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Objective

This code example demonstrates the basic usage of the PSoC® 4 Serial Communication Block (SCB) Component in 12C
Master and I1°C Slave modes.

Overview
This code example consists of two projects:

m  |2C_SCB_Slave — implements the I12C Slave device to receive and execute commands from 1°C Master and controls the
RGB LED color. I2C Master can read the command execution result.

m  |2C_SCB_Master — implements the 1°C Master device to send commands to the I1°C Slave device and read the status of
the command execution: success or error. The RGB LED shows the result of the command execution: success — green;
error — red.

The 12C_SCB_Slave can be controlled by the Bridge Control Panel via KitProg's USB-I2C Bridge or by 12C_SCB_Master.

Requirements

Tool: PSoC Creator™ 4.2

Programming Language: C (Arm® GCC 5.4.1 and Arm MDK 5.22)

Associated Parts: All PSoC 4 parts

Related Hardware: CY8CKIT-040, CY8CKIT-041-40XX, CY8CKIT-041-41XX, CY8CKIT-042, CY8CKIT-042-BLE,
CY8CKIT-042-BLE-A, CY8CKIT-044, CYBCKIT-046, CY8CKIT-048, CY8CKIT-149

Hardware Setup

This example project is configured by default to run on the CY8CKIT-042 development kit from Cypress Semiconductor. The
project can be migrated to any supported kit by changing the target device with Device Selector called from the project’s
context menu. Table 1 lists the supported kits. You can use different PSoC 4 kits listed in Table 1 for master and slave
projects.

This example uses the kit's default configuration with the VDD SELECT jumper set to 5V. Refer to the kit's guide to ensure
that the kit is configured correctly.

Table 1. Supported Kits and Devices

Development Kit Series Device
CY8CKIT-040 PSoC 4000 CY8C4014LQI-422
CY8CKIT-041-40XX PSoC 4000S CYB8C4045AZ1-S413
CY8CKIT-041-41XX PSoC 4100S CY8C4146AZI-S433
CYB8CKIT-042 PSoC 4200 CY8C4245AXI1-483
CYB8CKIT-042-BLE PSoC 4200 BLE CY8C4247LQI-BL483
CYB8CKIT-042-BLE-A PSoC 4200 BLE CY8C4248LQI-BL483
CYB8CKIT-044 PSoC 4200M CY8C4247AZI-M485
CYB8CKIT-046 PSoC 4200L CY8C4248BZI-L489
CYB8CKIT-048 PSoC Analog Coprocessor CYBC4A45LQI-483
CYB8CKIT-149 PSoC 4100S Plus CY8C4147AZI-S475

WWW.Cypress.com Document No. 002-22306 Rev.** 1


http://www.cypress.com/
http://www.cypress.com/products/psoc-creator-integrated-design-environment-ide
http://www.cypress.com/products/32-bit-arm-cortex-m0-psoc-4
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-040-psoc-4000-pioneer-development-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-041-psoc-4-s-series-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-041-41xx-psoc-4100s-capsense-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-042-psoc-4-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-042-ble-bluetooth-low-energy-ble-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-042-ble-bluetooth-low-energy-42-compliant-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-042-ble-bluetooth-low-energy-42-compliant-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-042-ble-bluetooth-low-energy-42-compliant-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-042-ble-bluetooth-low-energy-42-compliant-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-044-psoc-4-m-series-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-046-psoc-4-l-series-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-048-psoc-analog-coprocessor-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-048-psoc-analog-coprocessor-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-040-psoc-4000-pioneer-development-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-041-psoc-4-s-series-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-041-41xx-psoc-4100s-capsense-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-042-psoc-4-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-042-ble-bluetooth-low-energy-ble-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-042-ble-bluetooth-low-energy-42-compliant-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-044-psoc-4-m-series-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-046-psoc-4-l-series-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-048-psoc-analog-coprocessor-pioneer-kit
http://www.cypress.com/cy8ckit-149

&% CYPRESS

~am»” EMBEDDED IN TOMORROW™ PSoC 4 I2C Communication with Serial Communication Block (SCB)

The pin assignments for the supported kits are provided in Table 2. For these kits, the project includes control files to
automatically assign pins with respect to the kit hardware connections during the project build. To change the pin assignments,
override the control file selections in the Pin Editor of the Design Wide Resources by selecting the new port or pin number.

