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Octal SPI Flash, HyperFlash) device and eXecute-In-Place (XIP) from this
serial NOR Flash. This is the main feature of ROM bootloader.

The release includes the PC-hosted b1host command-line application. This application is used for downloading application to
Flash device in development phase. This release also includes e1ftosb command-line application and it is used to generate
bootable image for i.MXRT 600 ROM.

The software used for example in this document is based on the i.MXRT 685 SDK 2.7.0. The development environment is IAR
Embedded Workbench 8.40.2. The hardware development environment is X-M IMXRT 685 -EVK (Rev.E).

2 i.MXRT600 boot overview

2.1 Boot features

The internal ROM memory is used to store the boot code. After a reset, the Arm® processor starts its code execution from this
memory. The boot loader code is executed every time when the part is powered-on or is reset.

Since the i.MX RT600 has no internal Flash for code and data storage, images must be stored elsewhere for loading upon reset
or the CPU can execute from an external memory (XIP). Images can be loaded into on-chip SRAM from external Flash or
downloaded via the serial ports (UART, SPI, 12C, USB). The code is then validated, and boot ROM will jump to on-chip SRAM.

Depending on the values of the OTP bits and ISP pins and the image header type definition, the bootloader decides whether to
download codes into the on-chip SRAM or run from external memory. The bootloader checks the OTP bit settings first and then
the ISP pins. If bit [3:0] in OTP word BooT cFG [0] is not programmed (4b’0000), the boot source is determined by the states
of the ISP boot pins (p101_15, PT01 16, and p101_17).

2.2 Boot settings

If PRIMARY BOOT SRC bits in OTP are not set, the i.MX RT600 will read the status of the ISP pins to determine boot source.

Table 1. Boot mode and ISP Downloader modes based on ISP pins

ISP2 pin ISP1 pin ISPO pin
Boot mode Description
PIOl_17 PIOl 16 PIOl_15
— Low Low Low Reserved

Table continues on the next page...
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Table 1. Boot mode and ISP Downloader modes based on ISP pins (continued)

i.MXRT600 boot overview

Boot mode

ISP2 pin

PIOl_17

ISP1 pin

PIOl_16

ISPO pin

PIOl_15

Description

SDIOO0 (SD Card)

Low

Low

High

Boot from an SD card device connected
to SDIO 0 interface. The i. MXRT600 will
look for a valid image in the SD card
device. If there is no valid image found,
the i.MXRT600 will enter the ISP boot
mode based on OTP DEFAULT ISP _MODE
bits (6:4, BoOT CFG [01)).

FlexSPI Boot from Port
B

Low

High

Low

Boot from Quad or Octal SPI Flash devices
connected to the FlexSPI interface 0 Port
B. The i.MXRT600 will look for a valid
image in external Quad/Octal SPI Flash
device.

If there is no valid image found, the
i.MXRT600 will enter ISP boot mode.

FlexSPI Boot from Port
A

Low

High

High

Boot from Quad/Octal SPI Flash devices
connected to the FlexSPI interface 0 Port
A. The i.MXRT600 will look for a valid
image in external Quad/Octal SPI Flash
device.

If there is no valid image found, the
i.MXRT600 will enter ISP boot mode.

SDIO 0 (eMMC)

High

Low

Low

Boot from an SD card device connected
to SDIO 0 interface. The i.MXRT600 will
look for a valid image in the SD card
device. If there is no valid image found,
the i.MXRT600 will enter the ISP boot
mode based on OTP DEFAULT ISP MODE
bits (6:4, BOOT CFG [0]))

USB DFU (master
boot)

High

Low

High

USB DFU class is used to download a
boot image over the USB High-speed port
into on-chip SRAM.

Serial ISP (UART, SPI,
[2C, USB-HID)

High

High

Low

The Serial Interface (UART, SPI, and
I2C,USB-HID) is used to program OTP,
external Flash, SD or eMMC device.

