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1   About this document

1.1  Purpose and scope
RW61X is a highly integrated low-power wireless MCU designed for a broad array of applications.

• RW610 includes Wi-Fi 6 and Bluetooth Low Energy (Bluetooth LE) radios
• RW612 includes Wi-Fi 6, Bluetooth Low Energy (Bluetooth LE), and 802.15.4 radios

The RW61X MCU subsystem includes a 260 MHz Arm Cortex-M33 core with TrustZone-M, 1.2 MB on-chip
SRAM. The RW61X also includes a Quad SPI interface with high bandwidth, and an on-the-fly decryption
engine for securely accessing off-chip XIP flash.

The EVK for RW61X uses a Macronix QuadSPI flash device connected to a FlexSPI flash interface. This
document describes the steps to boot from the FlexSPI flash interface with a different QuadSPI device.
Winbond W25Q512NW is used as an example of a QuadSPI device.

RW61X is powered by the NXP MCUXpresso SDK. RW61X features integrated Wi-Fi 6, Bluetooth Low Energy,
and 802.15.4 radios. This document does not include information about the three radios, RW61X product
information, hardware interconnection, board settings, bring-up, IDE setup, SDK download, as this information
is covered in ref.[3].
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2   Replace the flash device

The footprint of RW61X EVK board supports the following QuadSPI devices:

• MX25U51245GZ
• W25Q512NW and others

In this example, MX25U51245GZ on FlexSPI flash interface is removed and W25Q512NW is mounted on the
same flash pads. As the two flash devices are pin-to-pin compatible with the same working voltage, no other
hardware modification is required.

Figure 1. Schematic of FlexSPI flash device
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3   Flashloader modification

To load the SDK examples to the flash device, the debuggers use the flashloader. The flashloader can
be configured for the external memory in use. This section shows how to modify the flashloader for the
MCUXpresso toolkit and IAR IDE.

3.1  Flash device characteristics
The following characteristics of the flash device are considered when using the flashloader:

• Flash density
• Maximum SPI clock
• SPI bus mode
• Page/sector/block size
• SFDP support

Figure 2 shows the example of the feature list in ref.[1].

Figure 2. Flash feature list in W25Q512NW data sheet
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3.2  Flashloader modifications for J-Link debug probe
Segger J-Link application supports RW61x from release v7.92c. No additional flashloader modification is
needed for J-Link when working with NOR flashes, including MX25U51245GZ, which complies with JEDEC
standard JESD216. JESD216 defines the Serial Flash Discoverable Parameter (SFDP) registers.

NXP provides a proprietary flashloader library for J-Link when working with NOR flash devices not fully
compliant with the JESD216 standard.

The following steps show how to use the NXP flashloader library for J-Link.

• Download NXP propriety J-Link flashloader source code from this link.
• Open RW610 J-Link flashloader project RW610_FLEXSPI in Keil IDE.

Figure 3. J-Link flashloader project in Keil

• Customize LUT for flash W25Q512NW in FlashPrg.c/customLUT[] per flash device instruction set.

/* Fast read quad mode - SDR */
[4 * NOR_CMD_LUT_SEQ_IDX_READ_FAST_QUAD] =
FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0xEC, kFLEXSPI_Command_RADDR_SDR,
 kFLEXSPI_4PAD, 0x20),
[4 * NOR_CMD_LUT_SEQ_IDX_READ_FAST_QUAD + 1] = 
FLEXSPI_LUT_SEQ(kFLEXSPI_Command_MODE8_SDR, kFLEXSPI_4PAD, 0xF0,
 kFLEXSPI_Command_DUMMY_SDR, kFLEXSPI_4PAD, 0x04),
[4 * NOR_CMD_LUT_SEQ_IDX_READ_FAST_QUAD + 2] = 
FLEXSPI_LUT_SEQ(kFLEXSPI_Command_READ_SDR, kFLEXSPI_4PAD, 0x04, kFLEXSPI_Command_STOP,
 kFLEXSPI_1PAD, 0x00),
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/* Erase Sector  */
[4 * NOR_CMD_LUT_SEQ_IDX_ERASESECTOR] =
FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x21, kFLEXSPI_Command_RADDR_SDR,
 kFLEXSPI_1PAD, 0x20),