Table 2. Pin Assignments

Pin Assignment
Development Common for Both 2 A
Kit Projects I1*C Master I*C Slave
\I2C:scl\ | \I2C:sda\ | LED_SUCCESS | LED_ERROR | LED_RED LED_GREEN LED_BLUE

CY8CKIT-040 P1[2] P1[3] P1[1] P3[2] P3[2] P1[1] PO[2]
CY8CKIT-041-

40XX

P3[0] P3[1] P2[6] P3[4] P3[4] P2[6] P3[6]

CYB8CKIT-041-

41XX
CY8CKIT-042 P3[0] P3[1] PO[2] P1[6] P1[6] PO[2] PO[3]
CYB8CKIT-042-

BLE

P3[5] P3[4] P3[6] P2[6] P2[6] P3[6] P3[7]

CYB8CKIT-042-

BLE-A
CY8CKIT-044 P4[0] P4[1] P2[6] PO[6] PO[6] P2[6] P6[5]
CY8CKIT-046 P4[0] P4[1] P5[3] P5[2] P5[2] P5[3] P5[4]
CY8CKIT-048 P4[0] P4[1] P2[6] P1[4] P1[4] P2[6] P1[6]
CY8CKIT-149 P3[0] P3[1] P5[5] P3[4] P5[2] P5[5] P5[7]

Software Setup

This code example requires the Bridge Control Panel software shipped with the PSoC Creator. The configuration of the Bridge
Control Panel is described in the “Operation” section.

Operation
This code example may be used in two configurations:

m  One kit with the I12C Slave firmware controlled by Bridge Control Panel via KitProg’s USB-I°C Bridge (Figure 1).
= Two kits with the I12C Master and I°C Slave firmware (Figure 2). You can use different PSoC 4 kits from Table 1. Supported
Kits and Devices.
Figure 1. One Kit Operation

PSoC 4 Kit
I12C Slave

PC

PSoC 4

KitProg 9 Somm—
Uspiazg |HSH.cebe

‘ C - : I
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Figure 2. Two Kits Operation

PSoC 4 Kit PSoC 4 Kit
12C Slave 12C Master
R1, R2: 1-10k 12C

pull-up resistors
PSoC 4 vdd PSoC 4
—
L l R1 ‘ ‘Fl2
spa U SDA
SCL SCL
GND GND
KitProg KitProg
USB-12C USB-12C

USB cables - Power only

I2C Slave with Bridge Control Panel Operation

1.
2.

5.
6.

Plug your kit board in into your computer's USB port.

Build the project and program it into the PSoC 4 devices. Choose Debug > Program. For more information on device
programming, see the PSoC Creator Help.

Observe the green LED turns on to indicate successful program operation.

Open the Bridge Control Panel and select the KitProg of the kit in the Connected 12C/SPI/RX8 Ports. Ensure the
selected protocol is 12C (Figure 3).

Go to Tools > Protocol Configuration and in the 12C tab select 12C Speed 100kHz (Figure 4).
Press the List button to ensure that the 1°C Slave device with the address 0x08 (7-bits) is available for communication.

Note: Other 12C devices can be connected to the I12C bus. These devices' addresses are shown after the list operation

completion. Refer to the development kit documentation for more information about other 12C devices available on the
kit.
Go to File > Open file and open the BCP_Master_l2cCmd.iic file located in the 12C_SCB_Slave project folder. This file
contains the I°C Master commands for communication with the 1°C Slave. The commands appear in the Edit window.