Serial Master
Boot(UART, SPI, I12C,
USB-HID)

High

High

High

Serial Master boot (SPI Slave, I12C Slave,
or UART, USB-HID) is used to download
a boot image over the serial interface (SPI
Slave, 12C slave or UART,USB-HID).

2.3 Boot image offset

The bootloader looks for the boot image from a specified offset on a boot media. See the details in Table 2.
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i.MXRT600 boot overview

Table 2. Image offset on different boot media

Boot media Image offset
FlexSPI Boot (Serial NOR Flash device) 0x1000
SD Boot (SD card) 0x1000
eMMC boot (eMMC memory) 0x1000
Recovery Boot ( SPI NOR Flash device) 0x1000

2.4 Boot image header

Once the boot mode is determined, and the boot image is available on the selected external memory device (SD, eMMC or Serial
NOR Flash), the ROM bootloader starts to copy the first 64 bytes of image header from the external memory device into on-chip
SRAM. The beginning of the image follows the format mentioned in .

Table 3. Image header format

Offset Field Description
0x00 - 0x1F Reserved —
0x20 imageLength The image length
Image Type

0x0000 - Plain Image
0x0001 - Plain Signed Image
0x0002 - Plain CRC Image

0x0003 - Encrypted Signed Image

0x24 imageType 0%0004 - Plain Signed XIP Image
0x0005 - Plain CRC XIP Image
0x8001 - Plain Signed Image with
KeyStore included
0x8003 - Encrypted Signed Image with
KeyStore included
0x28 authBlockOffset/crcChecksum Authenticate Block Offset or CRC32
checksum
0x2C - 0x33 Reserved —
0x34 imageLoadAddress Image Load Address
0x38 - 0x3F Reserved —

The bootloader begins scanning for user images by examining the image type located at offset 0x24 (imageType). If a valid image
type is detected, the validation of an image header starts. Qualification of the image header continues by reading the image load
address at offset 0x34 (imageLoadAddress) in the image header and using it as a pointer to a valid image header structure. If
the imageType and imageLoadAddress are both non-zero, the address pointed by the imageLoadaddress must contain the image
header under examination.

After the completion of the validation of the image header, the qualification continues by examining the image type field. If a
bootable (not XIP) image resides in the external flash, the entire image will be loaded into the on-chip SRAM first, then the
imagelLength field in the image header will be used as the length to perform a CRC check if the CRC check feature is enabled.
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2.5 Serial ISP boot

i.MXRT600 boot overview

i.MXRT600 includes In-System Programming (ISP) functions. The bootloader provides flash programming utility that operates
over a serial connection on the MCUs. It enables quick and easy programming of MCUs through the entire product lifecycle,
including application development, final product manufacturing, and beyond. Host-side command line and GUI tools are available
to communicate with the bootloader. Users can utilize host tools to read and program application code and do manufacturing via

the bootloader.

Here are brief ISP features:

« Supporting UART, SPI, I2C and USB peripheral interfaces.

» Automatic detection of the active peripheral.

* Programming OTP.
* Programming serial NOR Flash.
» Programming SD card.

* Programming eMMC device.

Each kind of boot device has unique config option block. It indicates the flash device properties. The config option block should
be passed to host tool. Table 4 describes the config option block for FlexSPI master boot device.

Table 4. FlexSPI boot config option block

Offset Field Description
[31:28] Tag Must be 0xc
Size in bytes = (Option Size + 1) x 4
[27:24] Option Size

Itis O if only option 0 is required.