/* Page Program - quad mode */
[4 * NOR_CMD_LUT_SEQ_IDX_PAGEPROGRAM_QUAD] =
FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x34, kFLEXSPI_Command_RADDR_SDR,
 kFLEXSPI_1PAD, 0x20),
[4 * NOR_CMD_LUT_SEQ_IDX_PAGEPROGRAM_QUAD + 1] =
FLEXSPI_LUT_SEQ(kFLEXSPI_Command_WRITE_SDR, kFLEXSPI_4PAD, 0x04, kFLEXSPI_Command_STOP,
 kFLEXSPI_1PAD, 0x00),

/* Write Status */
[4 * NOR_CMD_LUT_SEQ_IDX_WRITESTATUSREG] =
FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x01, kFLEXSPI_Command_WRITE_SDR,
 kFLEXSPI_1PAD, 0x02),

/* Erase whole chip */
[4 * NOR_CMD_LUT_SEQ_IDX_ERASECHIP] =
FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x60, kFLEXSPI_Command_STOP,
 kFLEXSPI_1PAD, 0x00),

Note:  For Look Up Table (LUT) and LUT commands usage, refer to ref.[5].

• Enable Quad SPI mode for flash W25Q512NW (Bit-1 of status register-2).

static uint32_t EnableQuadMode(void)
{
uint32_t status;
uint64_t writeValue = 0x0200;
……
}
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• Compile J-Link flashloader.

Figure 4. Compiling J-Link flashloader in Keil

• To replace the default flashloader, copy RW610_FLEXSPI.FLM to the J-Link directory.

C:\Program Files\SEGGER\JLink\Devices\NXP\RW610\RW610_FLEXSPI.FLM

• To program the application image to the new flash device (W25Q512NW), follow the instructions in the section
Flash Wi-Fi firmware of ref.[4].

3.3  Flashloader modifications for MCUXpresso toolkit
MCUXpresso IDE GUI Flash Tool supports LinkServer (CMSIS-DAP) and SEGGER J-Link debug probes.
RW61X EVK includes the hardware debug interface LPC-Link2. The firmware for LPC-Link2 can switch
between CMSIS-DAP and SEGGER J-Link. J-Link is the default debugger protocol for RW61X EVK out of
factory. Refer to the section on updating LPC-Link2 firmware in ref.[2].

The main differences between the two debug probes are:

• SEGGER J-Link debug probe: No additional steps are required to use J-Link probe within MCUXpresso IDE.
To download the application image, use the flashloader previously installed (Section 3.2).

• LinkServer (CMSIS-DAP) debug probe: The flashloader for RW61X is not part of the MCUXpresso IDE
release. To get the flashloader source code, reach out to your local NXP sales representative.
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3.3.1  Flashloader for LinkServer debug probe

This section provides the steps to customize the flashloader for LinkServer (CMSIS-DAP) debug probe.

• Open MCUXpresso IDE and select Import project(s) from file system option in the Quickstart panel.

Figure 5. Quickstart panel in MCUXpresso IDE

• Browse to RW61X flashloader .zip file and click Next.

Figure 6. Select the flashloader .zip file

• Select LPCXFlashDriverLib and RW61X_Flash. Click Finish.
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Figure 7. Import flashloader projects

• To build the project LPCXFlashDriverLib, select Release_SectorHashing.

Figure 8. Select build configuration for LPCXFlashDriverLib

• Select RW61X_FlexSPI_A_SFDP_QSPI to build the project RW61X_Flash. The builds directory is created
and it includes the flashloader .cfx file.
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Figure 9. Built flashloader CFX file

• To test the flashloader, import the gpio_led_output example into the workspace with the flashloader drivers.
For how to import an SDK example, refer to ref.[4]. Open the Advanced Settings window of the SDK Import
wizard and select the driver from the workspace option (Figure 10).
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Figure 10. Advanced settings of application

• Select the .cfx file available in the builds directory.
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Figure 11. Choose the flashloader CFX file for the application

• Click Finish to close the SDK Import wizard.
• Open the flash_config.c source file located in flash_config directory of gpio_led_output project.
• Modify the content of the flexspi_config structure. See Section 4.
• Rebuild and run the project.