Select the Send all strings checkbox, press the Repeat button and observe the RGB LED color changes: red > green >
blue > OFF and then repeats. The Bridge Control Panel will show the execution status of the sent command (Figure 5).

Note: To send commands one-by-one, disable the Send all strings checkbox, set the cursor to the line with the needed

command and press the Send button.
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Figure 3. Bridge Control Panel Setup
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Figure 4. Bridge Control Panel: I°C Master Configuration
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Figure 5. Bridge Control Panel: Command Execution Results
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Two Kits Operation
1. Follow first three steps from 12C Slave with Bridge Control Panel Operation.
2. Plug your second kit board into your computer's USB port. This kit will be the 12C Master.

3. Set the 12C_SCB_Master project as active: right-click on the project under the Source tab in the Workspace Explorer,
and select Set as Active Project.

4. Build the project and program it into the PSoC 4 device. Choose Debug > Program. For more information on device
programming, see the PSoC Creator Help.

Note: To program the correct kit, disconnect other kits from the USB port of your computer during the programming operation.

5. Observe the red color of the RGB LED on the Master kit, indicating an error in the I12C communication - I1°C Slave is not
connected yet.

6. Connect the kits with the 12C bus: connect I12C:scl, 12C:sda, and GND pins of the Slave kit to the corresponding pins of the
kit with the Master firmware and connect the 12C pull-up resistors. You can use resistors in range of 1-10 kQ. Alternatively,
you can enable it with Bridge Control Panel. Refer to Table 2 for pin numbers.

Note: By default, 12C pull-up resistors are disabled. To enable them, you must activate the USB-I?C bridge: open Bridge
Control Panel and select the Master or Slave kit KitProg in the Connected 12C/SPI/RX8 Ports. Ensure the selected
protocol is I1>C (Figure 3).

7. Observe the green color of the RGB LED on the 12C Master kit and the RGB LED color changes on the 12C Slave kit:
red > green > blue > OFF and then repeats.

Note: The CY8CKIT-149 kit has only green and blue LEDs. With the Master firmware, the green LED (LED11) indicates
success in the 12C communication, and the blue LED (LED1) indicates 12C errors. With the Slave firmware, three green
LEDs are used: LED11, LED12, and LED13. With the Master control, these LEDs will be enabled in the cycle: LED11 >
LED12 > LED13 > all OFF and then repeats.
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Design and Implementation

This example has two projects: I12C Slave and I12C Master.

I2C_SCB_Slave
The 12C_SCB_Slave design schematic is shown in Figure 6.

Figure 6. 12C_SCB_Slave Top Design Schematic

Packet Structure
| Start of Packet (0x01) | Command/Status | End of Packet |
Command Table|
Command Value | Description
CMD_SET_OFF 0 Turns off RGB LED
CMD_SET_RED 1 Turns on red color of RGB LED
CMD_SET_GREEN 2 Turns on green color of RGB LED RGB LED C |
ontro
CMD_SET_BLUE 3 Turns on blue color of RGB LED vdd  vdd  vdd
Status Table T T T
Status Value | Description
STS_CMD_DONE 0x00 The command was executed
STS_CMD_FAIL OxFF The incorrect format of packet or an
unknown command
+ ¥y ¥y
12CS
) 12C |
Data Rate: 100 kbps ‘D}QTBEPWWNWWJ
12C Addres: 0x08 LED_GREEN
“EpbBLUE
et
Slave

The design schematic consists of the SCB Component in I°C Slave mode and three Digital Output Pins to control the RGB
LED color. The 12C Component has access to the two buffers: Write and Read. The Write buffer is exposed to the master to
write a packet with a command, and the Read buffer contains the packet with the command execution status.