[23:20] Device Type

0x00 Option 0

Device Detection Type

0 - Read SFDP for SDR commands
1 - Read SFDP for DDR Read commands
2 - HyperFLASH 1V8

3 - HyperFLASH 3V

4 - Macronix Octal DDR

5 - Macronix Octal SDR

6 - Micron Octal DDR

7 - Micron Octal SDR

8 - Adesto EcoXiP DDR

9 - Adesto EcoXiP SDR

[19:16] Query CMD Pad

Data pads during Query command
(read SFDP or read MID)

0-1

2-4

3-8

[15:12] CMD Pad

Data pads during Flash access command

Table continues on the next page...
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Table 4. FlexSPI boot config option block (continued)

i.MXRT600 boot overview

Offset Field

Description

[11:8] Quad Enable Type

Quad Mode Enable Setting

0 - Not configure

1 - Set bit 6 in Status Register 1

2 - Set bit 1 in Status Register 2

3 - Set bit 7 in Status Register 2

4 - Set bit 1 in Status Register 2 vis 0x31 command

NOTE
This field will be effective only if device is
compliant with JESD216 only (9 longword
SDFP table).

[7:4] Misc

Miscellaneous Mode

0 - Not enabled

1 - Enable 0-4-4 mode for High Random Read performance

3 - Data Order Swapped mode (for MXIC Octal Flash only)

5 - Select the FlexSPI data sample source as internal loop back

6 - Config the FlexSPI NOR flash running at stand SPI mode

Max Flash Operation speed
[3:0] Max Freq 0 - Don't change FlexSPI clock setting
Others — See

[31:28] Flash connection

Flash connection option:
0 - Single Flash connected to port A
1 - Parallel mode

2 - Single Flash connected to Port B

[27:24] Drive Strength The Drive Strength of FlexSPI Pads

0x04 Option 1 |[23:20] DQS pinmux group The DQS pin mux Group Selection

[19:16] Pinmux group The pin mux group selection

[15:8] Status override Override status register value during device mode configuration

Dummy cycles for read command
[7:0] Dummy Cycles 0 - Use detected dummy cycle

Others - dummy cycles provided in flash data sheet
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3 FlexSPIl master boot mode

In the i.MXRT600, the Serial NOR Flash device is supported as the primary boot media.

3.1 Device pin assignment

The ROM bootloader supports read, write, and erase external Serial NOR Flash devices via the FlexSPI module.

See the pin list of the FlexSPI peripheral in Table 5.

Table 5. FlexSPI pin assignments for NOR flash connections

FlexSPI master boot mode

Boot interface Pin(s) Function

P1(18) FLEXSPI_PORT A CLKO
P1(19) FLEXSPI PORT A _SSELO
P1(20) FLEXSPI PORT A DO
P1(21) FLEXSPI _PORT A D1
P1(22) FLEXSPI PORT A D2
P1(23) FLEXSPI PORT A D3

FlexSPIO PORT A
P1(24) FLEXSPI_PORT A D4
P1(25) FLEXSPI_PORT A _D5
P1(26) FLEXSPI _PORT A D6
P1(27) FLEXSPI _PORT A D7
P1(28) FLEXSPI PORT A DQS
P1(29) FLEXSPI_PORT A SSELL
P2(19) FLEXSPI PORT B _SSELO
P2(21) FLEXSPI PORT B SSELL
P1(29) FLEXSPI_PORT B _CLKO
P1(11) FLEXSPI PORT B DO
P1(12) FLEXSPI PORT B DIl

FlexSPI0 PORT B P1(13) FLEXSPI_PORT B D2
P1(14) FLEXSPI_PORT B D3
P2(17) FLEXSPI PORT B D4
P2(18) FLEXSPI_PORT B D5
P2(22) FLEXSPI_PORT B _D6
P2(23) FLEXSPI _PORT B D7

3.2 Device connection

There are four kinds of Flash connection for FlexSPI master boot.

 The first two ways are to connect QSPI Flash to FlexSPI Port A or Port B, as shown in Figure 1.
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FlexSPIl master boot mode
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Figure 1. QSPI flash connection
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» The third way is to connect Octal/Hyper flash to FlexSPI Port A, as shown in Figure 2.
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FlexSPI master boot mode
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* The last way is to connect Octal/Hyper flash to FlexSPI Port B, as shown in Figure 3.