Note:  MCUXpresso IDE LinkServer default flashloader reads SFDP register to create the LUT table for each
flash device, which supports JEDEC standard. The flashloader can support multiple FlexSPI NOR flash devices.
When using a W25Q512NW flash device, the default flashloader does not need to be modified.
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3.4  Flashloader modifications for IAR
The latest software release for IAR IDE software does not support RW61X yet. NXP provides a makeshift
flashloader binary for IAR to work with MX25U51245GZ.

The following steps show how to use the NXP flashloader library for IAR.

• To get NXP proprietary IAR flashloader source code, contact your NXP CAS representative.
• Open RW61X flashloader project FlashRDRW610_FLEXSPI in IAR IDE.

Figure 12. IAR flashloader project

• Customize the look-up table (LUT) for W25Q512NW flash device in FlashRDRW610_FLEXSPI.c/
customLUT[].

/* Fast read quad mode - SDR */
[4 * NOR_CMD_LUT_SEQ_IDX_READ_FAST_QUAD] =
FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0xEC, kFLEXSPI_Command_RADDR_SDR,
 kFLEXSPI_4PAD, 0x20),
[4 * NOR_CMD_LUT_SEQ_IDX_READ_FAST_QUAD + 1] = 
FLEXSPI_LUT_SEQ(kFLEXSPI_Command_MODE8_SDR, kFLEXSPI_4PAD, 0xF0,
 kFLEXSPI_Command_DUMMY_SDR, kFLEXSPI_4PAD, 0x04),
[4 * NOR_CMD_LUT_SEQ_IDX_READ_FAST_QUAD + 2] = 
FLEXSPI_LUT_SEQ(kFLEXSPI_Command_READ_SDR, kFLEXSPI_4PAD, 0x04, kFLEXSPI_Command_STOP,
 kFLEXSPI_1PAD, 0x00),
/* Erase Sector  */
[4 * NOR_CMD_LUT_SEQ_IDX_ERASESECTOR] =
FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x21, kFLEXSPI_Command_RADDR_SDR,
 kFLEXSPI_1PAD, 0x20),
/* Page Program - quad mode */
[4 * NOR_CMD_LUT_SEQ_IDX_PAGEPROGRAM_QUAD] =
FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x34, kFLEXSPI_Command_RADDR_SDR,
 kFLEXSPI_1PAD, 0x20),
[4 * NOR_CMD_LUT_SEQ_IDX_PAGEPROGRAM_QUAD + 1] =
FLEXSPI_LUT_SEQ(kFLEXSPI_Command_WRITE_SDR, kFLEXSPI_4PAD, 0x04, kFLEXSPI_Command_STOP,
 kFLEXSPI_1PAD, 0x00), 
/* Write Status */
[4 * NOR_CMD_LUT_SEQ_IDX_WRITESTATUSREG] =
FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x01, kFLEXSPI_Command_WRITE_SDR,
 kFLEXSPI_1PAD, 0x02),
/* Erase whole chip */
[4 * NOR_CMD_LUT_SEQ_IDX_ERASECHIP] =
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FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x60, kFLEXSPI_Command_STOP,
 kFLEXSPI_1PAD, 0x00),

Note:  For information about Look Up Table (LUT), refer to the section FlexSPI flash interface in ref.[5].

• Enable Quad SPI mode for W25Q512NW flash device (bit 1 of status register 2).

static uint32_t EnableQuadMode(void)
{
uint32_t status;
uint64_t writeValue = 0x0200;
……
}

• Build the project. The FlashRDRW610_FLEXSPI.out file is created in the Output directory of the project.

Figure 13. Built IAR flashloader binary

• Locate the IAR path:

C:\Program Files\IAR Systems\Embedded Workbench 9.0\arm\config\flashloader\NXP

The .flash, .board, and .mac files are located in NXP directory.

• Make a copy of FlashRDRW610_FLEXSPI.board and FlashRDRW610_FLEXSPI.flash files.
• Add the two files to your application project directory (gpio_led_output in this example).

In this example, the copies are renamed as FlashRDRW610_FLEXSPI_WB.flash and
FlashRDRW610_FLEXSPI_WB.board.

• Open the .flash file and replace the path to the location of your local .out file.

Figure 14. Pointing .flash file to custom .out file
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• Modify the page or the block value if your memory device has different values. The values are recognized in
the flashInit file.

