| o Libraries
* Documents ]
» Git
,{’, Music v« 1 4
[ boot_image.sb Date modified: 11/8/2017 10:11 AM Date created: 11/8/2017 10:15 AM

Ll SB File Size: 12.5 KB

Figure 33. Copy the boot_image.sb to OS Firmware folder

Now, make sure the “name” under “[List]” to “MXRT105x-DevBoot” in cfg.ini file under
<mfgtool_root_dir> folder.

g Ch\Users\nxf42686\Desktop\Files\RT1050\Flashloader_i. MXRT1050_GA\Tocls\mfgtools-rel\cfg.ini - Notepad++ | = | = & |
File Edit Search View Encoding Language Settings Tools Macro Run  Pluging  Window 7 X
cHHB A 4R iny = BE S 1ECEACS EEDE
chg.iniml lzlzl

1 HlIprefiles]

2

3 chip = MRT105X

4

5

& L

7 HIplatform]

8

Z) board =

10

11

1z -

13 [LISTI]
14 T
15 name = MXRT105X-DevBoot

MSinif length: 100 lines: 15 Ln:l Col:1 Sel:0]0 Windows (CRLF)  UTF-8 NS

Figure 34. Make sure the name to “MXRT105x-DevBoot”
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Insert a SD Card to J20 slot and switch the EVK-Board to Serial Downloader mode by setting SW7 to

“1-OFF, 2-OFF, 3-OFF, 4-ON”. Connect a UAB Cable to J9 and power on the EVK Board by inserting
USB Cable to J28.

Open MfgTool, it will show the detected device like Figure 35:

m MfgTool_MultiPanel (Library: 2.7.0) - pt
Hub 1--Port 1 Status Information
Drive(s): . Successful 0
Failed 0
HID-compliant vendor-defined device _
Failure Rate: 0 %
| | Start Exit

Figure 35. MfgTool GUI with device connected

Click Start. The Mfgtool process initiates. Once completed, MfgTool shows the success status as shown
in Figure 36. Click Stop and Close the Mfgtool.

m MfgTool_MultiPanel (Library: 2.7.0) - X
Hub 1--Port 1 Status Information
Drive(s): . Successful 1
Failed 0
HID-compliant vendor-defined device
Failure Rate: 0.00 %%
| Start Exit

Figure 36. MfgTool Succes Status
Step 10:
Switch the RT1050-EVK board to Internal boot mode and select SD Card as boot device by setting SW7

to “I1-ON, 2-OFF, 3-ON, 4-OFF”. Connect the USB Cable to J28 and open a terminal, then reset the
Board.“hello world” will be printed to the terminal.
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_
B serial Port Utility

l e e W e R e

e X - X

Eile Edit View Tools Help

UIOH!+

Serial Port Setting
Port | mbed S...(COM88) ~
Baudrate |115200
Data Bits

paty

Stop Bits |1 ~

Flow Type

Receive Setting

@ Text () Hex
[ Auto Feed Line

[ pisplay send

[ pisplay Time
Send Setting
@ Text () Hex
| Loop 1000 s ms [Y}Eﬂ
COMBS9 OPENED, 115200, 8 NONE, 1, OFF  Roc 14 Bytes T 0 Bytes

Figure 37.

3.6. MFG boot from Hyper Flash with DCD for SDRAM

(3LLN _SENEe:

= | E] [

hello world.

“hello world” be printed to the terminal

This chapter will show the steps that using MFG tool to program an image to Hyper Flash and Boot

from the Hyper Flash.
Step 1:

Open the Hello world demo in the SDK and select the project configuration as flexspi_nor_debug

(Figuire 38) and make sure the settings likes Figure 39.
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@ hello_world - IAR Embedded Workbench IDE - Arm 8.22.2 — O X

File Edit View Project CMSIS-DAP Tools Window Help

. . _ ;
NN ER@ = X B[ DC < Q>8r=< PO RO -=0 > _idpdh
Workspace ¥ 1 X | helloworld.c X boardc pin_muxc fsl_iomuxch startup MIMXRT1052.s 5
flexspi_nor_debug ~ | main() fu
! 34 A
Files " o A 35  #include "fsl_device_registers.h”
B @ hello_world - flexs... + 36 #¢include "f£sl_debug_console.h"

& o board 37  #$include "board.h"

= W doc 33

= & drivers 38 #includs "pin_mux.h"

—Elisource 40 #include "clock_config.h”

hello WDrldC 41 /‘iillillillillilliililliilllli{lii{iilii{lillilllllillllliililiiiliiillliillllii

— - ® - e -
8 & startup 42 Definitions
43 lllllllllllllllllllllllllllllZlklZlZlilZlkllllllllllllllllllllllllllllllllllll/