NOTE

There is no DQS pin in FlexSPI Port B, so the flash cannot run at high speed in this way.
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FlexSPIl master boot mode
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Figure 3. Octal/Hyper Flash connected to Port B

3.3 Image link region

FlexSPI boot image can be either XIP image or Non-XIP image.

» An XIP image can only be linked at address 0x08001000, and the first 4 KB of FlexSPI map region is used to store flash

config block.

* An Non-XIP image should be linked into internal 4.5 MB SRAM. As the first 112 KB SRAM has been occupied by ROM
until after boot, and the region 0x1c000 - 0x7FFFF is shared memory between DSP and Cortex-M33, it is better to link
Non-XIP image from 0x80000. For applications which do not use the DSP, Non-XIP image can be linked starting from

0x1C000.
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FlexSPI master boot mode
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0x0800_0000 4KB boot hdr

DSP image
0x0020_0000

0x0008_0000 M33 Non-XIP image |
4.5MB SRAM
0x0001_c000

0x0000_0000 | NMSKEIROMSSIENNN

Figure 4. Image link region

3.4 FlexSPI boot flow

The ROM bootloader enters the FlexSPI master boot mode if this mode is determined by ISP pins or OTP configuration.

Figure 5 illustrates the brief FlexSPI boot flow.
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FlexSPI master boot mode
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Figure 5. FlexSPI boot flow

When the FlexSPI boot process starts, the ROM bootloader will try to configure FlexSPI peripheral to access the Serial NOR
flash device by employing Flash Configuration Block (FCB) at offset 0x400 on the Flash device or the Flash Auto-probe feature
specified in OTP.

Only when the Serial NOR flash device has been well accessed, the ROM bootloader stays loading the boot image from the

check/image authentication with the image.

The bootloader jumps to the boot image if the integrity check/authentication passes, otherwise, it falls through to the recovery
boot mode or ISP mode.

3.5 FlexSPI boot OTP settings
The ROM bootloader supports access to different QSPI/OSPI NOR Flash devices from various vendors via the OSPI interface
using 1-bit, 2-bit (dual), 4-bit (quad) or 8-bit (octal) mode.

If FLExsPI_auTO PROBE_EN in OTP is blown, the ROM bootloader will perform Flash auto-probe sequence using parameters
blown in FLExspI PROBE TYPE field which defines the Flash Auto-probe type, FLExsp1 FLASH TYPE field which defines the Flash
type, and FLExsPI_FREQUENCY Which defines the Flash access speed.

How to Enable Master Boot from Serial NOR Flash, Rev. 0, March 12 2020
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Table 6. FlexSPI boot OTP field

FlexSPI master boot mode

Field name Enum name Description Offset Width Value
FLEX SPI_AUTO PROBE_EN — Quad/Octal-SPI flash 0 1 —
auto probe feature
enable.
— Quad/Octal-SPI flash 1 3 —
probe type.
QSPI_NOR QuadSPI NOR — — b'000
MICRON OCTAL Micron Octal FLASH — — b'001
MACRONIX OCTAL Macronix Octal FLASH — — b'010
FLEX SPI_PROBE_TYFE ADESTO_OCTAL Adesto Octal FLASH — — b'011
— Reserved — — b'100
Reserved b'101
— Reserved — — b'110
— Reserved — — b'111
— Define typical Serial 4 3 —
NOR Flash types
QSPI_ADDR 3B Device supports 3B — — b'000
read by default
— Reserved b'001
FLEX SPI FLASH TYPE HYPER_1V8 HyperFLASH 1V8 — — b'010
HYPER 3V3 HyperFLASH 3V3 — — b'011
OSPI_DDR _MXIC MXIC Octal DDR — — b'100
OSPI_DDR MICRON Micron Octal DDR — — b'101
— Reserved — — b'110
— Reserved — — b'111
— Q/O-SPI flash interface 11 3 —
frequency.
QSPI_60MHZ 60 MHz — — b'000
QSPI_80MHZ 80 MHz — — b'001
QSPI_90MHZ 90 MHz — — b'010
FLEX SPI_FREQUENCY QSPI_100MHZ 100 MHz — — b'011
— Reserved — — b'100
— Reserved — — b'101
— Reserved — — b'110
— Reserved — — b'111
How to Enable Master Boot from Serial NOR Flash, Rev. 0, March 12 2020
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3.6 Flash config block

