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Objective

This example demonstrates the use of 1I2C SCB (Serial Control Block) Component for PSoC® 6 MCU in master mode. Three
different subprojects show the use of Peripheral Driver Library (PDL) functions to communicate with 1°C and EzI2C slave.

Overview

The 12C master for PSoC 6 MCU is designed to send command packets to control the RGB LED color on the slave. Three
different projects developed in this example are: I2C master using high-level PDL functions, 12C master using low-level PDL
functions, and I°C master communication with EzI2C slave.

Requirements

Tool: PSoC Creator™ 4.2

Programming Language: C (ARM® GCC 5.4-2016-g2-update, ARM MDK 5.22)
Associated Parts: All PSoC 6 MCU parts

Related Hardware: CY8CKIT-062-BLE PSoC 6 BLE Pioneer Kit

Design

In all three projects, the ARM Cortex®-M4 (CM4) core acts as a master and the Cortex-M0 (CMO0+) core acts as a slave.
Different pins are configured for SCL and SDA for master and slave. Master sends command packets to control the color of an
RGB LED connected to the slave. In this document, master-related Components are explained.

The master APIs are divided into two categories: Master High-Level and Master Low-Level. Refer PDL documentation to
know more about High-Level and Low-Level functions. To open PDL documentation, right click on the 12C Component in
PSoC Creator schematics window and click Open PDL Documentation.

The SCB 12C PSoC Creator Component is used in all three 12C master example projects. The master sends different
command packets to the slave every two seconds. A command packet has the information to set the compare value for three
PWM signals that controls the color of the RGB LED connected to the slave.

I2C Master Using High-Level Functions

The 12C master shown in Figure 1 has ml2C (SCB_I2C_PDL) Component configured for master mode and slI2C
(SCB_l2C_PDL) Component configured for slave mode at 400-kbps speed. 12C master design uses high-level PDL functions
to communicate with the slave.

WWW.Cypress.com Document No. 002-20818 Rev.** 1


http://www.cypress.com/
http://www.cypress.com/products/psoc-creator-integrated-design-environment-ide
http://www.cypress.com/PSoC6
http://www.cypress.com/CY8CKIT-062-BLE

A,
W

-

CYPRESS

EMBEDDED IN TOMORROW™ PSoC 6 MCU 12C Master

Figure 1. 12C Master and Slave Schematic for High-Level Design

12C PACKET FORMAT —_RedPWM
WM
CM 4 STARTOF | COMMAND PACKET END OF ovrflw|E)
PACKET(SOP) or STATUS PACKET(EOR) M 0 undrfiw/e
mi2C sl2C compare ]
12C 12C
12C MASTER COMMAND LIST pwm ]
WM e «{n| RedLED
COMMAND | COMMAND PACKET DESCRIPTION clock
Master Slave interrupt )
Data Rate: 400 kbps COLOR_RED | OxFFE. 0x00, 0x00 Turns RGB LED red on
! ' slave.
GreenPWM
Turns RGE LED green
COLOR_GREEN | 0x00, OxFF, 0x00 | 100 - PWM
ovrilw (F]
COLOR_BLUE | 0x00, 0300, 0<FF | 1um® RGB LED blue undrfwlg1
on slave.
compare (1
Turns RGB LED cyan RGB_PWMclk
COLOR_CYAN | 0x00, 0xFF, OxFF | HT0% " ol i WD_DD _,Q'_' pwmlo
ake sure tha -
P e {7 GreenLED
COLOR_PURPLE| Ox7F, 0x00, 0x7F | 70 RGB LED purple (PSoC Creator > Design Wide clack
Tuns RGE LED vel Resources tab > System tab) interrupt €1
COLOR_YELLOW| OxFF, OxFF, 0x00 [ )18 " yslow is set to 2.7 V or more
- to use GreenLED and BlueLED. aluePWM
COLOR_WHITE | OxFF, OxFF, 0xFF | 1uns RGE LED white Pam |
! , OxFF, on slave. PWM
ovrilw ]
o drfl
NOTE: 12C master and slave is implemented on o:,:pa,:ﬁ
the same device, PSOC6 MCU controller's CM4
core will be configured as master and'CMO0 core pwm |1 :
will be configured as salve. e {rj BlueLED
cloc
interrupt ()

I2C Master Using Low-Level Functions

The 12C master shown in Figure 2 has ml2C (SCB_I2C_PDL) Component configured for master mode and slI2C
(SCB_l2C_PDL) Component configured for slave mode at 400-kbps speed. It uses low-level PDL functions to communicate
with the slave.