B startup_MIM=RT .. s

systern_MIM=R.. a5

l__ESyStem—MIMXR 46 /lllllllllllllllllllllllllllllilZlZlklZlilZlllllllllllllllllllllllllllllllllllll
-u.t|l|t|es W 4TT *# Prototypes

= — 48 L Y
IheIID_WDrId < > ow
Build v o X

Messages

£ >
Build Debug Leg
Ready Errors 0, Warnings 0 Ln 70, Col 1 Syst

Figure 38. Select the project configuration as flexspi_nor_debug

oot vt ois™* T, =

General Options Multi-file: Cornpilation
Static Analysis [ ] Discard Unused Publics
Runtime Checking
C/C++ Compiler MISRAC:1998 | Encodings | Extra Options
Assembler Language 1 2 Code I Cptimizations I Cutput
Cutput Converter List Preprocessor | Diagnostics I MISRAC:2004
Custom Build
Build Actions lgnere standard include directories
gnl;er Additional include directories: (one per ling)
o $PROJ_DIRS/. /./.././ /CMSIS/Include - &
Simulator SPROJ_DIRS/../.././../. /devices K
CADI ESPROJ_DIRS/..
CMSIS DAP SPROJ_DIRS/ ././ .
GDB Server SPROJ_DIRS/.././././ /devices/MIMXRT1052 /drivers -
Liet/ITAGjet Preinclude file:
J-Linkf1-Trace
TI Stellaris E]
MNu-Link Defined symbols: jone per line)
PE micro " Preprocessor output to file
| STLINK SRNAL_FLASH=1 E B [] Preserve commerts
| ; . T_HEADER_ENABLE=0 ine directi
Third-Party Driver ~ — [[] Generate Hline directives
1 MSP-FET T_HEADEF{_DCD=ENAELE=D
TIXDS
| I Ok I ’ Cancel ]

|
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Step 2:
Change the default entry to Reset_Handler likes following Figure.

Options for node “hello_world” X
Category: Factary Settings
General Options
Static Analysis
Runtime Checking #define Diagnostics Checksum Encodings Exira Options

CIC-+-+ Compier Config ~ Library  Input Optimizations ~ Advanced  Output  List
Assembler
Output Converter [+] Automatic runtime library selection
Custom Buid Additional libraries: {one per line}
Build Actions
Debugger
Simulator
CADI
CMSIS DAP QOverride default program entry
GDB Server (@) Entry symbol Reset_Handler
Ljet/ITAGIet (O No entry symbol
J-inkf1-Trace
TI Stellaris
Nu-Link
PE micro
STLINK
Third-Party Driver
TI MSP-FET
TIHDS
Figure 40. Change the default entry to Reset_Handler
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NOTE
Step 7 can be skipped if this step is set.

Step 3:

Find the linkfile MIMXRT1052xxxxx_flexspi_nor.icf and change data region from TCM to SDRAM.
define symbol m interrupts start = Dx&0002000;
define symbol m interrupts end = DOx&00023FF;
define symbol m text start = 0x60002400;
define symbol m text end = 0Ox6&3FFFFFF;
define symbol m_data_ start = 0x80000000;
define symbol m_data_end = 0xB001FFFF;
define symbol m_data2 start = 0x80200000;
define symbol m_data2 end = 0OxB02Z3FFFF;
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Step 4:

Figure 41.

Change data region from TCM to SDRAM

Build the project and generate the image. You can find the hello_world.srec at following location:

| = | flexspi_nor_debug
Home

(=] Vw
LN | <« demo_apps * hello_world > iar > flexspi_nor_debug

~
Ll

Name
list
obj
£] hello_world.out
[} [7 nello_world.srec
&
L |
I
W
4 items

Figure 42.

Date modified

2018/7/513:47
2018/7/5 13:47
2018/7/513:47
2018/7/513:47

— x
v @

v ) | Searchfle. @
Type Size
File folder
File folder
PSpice Simulation ... 201 KB
SREC File 27 KB

==

hello_world.srec location
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Step 5:
Copy hello_world.srec to the elftosb folder:
| = | win - O *
Home Share View ~ n
“— v D Flashloader_iMXRT10530_GA > Tools » elftosb > win + 0 Searchwin @
~ MName Date modified Type Size
| I elftoshexe 2018/1/15 18:19 Application 807 KB
[] rello_world srec 2018/7/5 10:58 SREC File 2T KB
L}
&
=
|
| v
2 items ==

Step 6:

Figure 43. Copy hello_world.srec

Copy imx-flexspinor-normal-unsigned.bd and rename it to imx-flexspinor-normal-unsigned-dcd.bd.

3

. .