FlexSPI master boot mode

If FLExSsPI auTO PROBE EN in OTP is not blown, the ROM bootloader will look at offset 0x400 on the Flash device. If data at offset
0x400 equals to 0x42464346, the ROM bootloader will read the whole 512-byte FCB into on-chip SRAM and configure the FlexSPI

controller using this FCB accordingly.

Table 7. FlexSPI boot Image layout

-

.csPadSettingCverride = 0,

.sclkPadSettinglverride = 0,

.dataPadSettinglverride = 0,

.dgsPadSettinglbverride = 0,

-timeoutInMs =0,

.coarseTuning = a,

.fineTuning = a,

.samplePoint =1,

.dataHoldTime =1a,

-busyODffset =10,

busyBitPolarity =0,

-lut = {[0]1 = 0x071307ec, [1] = 0x33140b20, [2] = 0x2704, [41
[5] = Ox332140k20, [10] = [12] = 0x040%, [1e]1 = 0g, [20] =
[211 = [24] = 0x04000472, [25] = 0x04030400, [2&] = o0lo400, [28] =
[23] = [30] = 0x20010400, [32] = 0x072307de, [33] = 0x=0b20, [3€] =
[37] = [40] = 0x04000472, [41] = 0x04000400, [42] = 0x20010400, [44] =

.pageSize = 0x1dd,

.sectorSize = 0xl000,

.ipcmdSerialClkFreg = 1,

.isUniformBlockSize = 0O,

-blockSize = 0x10000,

-isHNonBlockingMode = 0,

1:

Figure 6. Flash config block

= 0x24040405,

[21
0x207de0721,
0204000472,
0x07ed0712,
0:079£07E0T,

Offset Width (Bytes) Field Description
0x0000_ 0400 512 Flash Config Block The OSPI FLASH configuration block. This
block is required if the
FLEXSPI AUTO PROBE EN is not blown on the
OTP.
0x0000_1000 Image size Bootable Image The boot image, starts with valid image
header.
Figure 6 shows an example FCB for Octal Flash.
const flexspi boot config t flexspi config = {
.tag = FLASH CONFIG_BLOCE_TAG,
.wersion = FLASH CONFIG BLOCE_VERSION,
.readSamplingCption = I,
.csHoldTime = 3,
-cs5etupTime = 3,
-.columbddressWidth =0,
.deviceModeCfgEnable = 1,
.devicedodeType =0,
WwaitTimeCfglommands = 1,
.deviceModeSeqg = 0=0€01,
.deviceModelrg =0,
.configCmdEnable =1,
.configModeType = {0, Z, 0},
.configCmdSeqgs = {0x070L, O=0all},
.configlmdargs = {0=xZ, 0O=xzl},
-controllerMiscOption = (lu =< kFlexSpiMiscOffset SafeConfigFregEnable) | (lu << kFlexSpiMiscOffset DdrModeEnable),
.deviceType = 0O=xl,
.sflashPadType = kSerialFlash SPads,
.serialClkFreqg = kFlexSpiSerialClk S&eMH=z,
.£lashlklSize =0,
.flashRZSize =0,
.flashBlSize = BORRD FLASH SIZE,
.flashB2Size =10

= 0:x07£a0705,

How to Enable Master Boot from Serial NOR Flash, Rev. 0, March 12 2020
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MIMXRT685 EVK board settings

4 MIMXRTG685 EVK board settings

There are two memories that can be connected to FlexSPI port in EVK board: Octal Flash and pSRAM. So for FlexSPI boot,
there is nothing to do with board settings.

The octal Flash is MX25UM51345 and it is connected to FlexSPIO Port B.

