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1   Introduction

Some applications, such as the sensor test and optical module, require an I2C interface to support information
transfer. Also, they require an interface to communicate with a PC to send some test commands and data to the
I2C device to test their products.

The USB interface is commonly used in many applications, which can speed up to 480 MHz in HS mode
USB2.0 protocol. Therefore, it is a good interface used as a bridge to transfer the data from another interface
such as USART, SPI, and I2C to a USB host. This application note provides a demo, which uses the USB
interface to bridge the I2C interface. The MCXN236 microcontroller has one HS USB interface and seven I2C
interfaces.

1.1  MCXN236 I2C interface features
The I2C interface on MCXN236 supports:

• Controller mode, which can support Standard mode, Fast mode, Fast+ mode, and Ultra-Fast mode
• Target mode, which can support HS mode
• Multi-controller, including synchronization and arbitration, which means that any number of controller nodes

can be present. Also, controller and target roles can be changed between messages (after a Stop signal is
sent)

• Clock stretching, which is used on the SCL line as an I2C flow control mechanism
• Arbitration for when the system has more than one controller. When used on the SDA line, ensure to have

only one I2C transmitter at a time
• General call, 7-bit addressing, and 10-bit addressing
• Software reset, Start byte, and device ID (also require software support)

2   MCXN236 USB to I2C demo introduction

In the USB to I2C demo on MCXN236 device, the USB device uses USB CDC virtual com class to
communicate with the PC host. Use the terminal tool to send a serial data to control the I2C interface. The
terminal tool used in the following contents is the pzh-py-com tool. The customer can download it from here:
https://github.com/JayHeng/pzh-py-com.
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Figure 1. MCXN236 USB to I2C demo hardware block diagram
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2.1  Hardware setup
To perform the MCXN236 USB to I2C demo, use two FRDM-MCXN236 boards:

• One board is used as an I2C controller
• Another board is used as an I2C target.

This demo uses P4_0(I2C2_SDA) and P4_1(I2C2_SCL) pins as I2C function.

For hardware connection, see Figure 2. The connecting wires must be kept as short as possible.
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Figure 2. MCXN236 USB to I2C demo hardware setup

2.2  Software introduction
The MCXN236 USB to I2C demo provides the following commands for I2C configuration via USB:

• Section 2.2.1 "TargetBufferFill command"
• Section 2.2.2 "TargetStart command"
• Section 2.2.3 "Write without register address command" (Controller direct write)
• Section 2.2.5 "Read without register address command" (Direct read)
• Section 2.2.4 "Write with register address command"
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• Section 2.2.6 "Read with register address command"

To perform the related I2C functions, the customer can use these commands.

To test this demo, use a terminal tool that supports a multi-strings send function.

aaa-059148

Receive data0 (I2C interface index)

TargetBufferFill

Receive data2
= 0x46

Receive data3
= 0x42

Receive data2
= 0x57

Receive data3
= 0x44

Receive data2
= 0x52

Receive data3
= 0x41

Receive data2
= 0x52

Receive data3
= 0x44

Receive data2
= 0x57

Receive data3
= 0x41

Receive data2
= 0x53

Receive data3
= 0x54

TargetStart

USB_attached

Yes

Yes

No

No

Start

Receive data1
== 0x0

Write without
register address

Read with
register address

Read without
register address

Write with
register address

Wait for connection

Figure 3. MCXN236 USB to I2C demo software flow

2.2.1  TargetBufferFill command

The TargetBufferFill command is used to fill the target send buffer used to store data to transfer to the
controller. Figure 4 shows the TargetBufferFill command structure (send ASCII code).
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Figure 4. TargetBufferFill command structure

The customer can pre-fill the target send buffer with the register address.

In this demo, when the terminal sends the TargetBufferFill command, the data is filled to the target send
buffer with the register address, see Figure 5.
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Figure 5. TargetBufferFill command terminal display

2.2.2  TargetStart command

The TargetStart command is used to make the target start to transfer. Figure 6 shows the command
structure (send ASCII code).
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Figure 6. TargetStart command structure

In this demo, when the terminal sends the TargetStart command, the target starts to transfer, see Figure 7.
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Figure 7. TargetStart command terminal display

2.2.3  Write without register address command

Figure 8 shows Write without register address command structure (send ASCII code). When using
this command, provide some information that contains the target address/data size and write data.
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Figure 8. Write without register address command structure

Figure 9 shows the Write without register address command OUT and IN structures in terminal. After
the command finishes executing, the terminal receives OK (0x4F, 0x4B) characters.
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Figure 9. Write without register address command terminal display

Figure 10 shows that the target received data after controller finished write data through I2C interface.

Figure 10. Target received terminal display

Figure 11 shows the Write without register address command process I2C timing.
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Figure 11. Write without register address command process timing

2.2.4  Write with register address command

Figure 12 shows Write with register address command structure (send ASCII code). When using this
command, provide some information that contains the target address/data size and write data.
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Figure 12. Write with register address command structure

Figure 13 shows the Write with register address command OUT and IN structures in terminal. After
the command finishes executing, the terminal receives OK (0x4F, 0x4B) characters.
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Figure 13. Write with register address command terminal display

Figure 14 shows that the target received data after controller finished write data through I2C interface.

Figure 14. Target received terminal display

Figure 15 shows the Write with register address command process I2C timing.
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Figure 15. Write with register address command process timing

2.2.5  Read without register address command

Figure 16 shows Read without register address command structure (send ASCII code). When using
this command, provide some information that contains the target address/data size and write data.
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Figure 16. Read without register address command structure

Figure 17 shows the Read without register address command OUT and IN structures in terminal. After
the command finishes executing, the terminal receives register data sent by the target.
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Figure 17. Read without register address command terminal display

Figure 18 shows the Read without register address command process I2C timing.

Figure 18. Read without register address command process timing

2.2.6  Read with register address command

Figure 19 shows Read with register address command structure (send ASCII code). When using this
command, provide some information that contains the target address/data size and write data.
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Figure 19. Read with register address command structure
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Figure 20 shows the Read with register address command OUT and IN structures in terminal. After the
command finishes executing, the terminal receives register data sent by the target.

Figure 20. Read with register address command terminal display

Figure 21 shows the Read with register address command process I2C timing.

Figure 21. Read with register address command process timing

3   Revision history

Table 1 summarizes the revisions to this document.

Document ID Release date Description

AN14565 v.1.0 30 January 2025 Initial public release

Table 1. Revision history
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