BD File

Organize v 3 Open ~ Share with v Burn New folder f==. o
4 Git *  Name ) Date modified Type
& QR @ enable_hab.bd 2018/2/11 9:48 BD File
t 22:3 @ imx-dtcm-encrypted.bd 2018/2/11 10:14 BD File
. Flashloader_i.MXRT L8] irru-dtcm-signed.bd 2018/2/1110:14 BD File
0 [i] (1] imx-dtcm-unsigned.bd 2018/2/11 10:14 BD File
& doc . @ imx-flexspinor-normal-signed.bd 2018/2/11 10:14 BD File
R Carple Mmages 2 imx-flexspinor- -upsi 2018/2/11 1015 BD File
t ;I:::joader L’J imx-flexspinor-normal-unsigned-ded.bd 2018/4/18 16:35 BD File
: - = - 2018/2/11 10:15 BD File
8 b i [#) imx-flexspinor-plugin-unsigned.bd 2018/2/111046  BD File
&, il ] imx-itcm-encrypted.bd 2018/2/111016  BDFile “
1. blhost

< |

imx-flexspinor-normal-unsigned-dcd.bd Date modified: 2018/4/18 16:35
Size: 408 bytes

Date created: 2018/4/18 16:34

Figure 44. Find the file copy and rename it
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Open imx-flexspinor-normal-unsigned-dcd.bd and add a DCD path.

1 options {
2 flags = 0x00;
3 startAddress = 0xe0000000;
4 ivtoffset = 0x1000;
5 inditialleadSize = 022000
5] DCDFilePath = "gdgd.bin"™;
7 Noter—fhrrs—ts—regurred~if the default gntrypoint is not the Reset Hanc
8 ¥ Please set the entryPointAddress to Reset Handler address
9 // entryPointAddress = 0x60002411;
10 1}
11
12 sources {
13 elfFile = extern(0);
14 1}
15
16 section (0)
17 {
<
Figure 45. Add DCD path
Step 7:

Open the imx-flexspinor-normal-unsigned-dcd.bd under path

Flashloader_i.MXRT1050_GA\Tools\bd_file\imx10xx. Open it and set the entryPointAddress to

0x60002000 likes following figure.

1 options {
2 flags = 0x00;
3 startAddress = 0xe0000000;
4 ivtoffset = 0x1000;
5 initialloadSize = 0x2000;
3] DCDFilePath = "dgd.bin"™;
7 # Note: This is required if the default entrvreint is not the Reset Hanc
8 i Lleast—tatb—tho—antsnladn tAddress to Reset Handler address
H entryPointAddress = 0x60002000;
10 1}
11
12 sources {
13 elfFile = extern(0);
14 }
15
16 =ection (0)
17 {
<
Figure 46. Set the entryPointAddress to 0x60002000
NOTE
Step 2 can be skipped if this step is set.
Step 8:

Copy dcd.bin to the following path:
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| = | win - X
« v T « Flashloader_RT1050_1.1 » Tools » elftosb » win « O Search win P
“ Name Date modified Type Size
E- - |
| 4 dcd.bin 2018/6/7 14:31 BIN File 1KB
4 | (
(85 elftosb.exe 2018/1/15 18:19 Application 807 KB
[] hello_world.srec 2018/7/5 14:53 SREC File 27 KB
B |
&
L |
|
| v
3 items ==
— R — P —

Figure 47. Copy dcd.bin to the following path

Step 9:

Now we can use command to generate the i.MX Bootable image using elftosb file. Open cmd.exe and

type following command:

elftosb.exe -f imx -V -c ../../bd_file/imx10xx/imx-flexspinor-normal-unsigned-dcd.bd -0

ivt_flexspi_nor_hello_world.bin hello_world.srec
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Figure 48. Generate i.MX Bootable image

After above command, two bootable images are generated:
e ivt_flexspi_nor_hello_world.bin
e ivt_flexspi_nor_hello_world_nopadding.bin
ivt_flexspi_nor_hello_world.bin:
The memory regions from 0 to ivt_offset are filled with padding bytes (all 0x00s).
ivt_flexspi_nor_hello_world_nopadding.bin:
Starts from ivtdata directly without any padding before ivt.
The later one will be used to generate SB file for Hyper FLASH programming in subsequent section.
Step 10:

This step we will create a SB file for Hyper Flash programming. A boot_image.sb file will be generated
that is for MfgTool use later. Open cmd.exe and type following command:

elftosb.exe -f kinetis -V -c ../../bd_file/imx10xx/program_flexspinor_image HyperFlash.bd -o
boot_image.sb ivt_flexspi_nor_hello_world_nopadding.bin
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ogram_flexspinor im:

ng. bin

Boot Section 0‘00000000:
FILL adr 1en=0x00000004
ENA ad ;i cnt=0x00000004

ERAS ad cnt=0x00100000
: ;i 3 1en=0x00000004
cnt= 0100000004
; £1g=0x0000
ashloader i. MXRT1050 GA\Flashloa

Figure 49. Create a SB file for Hyper Flash programming

After performing above command, the boot_image.sb is generated under elftosb folder.