OCTAL FLASH

VDD_MEM

C129 c130
L ol

[oawr | 220

[
GND
VDD_MEM
VDD_MEM  VDD_MEM VDD_MEM VDD_MEM
veco 'S VDD_MEM
REE RES ¥,
; cii2 | cis | ci7 | o1
47K 47K / =
u1g DAUF | OUF | 220F [ 220F
N vee [ n SRE2 LRI
veeat g — 10K 10K
5 0 a @S veea2 GND DNR
— oD
— oS |22
J R8s ~ TPHS
0 D onu_1 [-B1 R 0 DNP o TR
0 EL DNUIBS X op
o EL NC_A2 27 T Raed T DNP Tor 527 OSPIB TS0
0 EL NC_A3
0
[
0
0
[

MX25UMS1345GXDI00 =
SILK =QSPIFLASH  GND

TSPT/peral

Figure 7. Octal Flash connected to PORT B

5 Program tools

5.1 Using Blhost to enable FlexSPI boot

This chapter shows the steps that use the b1host tool to program an XIP image to Octal Flash and Boot from the Octal Flash.

The blhost is acommand-line host program used to interface with devices running ROM Bootloader. The version of blhost should
be v2.3 or higher.

1. Openthe \sDK 2.7.0 EVK-MIMXRT685\boards\evkmimxrt685\driver examples\gpio\led output example and
select the project configuration as f1ash_debug. The settings are as shown in Figure 8.

How to Enable Master Boot from Serial NOR Flash, Rev. 0, March 12 2020
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Program tools

File Edit View Project CMSIS-DAP Tools

Do R@ = B0 OC

@ gpio_led_output - IAR Embedded Workbench IDE - Arm £.40.2 = O X

Window Help

1 Q2>25=2< B >0 RO =0 > idh;

M utilities
B Output

Workspace w 1 X | gpio_led_outputc x MINMXRTEE55:00_cm33_flash.ick -
flazh_debug - 'F( !
Eila L . . . .
2 4 Copyright (c) 2015, Freescale Semiconductor, Inc.
IE B 1| - Coveton: scto-zots axo
poard 4 4 A11 rights reserved.
B CM3IS s #
[ component & * SPDX-License-Identifier: BSD-3-Clause
M device 7 */
M doc 8
B drivers 9 #include "board.h"
-_flash_config 10 #include "fsl_debug_conscle.h™
= i source 11 #include "fs1_gpioc.h”
gpio_led_output.c L ) )
] Startup 13 h..nclude "pln_lmx.h“.
14 #include "clock config.h™

/!!!!!!&!E!!!!!!&!E!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!!i!!!!!!!!i!!!!!!!!i!!!!
* Definitions
ERERRRRRRERERERRREREREERRRERERERERERRRRRRERERERRRRRRERERRRRRRREREEEERERE

Il
~1 o
]

18  #define APP_BORRD TEST LED FORT BOARD LED BLUE_GPIO_EORT
19  #define APP_BOARD TEST_LED PBIN BORRD LED BLUE GPIO_PIN
20  #define APP_SW_DORT BOARD SW2_GPIO_FORT
21  #define APP_SW_PIN BORRD SW2_GPIO_PIN
22
235 f&!!!IZ&IZZZIZIZ&IZZZZZZZ!IZZZZZIZ!IZZZIZZZ!IZIZZZ&IZZZZZIZ&IZZZZZZZ&IZZZ
gpio_led_output < > oW
Build * 0 X
Messages
< >

Build Debug Log

Ready

Errors 0, Warnings 0 Ln 22, Col 1 System

Figure 8. Selecting the project configuration as flash_debug

2. Make sure that BooT HEADER ENABLE is set to 1 in Preprocessor Option. Only when this MACRO is enabled, the image

binary will contain FCB data.
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Program tools

Options for node "gpio_led_ocutput” >
Eetisiyo Factory Settings
General Options [ Muiti-file: Carnpilation
Static Analysis Dizcard Uruzed Publics
Runtime Chedking

