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Objective

This example demonstrates how to use the Smart IO® Component in PSoC® 4 to invert the output of the serial
communication block (SCB) SPI slave select signal. This method can be used for any of the SCB unidirectional signals to
invert the signal polarity.

Overview

One application of the Smart IO Component is to invert the polarity of SCB communication signals without using an external
inverter. This example demonstrates how to invert the SPI Master (SCB) Component’s slave select signal using the Smart 10
Component. The example can be applied to other unidirectional SCB signals (12C is not supported).

Requirements

Tool: PSoC Creator 3.3 SP2

Programming Language: C (GCC 4.9), ARM MDK
Associated Parts: PSoC 4000S, PSoC 4100S, PSoC 4200L
Related Hardware: CY8CKIT-041, CY8CKIT-046

Design

The SCB Component is configured as a SPI Master with two slave select pin connections exposed as symbol terminals. The
MOSI, MISO and SCLK pins are not used in this design. The slave select terminals are connected to data4 and data6
terminals of the Smart 10 Component as shown in Figure 1. The slave select configurations are active low. The Smart 10
Component is configured to take the data4 signal, invert it through LUT4 and then output to gpio4. It tn akes the data6 slave
select signal and replicates it to gpio6 by using LUT6. The gpio4 and gpio6 terminals are connected to the SSO_Pin and
SS1_Pin, respectively.

Figure 1. Design Schematic
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The firmware for the Component is implemented in main.c and performs the following functions.
1. Starts the Smart IO Component.
2. Starts the SCB Component.
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3. Selects the slave on ss1 and sends sample data.
4. Selects the slave on ss3 and sends sample data.

Design Considerations

This code example is designed for the specified ports on the stated devices. The design is portable to other PSoC 4 devices
with Smart 10, but it may require LUT reconfiguration due to the close relationship between the device port and the
component.

Note SCB connections use a dedicated channel and cannot be routed to other gpio pins using the Smart IO Component. If an
SCB connection is located on data4 then it must connect to gpio4.

Hardware Setup

Connect SSO_Pin and SS1_Pin to an oscilloscope.
Note these pins are also connected to two of the RGB LED connections for the CY8CKIT-041 (Red and Blue).

Software Setup

The Smart 10 Component is a port-wide resource; you must define its port before it can be used. Follow these steps to
configure your design.

CY8CKIT-041
Default Smart 10 port is Port 3. No changes necessary.

CY8CKIT-046
1. Open the Smart 10 configuration dialog in the design schematic, and define the Port parameter to be 11.
2. Click OK, and close. Rebuild the PSoC Creator project.

Components
Table 1 lists the PSoC Creator Components used in this example, as well as the hardware resources used.

Table 1. List of PSoC Creator Components

Component Hardware Resources
SmartlO 1 PRGIO
Digital Output Pins 2 pins
SPI_M 1SCB
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Parameter Settings

The Smart IO Component is configured to route data4 to gpio4 through LUT4, as Figure 2 shows. It is also configured to route
data6 to gpio6 through LUT6.

Figure 2. Smart 10 Routing Configuration
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The LUTs are configured in “combinatorial” mode. LUT4 is configured to invert the input signal, whereas LUT6 is configured to
repeat the input signal. These settings are located in the individual LUT tabs in the configuration dialog.

Figure 3. Smart 10 LUT Configuration
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Operation

Plug the kit into your computer’'s USB port. Program the project into the kit, and observe on the oscilloscope that the signal on
SSO_Pin exhibits an active high behavior. Also observe that SS1_Pin exhibits an active low behavior and produces a signal
that is of opposite polarity to SSO_Pin.

Related Documents

Table 2 lists all relevant application notes, code examples, knowledge base articles, device datasheets, and Component
datasheets.

Table 2. Related Documents

Code Examples

CE209974 gic;?t?g(greathmg LED with Implements a breathing LED using a PWM and a Smart |0 component.
PSoC®4 Clock Buffer with Uses the Smart 10 to implement a clock buffer that can operate in chip
CE209975
Smart IO® deep-sleep mode

PSoC Creator Component Datasheets

Smart IO Supports Smart IO peripheral
SCB Supports SPI, UART and 12C serial communication
Pins Supports connection of hardware resources to physical pins

Device Documentation

PSoC 4 Datasheets

PSoC 4 Technical Reference Manuals

Development Kit (DVK) Documentation

PSoC 4 Kits
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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.

Products
. . PSoC® Solutions
Automotive cypress.com/go/automotive
Clocks & Buffers cypress.com/go/clocks psoc.cypress.com/solutions
Interface cypress.com/go/interface PSoC 1 |PSoC 3 | PSoC 4 |PSoC 5LP
Lighting & Power Control cypress.com/go/powerpsoc .
gning vhross.comigoinle Cypress Developer Community

Memory cypress.com/go/memory Community | Forums |Blogs | Video |Training
PSoC cypress.com/go/psoc .

yP 9P Technical Support
Touch Sensing cypress.com/go/touch

cypress.com/go/support

USB Controllers cypress.com/go/usb
Wireless/RF cypress.com/go/wireless

PSoC is a registered trademark and PSoC Creator is a trademark of Cypress Semiconductor Corp. All other trademarks or registered trademarks
referenced herein are the property of their respective owners.

Cypress Semiconductor Phone : 408-943-2600

198 Champion Court Fax : 408-943-4730
CYPRESS San Jose, CA 95134-1709 Website : www.cypress.com
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