• Open the .board file and replace the path to points to the modified .flash file.

Figure 15. Pointing .board file to custom .flash file

• Save the changes and open the gpio_led_output example in IAR IDE.
• Select the project and open the project options. Locate the Debugger > Download tab and select override

default .board file.

Figure 16. Override the default board file

• Find gpio_led_output project path, select the newly modified .board file, and click OK.
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Figure 17. Select custom .board file

• Open flash_config.c source file in the flash_config directory of gpio_led_output project. Change
flexspi_config structure content to refer to the new flash device. See Section 4.

• Rebuild and run the project.
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4   MCUXpresso SDK modification

RW61X MCUXpresso SDK includes the Flash Configuration Block (FCB) as application image by default. To
switch to a new flash device, FCB must be adapted accordingly.

4.1  Flash configuration block
Flash Configuration Block (FCB) is a 512-byte block of memory. FCB stores the flash settings for the boot ROM,
to configure the FlexSPI controller.

The FCB is at offset 0x400 on the flash device. After power up, the boot ROM looks at offset 0x400, reads the
FCB into the on-chip SRAM, and configures the FlexSPI controller.

The SDK examples use the /flash_config/flash_config.c file to configure the FCB. The user can select
not to include the FCB on the project by disabling BOOT_HEADER_ENABLE preprocessor macro in the project
properties. See Figure 18.

Figure 18.  Flash configuration file in SDK example
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The default flash_config structure available in the RW610/RW612 MCUXpresso SDK is used for QSPI flash
(MX25U51245GZ). Replace the flash_config configuration in the following for flash device W25Q512NW.

const flexspi_nor_config_t flexspi_config = {
     .memConfig =
        {
          .tag                 = FLASH_CONFIG_BLOCK_TAG,
          .version             = FLASH_CONFIG_BLOCK_VERSION,
          .readSampleClkSrc    = 1,
          .csHoldTime          = 3,
          .csSetupTime         = 3,
          .deviceModeCfgEnable = 1,
          .deviceModeSeq       = {.seqNum = 1, .seqId = 2},
          .deviceModeArg       = 0x0200,
          .configCmdEnable     = 0,
          .deviceType          = 0x1,
          .sflashPadType       = kSerialFlash_4Pads,
          .serialClkFreq       = 7,
          .sflashA1Size        = 0x4000000U,
          .sflashA2Size        = 0,
          .sflashB1Size        = 0,
          .sflashB2Size        = 0,
          .lookupTable =
            {
                /* Read */
                [0] = FLEXSPI_LUT_SEQ(CMD_SDR, FLEXSPI_1PAD, 0xEC, RADDR_SDR, FLEXSPI_4PAD, 0x20),
                [1] = FLEXSPI_LUT_SEQ(MODE8_SDR, FLEXSPI_4PAD, 0xF0, DUMMY_SDR, FLEXSPI_4PAD, 0x04),
                [2] = FLEXSPI_LUT_SEQ(READ_SDR, FLEXSPI_4PAD, 0x04, STOP_EXE, FLEXSPI_1PAD, 0x00),
        
               /* Read Status */
               [4 * 1 + 0] = FLEXSPI_LUT_SEQ(CMD_SDR, FLEXSPI_1PAD, 0x05, READ_SDR, FLEXSPI_1PAD, 0x04),
        
               /* Write Status */
               [4 * 2 + 0] = FLEXSPI_LUT_SEQ(CMD_SDR, FLEXSPI_1PAD, 0x01, WRITE_SDR, FLEXSPI_1PAD, 0x02),
        
               /* Write Enable */
               [4 * 3 + 0] = FLEXSPI_LUT_SEQ(CMD_SDR, FLEXSPI_1PAD, 0x06, STOP_EXE, FLEXSPI_1PAD, 0x00),
        
               /* Sector erase */
               [4 * 5 + 0] = FLEXSPI_LUT_SEQ(CMD_SDR, FLEXSPI_1PAD, 0x21, RADDR_SDR, FLEXSPI_1PAD, 0x20),
        
               /* Block erase */
              [4 * 8 + 0] = FLEXSPI_LUT_SEQ(CMD_SDR, FLEXSPI_1PAD, 0xDC, RADDR_SDR, FLEXSPI_1PAD, 0x20),
        