C/C++ Compiler MISRAL:1958 Encodings Extra Options
Assembler Language 1 Language 2 Code Oiptimizations Outpt
Output Converter List Preprocessor Diagniostics MISRALC 2004
Custom Build
Build Actions ] Ignare standard include directories
gnter Additional include directories: (one per line)
= “El'ger $PROJ_DIRS/.. ~
Simulator SPROJ_DIRS/ /. / /..
CADI SPROJ_DIRSS ./ ./ .f 1 0 ACMSIS nclude
CMSIS DAP SPROJ_DIRSS /.7 A7 1 idevices
GOB Server SPROJ_DIRSS /.7 .11 7 Adevices/MIMXRTEE55 drivers W
et Preinclude file:
Jink/1-Trace
TI Stellaris
Mu-Link Defined symbols: {one per line)
PE micro DEBLUS N ] Preprocessor output to file
ST-LIME FSL_SDK_DRIVER QUICK A Preserve comments
: . BOOT HEADER EMABLE=1 Hine directives
Third-Party Driver . Generate Hine directives
11 MSPFET CPU_MIMXRTEE55FVEB_cm: w
TLXDS
Carea
Figure 9. Setting BOOT_HEADER_ENABLE

3. Build the project and generate an image with the .bin format. You can find the gpio_led output.bin, as shown in Figure
10. This binary contains FCB data and correct image header.
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| = | flash_debug - | X
Home Share View v o
- v P < driver_examples * gpio » led_output » iar » flash_debug v Search flash_debug el
2 Mame Date maodified Type Size

# Q
list 272472020 10:58 PM  File folder

ohj 2/24/202011:04 PM  File folder

; D gpio_led_ocutput 2/24/202011:04 PM  BIN File 17 KB
= D gpic_led_output.out 2/24/202010:58 PM  OUT File I0KE
=

& O

T
-1. L

diterns 1 itemn selected 16.6 KB

Figure 10. gpio_led_output.bin location

4. Copy the new gpio_led output.bin to the blhost folder.

| = | win - O >
Home Share View . o
“— v P <« MNXP-MCUBootUtility » tools » blhost2 3 » win w Search win el
2 Mame Date modified Type Size
& 0 wectaors 272472020 11:07 PM  File folder
[ blhost 12/12/2019%31 PM  Application 461 KB
|
=T D gpio_led_output 2/247/202011:04 PM  BIN File 17 KB
B
=
=
B
o
Jiterns 1 item selected 16.6 KB

Figure 11. Copying gpio_led_output.bin

5. Switch the RT685-EVK board to Serial ISP mode by setting SW5 to 1-ON, 2-OFF, 3-OFF, as shown in Figure 12.
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Figure 12. Setting SW5 to 1-ON, 2-OFF, 3-OFF

Connect a USB cable to J7 USB port and issue the b1host commands as shown in Figure 13.

EN Windows PowerShell — [m| X

£i1l-memo

fill-memory

write-memors

Figure 13. blhost command sequences

The argument value 0xc1503051 and 0x20000014 in fill-memory command is FlexSPI boot config option block. For details,
see .

6. Switch the RT685-EVK board to FlexSPI Port B boot mode by setting SW5 to 1-ON, 2-OFF, 3-ON, as shown in Figure 14.
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Figure 14. Setting SW5 to 1-ON, 2-OFF, 3-ON

7. Reset the board. The gpio led demo will run properly.

5.2 Using NXP-MCUBootUtility to enable FlexSPI boot
This chapter shows the steps that use the NXP-MCUBootUtility tool to program an image to Octal Flash and Boot from the Octal
Flash.

The NXP-MCUBootUtility is a GUI tool used to interface with devices running ROM Bootloader. It is a real one-stop tool. The
version of NXP-MCUBootUTtility should be v2.3 or higher.

1. Rebuild \sDK_2.7.0 EVK-MIMXRT685\boards\evkmimxrt685\driver examples\gpio\led output project and
generate an image with . srec format.

