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STM32F10xxx 12C application examples

Introduction

This application note is intended to provide practical application examples of the
STM32F10xxx I12C peripheral use.

This document, its associated firmware, and other such application notes are written to
accompany the STM32F10xxx firmware library. These are available for download from the
STMicroelectronics website: www.st.com.
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STM32F10xxx [2C-I2C communication using
interrupts in 7-bit addressing mode

Overview

This section describes how to set an [2C-12C communication from a master transmitter to a
slave receiver, using interrupts in 7-bit addressing mode. The PEC is transmitted at the end
of the transfer.

Hardware description

Figure 1 shows a typical connection between the STM32F10xxx 12C1 and 12C2. The 12C1
and 12C2 data (SDA) pins are connected together. The 12C1 and 12C2 clock (SCL) pins are
also connected together. A pull-up resistor is connected to each line (SDA and SCL).

Figure 1. STM32F10xxx 12C-1°C communication
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Firmware description

The provided firmware includes the I2C driver that supports all I2C communications through
a set of functions.

After enabling the two I2C peripherals and the two event and buffer interrupts, the transfer in
7-bit addressing mode starts after the 1I2C1 start condition is generated. Each time an event
occurs on the master or the slave, it is managed in the 12C1 or I12C2 interrupt routine,
respectively. In this application, I2C1 Tx_Buffer is transmitted from the master (1I2C1) to the
slave (12C2) and stored into 12C2 Rx_Buffer. At the end of the transfer, the PEC is
transmitted from master to slave. It is then saved in the PEC_Value variable. All transmitted
and received buffers are compared to check that all data have been correctly transferred.

This firmware is provided as 12C example 1 in the STM32F10xxx firmware library, available
from the STMicroelectronics microcontrollers site.

Conclusion

The use of interrupts in 12C communication makes it easier the check each generated event.
PEC is another way of checking the reliability of the exchanged data.
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STM32F10xxx 12C-12C communication in dual
addressing mode

Overview

This section describes how to set an I12C-12C communication by addressing the slave with its
two addresses.

Hardware description

Figure 2 shows a typical connection between the STM32F10xxx 12C1 and 12C2. The 12C1
and 12C2 data (SDA) pins are connected together. The 12C1 and 12C2 clock (SCL) pins are
also connected together. A pull-up resistor is connected to each line (SDA and SCL).

Figure 2. STM32F10xxx 12C-1°C communication
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Firmware description

The provided firmware includes the 12C driver that supports all 12C communications through
a set of functions.

Dual addressing implies two steps:

® First, the 12C1 master transmitter sends the 12C1 Tx_Bufferl data buffer to the slave
(12C2) that saves the received data in 12C2 Rx_Bufferl. 12C2 is addressed by its first
slave address 12C2_SLAVE1l _ADDRESS7 programmed in the 12C2 OARL register.
These transmitted and received buffers are compared to check that all data have been
correctly transferred.

® Second, the I12C2 is now addressed by its second slave address
[2C2_SLAVE2_ADDRESS7 programmed in the 12C2 OAR2 register. The 12C1
Tx_Buffer2 contents are transmitted by the master (I2C1) to the slave (12C2) that stores
them into 12C2 Rx_Buffer2. A second comparison takes place between the transmitted
and received buffers to check that all data have been correctly transferred.

This firmware is provided as 1°C example 2 in the STM32F10xxx firmware library, available
from the STMicroelectronics microcontrollers website.
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2.4 Conclusion

The STM32F10xxx 1°C peripheral may be addressed with one of its two configurable slave
addresses.
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STM32F10xxx 1°C-I°C communication using ARP
capability

Overview

This section describes how to set an 12C-12C communication using the ARP (address
resolution protocol) capability with PEC transmission.

Hardware description

Figure 3 shows a typical connection between the STM32F10xxx 12C1 and 12C2. The 12C1
and 12C2 data (SDA) pins are connected together. The 12C1 and 12C2 clock (SCL) pins are
also connected together. A pull-up resistor is connected to each line (SDA and SCL).

Figure 3. STM32F10xxx 12C-1°C communication

33V 33V
ey
ST47KQ T47KQ
B3
12C1_SDA ¢
[2C1_SCL
[2C2_SCL
12C2_SDA
STM32F10xxx ai14326

Firmware description

The provided firmware includes the 12C driver that supports all 12C communications through
a set of functions.