               /* Page program */
               [4 * 9 + 0] = FLEXSPI_LUT_SEQ(CMD_SDR, FLEXSPI_1PAD, 0x34, RADDR_SDR, FLEXSPI_1PAD, 0x20),
               [4 * 9 + 1] = FLEXSPI_LUT_SEQ(WRITE_SDR, FLEXSPI_4PAD, 0x04, STOP_EXE, FLEXSPI_1PAD, 0x00),
        
              /* chip erase */
              [4 * 11 + 0] = FLEXSPI_LUT_SEQ(CMD_SDR, FLEXSPI_1PAD, 0x60, STOP_EXE, FLEXSPI_1PAD, 0x00),
           },
      },
    .pageSize           = 0x100,
    .sectorSize         = 0x1000,
    .ipcmdSerialClkFreq = 0,
    .blockSize          = 0x8000,
    .fcb_fill[0]        = 0xFFFFFFFF,
};
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4.2  Use boot ROM and blhost to get FCB
The boot ROM supports read, write, and erase operations on external Serial NOR flash devices via the FlexSPI
interface. Boot ROM can also generate FlexSPI FCB using the information stored in the flash device SFDP
register.

• Configure the board to boot from ISP (Switch U38 - 1110).
• Download and install spsdk applications from link. Blhost is one of spsdk tools.
• Open a command line in Windows or a terminal in Linux.
• Verify the communication between the boot ROM and blhost over UART.

blhost -p COMx get-property 11

• Store the memory configuration parameters in the RAM.

blhost -p COMx fill-memory 0x20001000 0x4 0xC0000008

• Apply the configuration parameter stored in the RAM to the FlexSPI interface (0x9).

blhost -p COMx configure-memory 0x9 0x20001000

• Verify that you can communicate with the flash. Read the FCB region at 0x400 offset.

blhost -p COMx read-memory 0x08000400 0x200

• Erase the external flash starting from address 0x08000000, size 0x10000.

blhost -p COMx flash-erase-region 0x08000000 0x10000

• Store the FCB generating and program parameter into RAM.

blhost -p COMx fill-memory 0x20001000 0x4 0xf000000f

• To flash at offset 0x400 (0x08000400), generate and program FCB.

blhost -p COMx configure-memory 0x9 0x20001000

• Verify that FCB is generated and stored at 0x08000400.

blhost -p COMx read-memory 0x08000400 0x200

• Switch the ISP mode to boot from FlexSPI flash (Switch U38 - 1111).

The FCB is configured.

• Copy the recently obtained configuration to the const flexspi_nor_config_t flash_config structure in /
flash_config/flash_config.c to include FCB as part of the application image.
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4.3  FCB modifications
This section shows how to adapt the FCB structure to a specific flash device.

Note:  To set the right configuration in FCB, read the flash data sheet. For details on FCB structure, refer to
FlexSPI Flash Configuration Block (FCB) in ref.[5].

Enable Quad mode

• To write deviceModeArg into flash status registers, designate the second sequence in LUT.

.deviceModeSeq       = {.seqNum = 1, .seqId = 2},

.deviceModeArg       = 0x0200,

Flash density size

0x1000000U denotes 128 Mbit.

.sflashA1Size        = 0x1000000U,

FlexSPI clock frequency

7 denotes 133 MHz clock.

.serialClkFreq       = 7,

Look-up table (LUT)

• Sequence Index 0: Fast Read Quad I/O instruction.
– For Winbond flash, read dummy cycles are always 6.
– For flash devices from other vendors, set the adequate dummy cycles for high performance.

• Sequence Index 1: Read the status register instruction.
• Sequence Index 2: Write a status register instruction.
• Sequence Index 3: Write enable instruction.
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4.4  FCB reference
This section provides an example of FCB for two flash devices.