2. Switch the RT685-EVK board to the Serial ISP mode, connect a USB cable to J7 USB port, and open the NXP-
MCUBootUltility. Set MCU device to i.MXRT6xx and Boot Device to FLEXSPI NOR. Click Boot Device Configuration to

double check, and then click Connect to ROM.
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Cu 2.3.0 - O X
File Edit View Tools Window Help
Target Setup Secure Boot Type | pjin Unsigned Image Boot ~ | All-In-One Action M
MCL Series: i MXRT
Image Generation Sequence  |mage Loading Sequence eFuse Operation Utility Boot Device Memory
MCU Device: i MXRT 60 “
Boot Device: T T o Application Image File: 2 ian:

‘ Browse Flexible User Keys

Auto-detect image format

Device Configuration Data (DCD) Base Address for Raw Binary Image:

7 FlexSPI NOR Device Configuration - O % Advanced Key Setting
Port Setup
CJUART @ usg.| =€ Typical Device Model: | Macronic MX25UMS13456_2nd >
Vendor ID: OxTFCO Nor Option0 Nor Option1 Y gomthen:
Product ID: 00020 Device Type: Macronix Octal SDR  ~|  Flash Connection: Single Port B v AFS-128

a [ 0ng Cmd Pads: 8 v .

Connect to ROM  Quad Mode Setting: Mot Configured ~

Enable Second Pinmux: No

Misc Made: Data Samp Intr Loopb. ~

s b ]
Max Frequency: I0MHz

Device Status

Ok Cancel

Figure 15. MCUBootUTtility settings

3. If the tool can connect with RT600 BootROM successfully, the device information will be showed in Device Status.
Browse the gpio led output.srec file and click All-In-One Action, as shown in Figure 16.
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B NXP MCU Boot Utility v2.3.0

- O X
File Edit View Tools Window Help /
Target Setup Secure Boot Type  piain Unsigned Image Boat ~ All-In-One Action M
MCU Series: i MXRT
Image Generation Sequence Image Loading Sequence eFuse Operation Utility Boot Device Memory
MCU Device: i MXRT e v
Boot Device: TR o serial (8 dig Application Image File:

rage Region:

I:I |wost2j in\gpwo,ledjoutp@ Browse
ety

Flexible User Keys
Boot Device Canfiguration by 4

Auto-detect image format ~ Il Bxmilable HW Crypto Engines:

Device Configuration Data (DCD) : Base Address for Raw Binary Image:
Advanced Cert Settings | Eg: 0x00003000
Port Setup

(O UART (@) USB-HID

Advanced Key Settings

H2B Encryption figarithen:
Vendor ID:

OxIFCS o ate Farmat: HW Encrpption Slgarithon:
AES-128
Product ID: %0020 - X.509v3

AES-128

Hash &lgarithim:

Iz Protection Regions:
. [/] One Step SHA-256 Enable Certificate for HW (BEEUTRED) Encryption:

Reset device

Device Status
(0x61) BOOT_CFG1 = 0x0 ~
(0x62) BOOT_CFGZ = 0xD Log
(0x63) BOOT_CFG3 = 0x0
,,,,,,,, FlexSPI NOR memory-------- configure-memory 9 1087728 @ Clear
Page Size = 256 Bytes Executing D:\git_repo_jay'\MXP-MCUBootUtility\tools\blhost2_Fwin\blhost -t 5242000 -u 0x1FCS, 00020 -j -- read-

. memory 134218752 1024 Di\git_repo_jay\NXP-MCUBootUtility\tools\blhost2_3\win'wectors\xspiNorCfg.dat 9
Sector Size = 4KB v Save
Block Size = 64 KB

Figure 16. MCUBootUtility running

4. Switch the RT685-EVK board to FlexSPI Port B boot mode by setting SW5 to 1-ON, 2-OFF, 3-ON to reset the board.
5. Reset the board. The gpio led demo will run properly.
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