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1 Introduction

The 13C interface is widely used in many scenarios, such as data center, PCs, and optical modules. As a result,
I3C-based secondary bootloader for firmware updates have become a common requirement. This application
note describes the implementation of an I3C secondary bootloader on the MCX N947.

1.1 13C bootloader supported commands
Table 1 lists the commands supported by the 13C secondary bootloader on the MCXN947 device.

Table 1. Supported I3C bootloader commands for MCX N947

PC command Bootloader function

daa Runs 13C Dynamic Address Assignment (DAA) through the bridge

get-property Reads bootloader properties

read-memory Reads data from flash memory or RAM

write-memory Writes data to flash memory or RAM

flash-erase-all Erases the application flash region while preserving the protected bootloader region
flash-erase-region Erases a sector-aligned flash region outside the protected bootloader area

reset Resets the target device

2 MCX N947 I3C secondary bootloader demo introduction

The MCX N947 I3C secondary bootloader demo is implemented using the NXP blhost framework and supports
I3C communication speeds of up to 12.5 Mbit/s.

In this setup, a PC communicates with the FRDM-MCXN236 board that runs the USB-to-I13C bridge firmware,
available at: Github

The FRDM-MCXN236 board appears on the PC as a USB CDC virtual COM port. The bridge converts host
commands to I13C controller transactions. The FRDM-MCXN947 runs the secondary bootloader as an I13C target
and receives blhost serial framing packets over the I3C bus.
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Figure 1. MCX N947 secondary bootloader hardware block diagram

2.1 MCX N947 I3C secondary bootloader software demo introduction

This demo implements the I3C secondary bootloader based on the NXP blhost framework. It supports the main
commands defined in Chapter 14 of the MCX N Reference Manual (MCXNP184M150F70RM).

Figure 2 shows the software layout of MCX N947 13C secondary bootloader demo.
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aaa-066519
Figure 2. MCX N947 secondary bootloader software layout

The demo includes a Python CLI script, blhost i3c_ tool.py, located in the software folder. This script is
used to send bootloader commands from the host PC.

The bootloader enters operation mode only when one of the following conditions is met:
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* The SW2 button is pressed during reset, or
* No valid application image is present in the application memory region

To ensure bootloader entry, press the SW2 button during any reset event or ensure that the application memory

region is empty.

Table 2 outlines the layers of the MCXN947 secondary bootloader firmware.

Table 2. 13C secondary bootloader commands supported on MCX N947

Module

Function

source/mcxn947_i3c_secondary_bootloader.c

Initializes board pins, clocks, debug console, I13C transport, packet layer,
and command layer. It also manages bootloader entry and timeout-based
application jump.

source/bl_i3c_transport.c/h

source/bl_packet.c/h

Configures I3C1 as target mode, stages RX/TX data, handles I3C
interrupts, and supports multi-transaction response reads.

Implements the blhost framing packets, including start byte (0x5A),
packet type, payload length, CRC16-XMODEM, ACK, NAK, Abort, Ping,
Command, and Data packets.

source/bl_command.c/h

Parses blhost command payloads, dispatches supported commands,
manages data-in and data-out phases, and performs flash/RAM
operations.

source/bl_app_check.c/h

Check the application vector table at 0x00008000, validates stack pointer
and reset handler, and jumps to the application when required.

Table 3 lists the commands supported by the blhost i3c tool.py utility along with their corresponding

usage formats:

Table 3. Python CLI commands for I3C bootloader operations

Command Command Format

help script\blhost_i3c_tool.py help

get-property script\blhost_i3c_tool.py -p <COMx> get-property <tag>

read-memory script\blhost_i3c_tool.py -p <COMx> read-memory <address> <length> [--file/-f <file>]
write-memory script\blhost_i3c_tool.py -p <COMx> write-memory <address> --file/-f <bin>
write-memory script\blhost_i3c_tool.py -p <COMx> write-memory <address> --data "<hex bytes>"
flash-erase-all script\blhost_i3c_tool.py -p <COMXx> flash-erase-all

flash-erase-region script\blhost_i3c_tool.py -p <COMx> flash-erase-region <address> <length>

reset script\blhost_i3c_tool.py -p <COMXx> reset

daa script\blhost_i3c_tool.py -p <COMx> daa <addr_num?> [--addrs "0x08 0x09 ..."]