• Winbond W25Q128JW and Fidelix M25M4AA

const flexspi_nor_config_t flexspi_config = {
   .memConfig =
       {
           .tag                 = FLASH_CONFIG_BLOCK_TAG,
           .version             = FLASH_CONFIG_BLOCK_VERSION,
           .readSampleClkSrc    = 1,
           .csHoldTime = 3,
           .csSetupTime         = 3,
           .deviceModeCfgEnable = 1,
           .deviceModeSeq       = {.seqNum = 1, .seqId = 2},
           .deviceModeArg       = 0x0200,
           .configCmdEnable     = 0,
           .deviceType          = 0x1,
           .sflashPadType = kSerialFlash_4Pads,
           .serialClkFreq       = 7,
           .sflashA1Size        = 0x1000000U,
           .sflashA2Size        = 0,
           .sflashB1Size        = 0,
           .sflashB2Size        = 0,
           .lookupTable =
                {
                    /* Fast Read */
                    [0] = FLEXSPI_LUT_SEQ(CMD_SDR, FLEXSPI_1PAD, 0xEB, RADDR_SDR, FLEXSPI_4PAD,
 0x18),
                    [1] = FLEXSPI_LUT_SEQ(MODE8_SDR, FLEXSPI_4PAD, 0xF0, DUMMY_SDR, FLEXSPI_4PAD,
 0x04), 
                    [2] = FLEXSPI_LUT_SEQ(READ_SDR, FLEXSPI_4PAD, 0x04, STOP_EXE, FLEXSPI_1PAD,
                    0x00),
                    /* Read Status */
                    [4 * 1 + 0] = FLEXSPI_LUT_SEQ(CMD_SDR, FLEXSPI_1PAD, 0x05, READ_SDR,
 FLEXSPI_1PAD, 0x04),
                    /* Write Status */
                    [4 * 2 + 0] = FLEXSPI_LUT_SEQ(CMD_SDR, FLEXSPI_1PAD, 0x01, WRITE_SDR,
 FLEXSPI_1PAD, 0x02),
                    /* Write Enable */
                    [4 * 3 + 0] = FLEXSPI_LUT_SEQ(CMD_SDR, FLEXSPI_1PAD, 0x06, STOP_EXE,
 FLEXSPI_1PAD, 0x00),
                    /* Sector erase */
                    [4 * 5 + 0] = FLEXSPI_LUT_SEQ(CMD_SDR, FLEXSPI_1PAD, 0x20, RADDR_SDR,
 FLEXSPI_1PAD, 0x18),
                    /* Block erase */
                    [4 * 8 + 0] = FLEXSPI_LUT_SEQ(CMD_SDR, FLEXSPI_1PAD, 0x52, RADDR_SDR,
 FLEXSPI_1PAD, 0x18),
                    /* Page program */
                    [4 * 9 + 0] = FLEXSPI_LUT_SEQ(CMD_SDR, FLEXSPI_1PAD, 0x02, RADDR_SDR,
 FLEXSPI_1PAD, 0x18),
                    [4 * 9 + 1] = FLEXSPI_LUT_SEQ(WRITE_SDR, FLEXSPI_1PAD, 0x00, STOP_EXE,
 FLEXSPI_1PAD, 0x00),
                    /* chip erase */
                    [4 * 11 + 0] = FLEXSPI_LUT_SEQ(CMD_SDR, FLEXSPI_1PAD, 0x60, STOP_EXE,
 FLEXSPI_1PAD, 0x00),
                },
        },
    .pageSize           = 0x100,
    .sectorSize         = 0x1000,
    .ipcmdSerialClkFreq = 0,
    .blockSize          = 0x8000,
    .fcb_fill[0]        = 0xFFFFFFFF,
};
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4.5  Mflash driver
Applications like LittleFS and Matter require to write the configuration and data to the flash device during
runtime. In MCUXpresso SDK, Mflash is the low-level driver used to read and write NOR flash. Mflash driver
LUT table and Quad Mode value must be updated for the flash device.