IV = | win - O X
Home Share View o

“— v <« Flashloader_RT1050_1.1 > Tools » elftosb > win ~ O Searchwin 0
~ Name : Date modified Type Size
ﬁ ™y
[J boot_image.sb ] SB File 13K
1 ded.bin BIN File 1KB
[m5 elftosb.exe Application 807 KB
|| hello_world.srec SREC File 27 KB
E;_,l ivt_flexspi_nor_hello_world.bin BIM File 17 KB
L E;..’ ivt_flexspi_nor_hello_world_nopadding.bin BIN File 13 KB
&

Figure 50. boot_image.sb is generated
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Step 11:
Copy the boot_image.sb file to OS Firmware folder:
| = | OS Firmware — O e
« v « Tools > mfgtools-rel > Profiles > MXRT105X > OS Firmware v O Search0S.. P
~ Name Date modified Type Size
4
D boot_image.sb 2018/7/5 14:.05 SB File 13 KB
|
I ivt_bootdata.bin 2017/12/6 18:10 BIN File 1KB
ﬁ wt_flashloader.bin 2018/2/11 8:52 BIN File 88 KB
: [ ucizxmi 2018/2/11 855 XML Document 8 KB
[}
Y
L ]
|
| v
4 items f=| =

Figure 51. Copy the boot_image.sb to OS Firmware folder

Now,

Make sure the “name” under “[List]” to “MXRT105x-DevBoot” in cfg.ini file under
<mfgtool_root_dir> folder.

Q’C:‘.Users\ymﬂl&ﬂ&\besklnp\Files\RTlﬂ5MFIashluadar_i.M!lCRTlOSO_GA\T&uIs\rrngtonls-rd\cfg.ini-Notepadn | =& =
File Edit Search View Enceding Language Settings Teol Macro Run Pluging Window 7 X
HHEB s B sk c i ah =2 BRSIEIBHuREEE >
[ dfgini B3 [l

1 [profiles]

2

3 chip = MXRT105X

4

5

e

7 Hlplatform]

8

S board =

10

11

12 -

13 HI[LIST]

14

15 name = MXRT105X-DevBoot
MSinif length: 100 Fines:15% Ln:l Col:1 Sel:0|0 Windows (CRLF) UTF-8 INS |

Figure 52. Make sure the name to “MXRT105x-DevBoot”
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Switch the EVK-Board to Serial Downloader mode by setting SW7 to “1-OFF, 2-OFF, 3-OFF, 4-ON”.
Connect a UAB Cable to J9 and power on the EVK Board by inserting USB Cable to J28.

Open MfgTool, it will show the detected device like Figure 53:

m MfgTool_MultiPanel (Library: 2.7.0) - pd
Hub 1--Port 1 Status Information

Drive(s): - Successful 0

Failed 0
|H]D—|::crm|:bliant vendor-defined device
Failure Rate: 0 %

Start Exit

Figure 53. MfgTool GUI with device connected

Click Start, Mfgtool. The Mfgtool process initiates. Once completed, MfgTool shows the success status
as shown in Figure 54. Click Stop and Close the Mfgtool.

m MfgTool_MultiPanel (Library: 2.7.0) - pt
Hub 1--Port 1 Status Information
Drive(s): . Successful 1
Failed 0
HID-compliant vendor-defined device _
Failure Rate: 0.00 %
| Start Exit

Figure 54. MfgTool Succes Status
Step 12:

Switch the RT1050-EVK board to Internal boot mode and select Hyper FLASH as boot device by

setting SW7 to “1-OFF, 2-ON, 3-ON, 4-OFF”. Connect the USB Cable to J28 and open a terminal, then
reset the Board. “hello world” will be printed to the terminal.
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— ——

B serial Port iy I ad alhe P —— T
Eile Edit View Tools Help
oS+~ DN 4
Serial Port Setting hello world.
party
Receive Setting
@ Text ") Hex
[ Auto Feed Line
[ pisplay send
[ pisplay Time
Send Setting
@ Text () Hex
| Loop 1000 s ms [Y}Eﬂ ']
COM99 OPENED, 115200, 8, NONE, 1, OFF  Rx: 14 Bytes Tx: 0 Bytes
Figure 55. “hello world” be printed to the terminal
4. Octal SPI Flash support list
Besides the EVK onboard Hyper Flash, the following Flashes are also support:
Table 9. Octal SPI Flash supports list
Vendor Flash
ISSI (Hyper Flash) IS26KS256
SPANSION (Hyper Flash) KS512SBPHI02
Macronix MX25UM513
Micron MT35X
Adesto ATXP032/ ATXP128

5.Conclusion

This application note mainly describes how to use Flashloader step by step. For more information, you

can take i.MX MCU Manufacturing User's Guide for reference.
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