Table 4 describes the command-line options supported by the tool, including default values and their usage.

Table 4. Command-line options for the Blhost I3C tool

Option Default Description

--port PORT/-p PORT none Serial port; required for all hardware commands

--baud BAUD/-b BAUD 115200 Serial baud rate

--address ADDRESS/-a ADDRESS 0x08 I3C target address

--mode {sdr,i2c,ddr}/-m {sdr,i2c,ddr} sdr I3C bus mode
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Option Default Description

--timeout TIMEOUT/-t TIMEOUT 5000 Serial read timeout in ms

--response-delay DELAY/-d DELAY 50 Delay before reading responses in ms

--verbose/-v disabled Accepted for compatibility; packet dumps are not printed

2.2 MCX N947 I13C secondary bootloader demo hardware setup

To perform the MCX N947 13C secondary bootloader demo, use one FRDM-MCXN236 board as the USB-to-
I3C bridge (controller) and one FRDM-MCXN947 board as the 13C secondary bootloader target.

Table 5 lists the hardware connection between the two boards.

Table 5. MCX N947 secondary bootloader firmware layers and functions

FRDM-MCXN947 (secondary bootloader target)

Signal FRDM-MCXN236 (USB-to-13C

bridge)
I3C SDA P1_16/13C_SDA/J9[4] P1_16/J9[4], configured as I3C1_SDA
I3C SCL P1_17/13C_SCL/J9[3] P1_17/J9[3], configured as I3C1_SCL
Ground GND Common GND with FRDM-MCXN236
USB Connect to PC Power/debug connection as needed

Figure 3 shows the hardware setup used for the MCXN947 13C secondary bootloader demo, including the
connection between the USB-to-13C bridge and the target device.
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Figure 3. MCX N947 I13C secondary bootloader demo hardware setup

2.2.1 Command test

To test this demo, follow the steps below:

1. To set up the system connection, follow the hardware connections described in Table 5 and Figure 3.

2. Flash the mcxn236-usb-bridge-to-i3c firmware to FRDM-MCXN236 board and
mcxn947 bl secondary bootloader i3c to FRDM-MCXN947 board.

3. Connect the FRDM-MCXN236 USB port (J11) to the PC. The PC counts two USB-CDC COM ports with
consecutive COM numbers. On the test system, the PC counts two USB CDC COM ports (COMS5 and
COMB®), as shown in Figure 4. Select the second COM port (COMB).

22 [Portd]
-4 [Port5)
% [Port6] : USB Composite Device - COMS, COM6
%2 [Port7]
-4 [Portd]

Figure 4. MCX N236 USB bridge I3C COM port

4. Before testing the I13C secondary bootloader, press the SW2 button during reset on the FRDM-MCXN947
board to force the firmware to enter bootloader mode, or perform a mass erase chip before each firmware
is downloaded. After the firmware runs into bootloader mode, the terminal displays supported 13C interface
parameters, as shown in Figure 5.
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Figure 5. MCXN947 bootloader mode terminal information

5. To run the I3C bootloader, perform DAA to assign a dynamic address to the target 13C device, as shown
in Figure 6. DAA can be performed according to the actual I3C target devices on the bus. After DAA is
completed, all I3C devices with assigned dynamic addresses can be observed.

The vendor ID of the I13C interface used by the bootloader is 0x011B. Based on this vendor ID, the
corresponding address (for example, 0x30) can be determined and used for subsequent commands. The
DAA command must be performed after each reset or power cycle.

PS C:\_DDM\mcxn947_bl_secondary_bootloader_i3c\script> python blhost_i3c_tool.py coMe 50 50 daa 2
daa: requesting 2 device(s), assigning [0x30 0x31]
daa: discovered 2 device(s)

[@] -> ©x30 vendor=0x011B part=0x00000000 BCR=0x20 DCR=0x00
[1] —> 8x31 vendor=0xB000 part=0x0000A0AE BCR=0x00 DCR=0x00
PS C:\_DDM\mcxn947_bl_secondary_bootloader_i3c\script> |

Figure 6. DAA command used by USB-I3C bridge

6. After DAA, execute commands such as get-property, flash-erase-all, read-memory, write-memory, and reset
to validate bootloader functionality.
Figure 7 shows the get-property command. This command can be used to retrieve bootloader information
such as firmware version, memory size, device ID, and other details.