Mflash driver path: [SDK]/components/flash/mflash/rdrw612bga/mflash_drv.c

Winbond W25Q512NW

• Quad SPI Mode value

#define FLASH_QUAD_ENABLE        0x0200

• LUT

const uint32_t customLUT[CUSTOM_LUT_LENGTH] = {    
    /* Fast read quad mode - SDR */
    [4 * NOR_CMD_LUT_SEQ_IDX_READ_FAST_QUAD] =
    FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0xEC, kFLEXSPI_Command_RADDR_SDR,
 kFLEXSPI_4PAD, 0x20),
    [4 * NOR_CMD_LUT_SEQ_IDX_READ_FAST_QUAD + 1] = FLEXSPI_LUT_SEQ(
    kFLEXSPI_Command_MODE8_SDR, kFLEXSPI_4PAD, 0xF0, kFLEXSPI_Command_DUMMY_SDR, kFLEXSPI_4PAD,
 0x04),    
    [4 * NOR_CMD_LUT_SEQ_IDX_READ_FAST_QUAD + 2] = FLEXSPI_LUT_SEQ(
    kFLEXSPI_Command_READ_SDR, kFLEXSPI_4PAD, 0x04, kFLEXSPI_Command_STOP, kFLEXSPI_1PAD, 0x00),
    
    /* Write Enable */
    [4 * NOR_CMD_LUT_SEQ_IDX_WRITEENABLE] =
    FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x06, kFLEXSPI_Command_STOP, kFLEXSPI_1PAD,
 0),
    
    /* Erase Sector */
    [4 * NOR_CMD_LUT_SEQ_IDX_ERASESECTOR] =
    FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x21, kFLEXSPI_Command_RADDR_SDR,
 kFLEXSPI_1PAD, 0x20),
    
    /* Page Program - quad mode */
    [4 * NOR_CMD_LUT_SEQ_IDX_PAGEPROGRAM_QUAD] =
    FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x34, kFLEXSPI_Command_RADDR_SDR,
 kFLEXSPI_1PAD, 0x20),
    [4 * NOR_CMD_LUT_SEQ_IDX_PAGEPROGRAM_QUAD + 1] =
    FLEXSPI_LUT_SEQ(kFLEXSPI_Command_WRITE_SDR, kFLEXSPI_4PAD, 0x04, kFLEXSPI_Command_STOP,
 kFLEXSPI_1PAD, 0),
    
    /* Read ID */
    [4 * NOR_CMD_LUT_SEQ_IDX_READID] =
    FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x9F, kFLEXSPI_Command_READ_SDR,
 kFLEXSPI_1PAD, 0x04),
    
    /* Write Status */
    [4 * NOR_CMD_LUT_SEQ_IDX_WRITESTATUSREG] =
    FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x01, kFLEXSPI_Command_WRITE_SDR,
 kFLEXSPI_1PAD, 0x02),
    
    /*  Dummy write, do nothing when AHB write command is triggered. */
    [4 * NOR_CMD_LUT_SEQ_IDX_WRITE] =
    FLEXSPI_LUT_SEQ(kFLEXSPI_Command_STOP, kFLEXSPI_1PAD, 0x0, kFLEXSPI_Command_STOP, kFLEXSPI_1PAD,
 0x0),
    
    /* Read status register */
    [4 * NOR_CMD_LUT_SEQ_IDX_READSTATUSREG] =
    FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x05, kFLEXSPI_Command_READ_SDR,
 kFLEXSPI_1PAD, 0x04),
    
    /* Erase whole chip */
    [4 * NOR_CMD_LUT_SEQ_IDX_ERASECHIP] =
    FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x60, kFLEXSPI_Command_STOP, kFLEXSPI_1PAD,
 0),
}     
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Winbond W25Q128JW and Fidelix M25M4AA

• Quad SPI Mode value

#define FLASH_QUAD_ENABLE        0x0200

• LUT

const uint32_t customLUT[CUSTOM_LUT_LENGTH] = {             
    /* Fast read quad mode - SDR */
    [4 * NOR_CMD_LUT_SEQ_IDX_READ_FAST_QUAD] =  
        FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0xEB, kFLEXSPI_Command_RADDR_SDR,
 kFLEXSPI_4PAD, 0x18), 
    [4 * NOR_CMD_LUT_SEQ_IDX_READ_FAST_QUAD + 1] = FLEXSPI_LUT_SEQ(
        kFLEXSPI_Command_MODE8_SDR, kFLEXSPI_4PAD, 0xF0, kFLEXSPI_Command_DUMMY_SDR, kFLEXSPI_4PAD,
 0x04),    
    [4 * NOR_CMD_LUT_SEQ_IDX_READ_FAST_QUAD + 2] = FLEXSPI_LUT_SEQ(
        kFLEXSPI_Command_READ_SDR, kFLEXSPI_4PAD, 0x04, kFLEXSPI_Command_STOP, kFLEXSPI_1PAD, 0x00),