Figure 2. 12C Master and Slave Schematic for Low-Level Design
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12C Master for Communication with EzI2C Slave

The 12C master shown in Figure 3 has the mI2C (SCB_I2C_PDL) Component configured for master mode and sEzl2C
(SCB_EZI2C_PDL) Component configured for slave mode at 400-kbps speed. PDL functions are used to communicate with
the EzI2C slave.

Figure 3. 12C Master and EzI2C Slave Schematic
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Design Considerations

This code example is designed to run on CY8CKIT-062-BLE with PSoC 6 MCU. To port the design to other devices and kits,
you must change the target device in Device Selector, and change the pin assignments in the cydwr settings.

12C master projects designed in this example can be used to communicate with other slave devices not located on the same
board. Interrupts to be enabled are shown in Table 3.

Hardware Setup

The code example works with the default settings on the CY8CKIT-062-BLE PSoC 6 BLE Pioneer Kit. If the settings are
different from the default values, see the 'Selection Switches' table in the kit guide to reset to the default settings.

Table 2 lists the PSoC Creator pin connection settings required on the CY8CKIT-062-BLE Kit. Since the master and slave are
on the same device, pins related to both Components are shown in Table 2.

Jumper wires are used to establish connection between the master and slave on CY8CKIT-062-BLE Kit. P6[0] is connected to
P9[0] and P6[1] is connected to P9[1].

Operation

1. Connect CYBCKIT-062-BLE to a USB port on your PC.
2. Connect jumper wires as explained in hardware setup.

3. Build and program each 12C master project into CY8CKIT-062-BLE. For more information on building a project or
programming a device, see PSoC Creator Help.

4. Observe the RGB LED on the board which changes its color every two seconds. Color changes in the sequence red,
green, blue, cyan, purple, yellow, white. After white, the same sequence from red continues.
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Components

Table 1 lists the PSoC Creator Components used in all three sub-examples and the hardware resources used by each

Component.

Table 1. PSoC Creator Components.

Component Instance Name Hardware Resources
12C (SCB_I2C_PDL) ml2C, sl2C Two SCB peripheral blocks
EzI2C(SCB_EZI2C_PDL) sEzI2C Single SCB peripheral block

Parameter Settings

Non-default settings for each Component are outlined in red in the following figures.

Figure 4 shows the master 12C Component parameter settings. Same settings are used in all the three projects.

Figure 4. 12C Master Component Parameter Settings
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Figure 5 shows the 12C slave Component parameter settings. Same settings are used in for the projects: 12C master using

high-level functions, 12C master using low-level functions.

Figure 6 shows the EzI2C slave Component parameter settings for the project 12C master communication with EzI2C slave.
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Figure 5. 12C Slave Component Parameter Settings
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Figure 6. EzI2C Slave Component Parameter Settings
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Design-Wide Resources

Make sure that Voop (PSoC Creator > Design Wide Resources tab > System tab) is set to 2.7 V or more to use greenLED

and blueLED.

Table 2 shows the pin assignment for the code example.

Table 2. Pin Names and Location

Pin Name Location
ml2C:sda P6[1]
mi2C:scl P6[0]
sl2C:sda P9[1]
sl2C:scl P9[0]
RedLED PO[3]
GreenLED P1[1]
BlueLED P11[1]

Table 3 and Table 4 show the interrupts to be enabled and priority to be set.

Table 3. Interrupt Settings for High- and Low-Level Master Design

Instance Name Interrupt Number CMOEnable | CMOPriority(1-3) CMOVector(3-29) CM4Enable | CMA4Priority(0-7)
mI2C_SCB_IRQ 44 E - - v 7
sl2C_SCB_IRQ 43 v 3 9 o _

Table 4. Interrupt Settings for CE220818_12C_Master_EzI2C_Slave.

Instance Name Interrupt Number | CMOEnable | CMOPriority(1-3) CMOVector(3-29) CM4Enable | CM4Priority(0-7)
mI2C_SCB_IRQ 44 = _ _ v 7
sEzI2C_SCB_IRQ 43 v 3 9 o _

Related Documents

Application Notes

AN210781 — Getting Started with PSoC 6 MCU
with Bluetooth Low Energy (BLE) Connectivity

Describes PSoC 63 with Bluetooth Low Energy (BLE) Connectivity and how to build
your first PSoC Creator project

PSoC Creator Component Datasheets

12C

Supports 12C communication

EzI2C

Supports EzI2C slave communication

Device Documentation

PSoC 6 MCU: PSoC 63 with BLE Datasheet

PSoC 6 MCU: PSoC 63 with BLE Architecture Technical Reference Manual

Development Kit (DVK) Documentation

CYB8CKIT-062-BLE PSoC 6 BLE Pioneer Kit
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Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find
the office closest to you, visit us at Cypress Locations.
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TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD
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. 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.
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