The firmware:

Initializes the 12C Slave Read and Write buffers, and the 12C Component.
Waits for communication from the 12C Master: the main loop polls the I2CS_I2CSlaveStatus() API continuously to
detect the completion of a Write or Read operation.

m  After the completion of the Write operation, the Write buffer content is checked. If the packet is valid, the command
executes. The result of the command execution is changing the LED color. After the command execution, the Read buffer
updates with the status: success or error.

= After the completion of the Read operation, the Slave exposes the Read buffer to the master again. The Master may not
read the packet with a status.
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12C_SCB_Master
The 12C_SCB_Master design schematic is shown in Figure 7.

Figure 7. 12C_SCB_Master Top Design Schematic

|2C Master

Start of Packet (0x01) | Command/Status | End of Packet |

Command Table|

Command Value | Description
CMD_SET_OFF 0 Turns off RGB LED
CMD_SET_RED 1 Turns on red color of RGB LED
CMD_SET_GREEN 2 Turns on green color of RGB LED
CMD_SET_BLUE 3 Turns on blue color of RGB LED . .
Status Indication: s vas
Status Table -
= Green - successfull communication T
Status Value | Description Red - communication error
STS_CMD_DONE 0x00 The command was executed
STS CMD FAIL OxFF The incorrect format of packet or an
- - unknown command

12CM
12C

Data Rate: 100 kbps

Greenkk’

Master

The design schematic consists of the SCB Component in 1°C Master mode and two Digital Output Pins to show the I12C
communication status with the RGB LED color. The green color indicates a communication completion without errors, the red
color — some error occurred in the communication session.

The firmware:

Initializes the 12C Master Component.
Writes to the I12C Slave packet with the LED color command.
Reads from the I2C Slave status of command execution.

Checks the I2C transfer errors: if the transfer completed without errors, the RGB LED shows green, otherwise the LED
shows red.

Components and Settings

Table 3 lists the PSoC Creator Components used in this example, how they are used in the design, and the non-default
settings required so they function as intended.

Table 3. PSoC Creator Components

Component Instance Name Purpose Non-default Settings
I*C Slave (SCB Mode) 12Cs To handle communication between the | None
I°C Master (SCB Mode) | 12CM I*C Master and Slave devices See Figure 8
LED_RED HW connection: OFF
LED_GREEN Shows results of commands execution
Digital Output Pin LED BLUE
LED_ERROR

Shows the status of the 1°C
LED SUCCESS communication

For information on the hardware resources used by the Component, see the Component datasheet.

Figure 8 highlights the non-default settings for the SCB Component for 12C_SCB_Master project.
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Figure 8. SCB Component Configuration for 12C_SCB_Master Project

Configure '12CM'
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I Mode: Master

VI
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Apply Cancel

Reusing This Example

This example is designed for the kits, listed in Table 1. To port the design to a different PSoC 4 device and/or kit, change the
target device using Device Selector and update the pin assignments in the Design Wide Resources Pins settings as needed.
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TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. No computing device can be absolutely secure. Therefore, despite
security measures implemented in Cypress hardware or software products, Cypress does not assume any liability arising out of any security breach,
such as unauthorized access to or use of a Cypress product. In addition, the products described in these materials may contain design defects or
errors known as errata which may cause the product to deviate from published specifications. To the extent permitted by applicable law, Cypress
reserves the right to make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of
any product or circuit described in this document. Any information provided in this document, including any sample design information or programming
code, is provided only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality
and safety of any application made of this information and any resulting product. Cypress products are not designed, intended, or authorized for use as
critical components in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or
systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances
management, or other uses where the failure of the device or system could cause personal injury, death, or property damage (“Unintended Uses”). A
critical component is any component of a device or system whose failure to perform can be reasonably expected to cause the failure of the device or
system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim,
damage, or other liability arising from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and
against all claims, costs, damages, and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of
Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are
trademarks or registered trademarks of Cypress in the United States and other countries. For a more complete list of Cypress trademarks, visit
cypress.com. Other names and brands may be claimed as property of their respective owners.
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