    /* Write Enable */
    [4 * NOR_CMD_LUT_SEQ_IDX_WRITEENABLE] =
        FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x06, kFLEXSPI_Command_STOP,
 kFLEXSPI_1PAD, 0),

    /* Erase Sector */
    [4 * NOR_CMD_LUT_SEQ_IDX_ERASESECTOR] =
        FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x20, kFLEXSPI_Command_RADDR_SDR,
 kFLEXSPI_1PAD, 0x18),

    /* Page Program - quad mode */
    [4 * NOR_CMD_LUT_SEQ_IDX_PAGEPROGRAM_QUAD] =
        FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x32, kFLEXSPI_Command_RADDR_SDR,
 kFLEXSPI_1PAD, 0x18),
    [4 * NOR_CMD_LUT_SEQ_IDX_PAGEPROGRAM_QUAD + 1] =
        FLEXSPI_LUT_SEQ(kFLEXSPI_Command_WRITE_SDR, kFLEXSPI_4PAD, 0x04, kFLEXSPI_Command_STOP,
 kFLEXSPI_1PAD, 0),

    /* Read ID */
    [4 * NOR_CMD_LUT_SEQ_IDX_READID] =
        FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x9F, kFLEXSPI_Command_READ_SDR,
 kFLEXSPI_1PAD, 0x04),

    /* Write Status */
    [4 * NOR_CMD_LUT_SEQ_IDX_WRITESTATUSREG] =
        FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x01, kFLEXSPI_Command_WRITE_SDR,
 kFLEXSPI_1PAD, 0x04),

    /*  Dummy write, do nothing when AHB write command is triggered. */
    [4 * NOR_CMD_LUT_SEQ_IDX_WRITE] =
        FLEXSPI_LUT_SEQ(kFLEXSPI_Command_STOP, kFLEXSPI_1PAD, 0x0, kFLEXSPI_Command_STOP,
 kFLEXSPI_1PAD, 0x0),

    /* Read status register */
    [4 * NOR_CMD_LUT_SEQ_IDX_READSTATUSREG] =
        FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x05, kFLEXSPI_Command_READ_SDR,
 kFLEXSPI_1PAD, 0x04),

    /* Erase whole chip */
    [4 * NOR_CMD_LUT_SEQ_IDX_ERASECHIP] =
        FLEXSPI_LUT_SEQ(kFLEXSPI_Command_SDR, kFLEXSPI_1PAD, 0x60, kFLEXSPI_Command_STOP,
 kFLEXSPI_1PAD, 0),
}
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4.6  Notes
The value of deviceModeArg variable in FCB depends on the flash device. For example, the value 0xC740 for
deviceModeArg in FCB is the default setting for Macronix MX25U51245GZ. The setting enables flash Quad
Enable (QE) bit, and configures the output driver strength and dummy cycles. But the same value of 0xC740
for deviceModeArg in FCB opens Top/Bottom Protect Bit and Complement Protect Bit, and locks the status
register until the next power-down, power up cycle for flash devices from Winbond. Writing the default FCB
value for Macronix to a Winbond flash device, results in the image programing failure into the flash with J-Link
and other IDEs in FlexSPI flash boot mode.

If image programming fails due to the wrong FCB setting for the flash device, the recovery method is:

• Configure the board to boot from ISP (switch U38 – 1110).
• Use J-Link or other IDEs to program the image with the correct FCB to flash.
• Configure the board to boot from FlexSPI flash (switch U38 – 1111).
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5   Contact us

Refer to the following links for more product details, queries, and support.

• Homepage: nxp.com
• Web support: nxp.com/support
• NXP community: https://community.nxp.com/
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7   Note about the source code in the document

The example code shown in this document has the following copyright and BSD-3-Clause license:

Copyright 2023-2026 NXP Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials must be provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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8   Revision history

Document ID Release date Description

AN13869 v.3.0 4 June 2026 Initial public release

AN13869 v.2 13 December 2023 • Section 3.2 "Flashloader modifications for J-Link debug probe":
updated

• Section 4.3 "FCB modifications": added.
• Section 4.4 "FCB reference": added.
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• Section 4.6 "Notes": added.
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