PS C:\_DDM\mcxn9U7_bl_secondary_bootloader_i3c\script> python blhost_i3c_tool.py COM6 50 8x38 get-property 1
CurrentVersion:

value[e] = oxuBe20100 (1258U22528)
PS C:\_DDM\mcxn9U7_bl_secondary_bootloader_i3c\script> python blhost_i3c_tool.py 0x30 get-property 3
FlashStartAddress:

value[e] = oxeeeeseee (32768)
PS C:\_DDM\mcxn947_bl_secondary_bootloader_i3c\script> python blhost_i3c_tool.py 0x30 get-property 4

FlashSizeInBytes:
value[@] = ©x@01F8000 (206438U)
PS C:\_DDM\mcxn9U47_bl_secondary_bootloader_i3c\script> python blhost_i3c_tool.py 0x30 get-property 5
FlashSectorSize:
value[@] = ©xBE002000 (8192)
PS C:\_DDM\mcxn9u7_bl_secondary_bootloader_i3c\script> |

Figure 7. Get-property command used by USB-I3C bridge

Figure 8 shows the flash-erase-all command, which is used to erase all application firmware memory region.
For the flash-erase-all command, the -d 300 specifies a delay of 300 ms delay time. In the bootloader code,
erasing the memory region from 0x8000 to 0x200000 takes approximately 250 ms based on testing. This
delay must follow the MCXN947 data sheet (MCXNP184M150F70) specification for erase sector execution
time, which has a typical value of 2 ms according to this data sheet.
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PS C:\_DDM\mcxn947_bl_secondary_bootloader_i3c\script> python blhost_i3c_tool.py CoM6 50 300 0x30 flash-erase-—all
flash-erase-all: Success (0x00000000)
PS C:\_DDM\mcxn947_bl_secondary_bootloader_i3c\script>

Figure 8. flash-erase-all command used by USB-I3C bridge

Figure 9 shows the read-memory command, which is used to read data from the specified memory region.

PS C:\_DDM\mcxn947_bl_secondary_bootloader_i3c\script> python blhost_i3c_tool.py COMe 50 50 0x30 read-memory Ox8600 256
read-memory: ©x00008000, 256 bytes

received 256/256 bytes (100.0%)
read-memory: Success (256 bytes received)
00000000 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000010 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000020 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000030 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000040 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000050 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0eeeRB6A FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0eeee87@ FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0eeeEEBe FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0eeeBR9d FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
BeeeBRAR FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0eeeeeBe FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
eeeeeece FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
eeeeeeDe FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
BeeBBRE® FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0eeeeeFe® FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
PS C:\_DDM\mcxn947_bl_secondary_bootloader_i3c\script>

Figure 9. read-memory command used by USB-I3C bridge

Figure 10 shows the write-memory command, which is used to download a .bin file to the application
memory region.

PS C:\_DDM\mcxn9U7_bl_secondary_bootloader_i3c\script> python —u blhost_i3c_tool.py —p COM6 —t 50 ~d 50 -a Bx30 mrite-memory 8x8980 — .\led_blinky_peripheral.bin
write-memory: 0x00088000, 6136 bytes (U8 chunks)
sent 6136/6136 bytes (U8/uU8, 106.0%)
write-memor)
PS C:\_DDM\mcxn!

Figure 10. write-memory command used by USB-I3C bridge

Figure 11 shows the reset command. After downloading the application firmware, this command can be
used to reset the MCU and run the application code.

PS C:\_DDM\mcxn9U7_bl_secondary_bootloader_i3c\script> python blhost_i3c_tool.py CoMe 50 50 0x30 reset
reset: Success

PS C:\_DDM\mcxn9U7_bl_secondary_bootloader_i3c\script>

Figure 11. reset command used by USB-I3C bridge

3 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 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 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
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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.

4 Revision history

Table 6 summarizes the revisions to this document.

Table 6. Revision history

Document ID

Release date

Description

AN15072 v.1.0

20 July 2026

Initial public release
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