After configuring the 12C1 and 12C2 as SMBus Host and Device, respectively, both 1°Cs are
enabled. The PEC calculation is enabled for both I2Cs. The ARP capability is enabled for
slave 12C2. After the start condition, the master (1I2C1) sends the SMBus default header and
I12C2 responds by setting its SMBDEFAULT flag. The master (I12C1) then issues the Prepare
to ARP command to the slave (12C2). PEC transfer is then enabled for both I°Cs, and the
PEC value received on 12C2 is stored into the PEC_Value variable.

This firmware is provided as 1°C example 3 in the STM32F10xxx firmware library, available
from the STMicroelectronics microcontrollers website.

Conclusion
The STM32F10xxx 12C peripherals support the SMBus address resolution protocol (ARP).
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STM32F10xxX I2C-to-12C communication in 10-bit
addressing mode

Overview

This section describes how to set an 12C-to-I2C communication in 10-bit addressing mode.

Hardware description

Figure 4 shows a typical connection between the STM32F10xxx 12C1 and 12C2. The 12C1
and 12C2 data (SDA) pins are connected together. The 12C1 and 12C2 clock (SCL) pins are
also connected together. A pull-up resistor is connected to each line (SDA and SCL).

Figure 4. STM32F10xxx 12C-to-1°C communication
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Firmware description

The provided firmware includes the 12C driver that supports all 12C communications through
a set of functions.

After enabling the two 12C peripherals, the transfer in 10-bit addressing mode starts after the
I2C1 start condition is generated. Each time an event occurs on the master or the slave, it is
managed on 12C1 or 12C2, respectively. In this application, 12C1 Tx_Buffer is transmitted
from the master (12C1) to the slave (1I2C2) and stored into 12C2 Rx_Buffer. All transmitted
and received buffers are compared to check that all data have been correctly transferred.

This firmware is provided as 1°C example 4 in the STM32F10xxx firmware library, available
from the STMicroelectronics microcontrollers website.

Conclusion
The STM32F10xxx 1°C peripherals support standard 10-bit addressing mode.
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STM32F10xxx 1°C and M24C08 EEPROM
communication

Overview

This section describes how to use the 12C firmware library and an associated 12C EEPROM
driver to communicate with an M24C08 EEPROM. An example is given that uses most of
the 1°C EEPROM driver functionality: Buffer Write and Buffer Read, etc.

Hardware description

Figure 5 shows a typical connection between the STM32F10xxx I12C1 and an 1°C EEPROM.
The 12C1 and the EEPROM data pins (SDA) are connected together. The 12C1 and the
EEPROM clock (SCL) pins are also connected together. A pull-up resistor must be
connected on each line (SDA and SCL). The E2, E1 and EO EEPROM pins must be tied to
ground. The EEPROM V¢ pin must be connected to 3.3 V while the EEPROM Vgg pin

must be connected to ground.

Figure 5. STM32F10xxx and I2C EEPROM M24C08 interface
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Firmware description

The provided firmware includes the 12C EEPROM driver that supports all write and read
operations through a set of functions. An example of use for most of these functions is
provided.

First, the contents of Tx1_Buffer are written to the EEPROM_WriteAddress1 and the written
data are read. The written and the read buffer data are then compared. After a time, the
EEPROM reverts to its Standby state. Then, a second write operation is performed and this
time, Tx2_Buffer is written to EEPROM_WriteAddress?2, that is the address that comes just
after the last written address. After completion of the operation, the written data are read.
The contents of the written and the read buffers are compared. Once this is done, the two
written buffers are read starting from EEPROM_WriteAddress1, and stored into a unique
buffer. The contents of the unique buffer are then read and compared to the data in
Tx1_Buffer and Tx2_Buffer.

This firmware is provided as 1°C example 5 in the STM32F10xxx firmware library, available
from the STMicroelectronics microcontrollers website.
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54 Conclusion

With a simple hardware connection and this 1°C EEPROM driver example, the user is able
to develop greater and more complex communication applications between the
STM32F10xxx and any interfaced 1°C EEPROM.
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Table 1. Document revision history
Date Revision Changes
26-Jun-2007 1 Initial release.
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