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Objective 

This code example demonstrates the implementation of CapSense® linear slider and buttons and LED control. It sends  
information on CapSense linear slider and buttons over I2C to the CapSense Tuner or EZ-BLE™ PRoC™ Module on  
the CY8CKIT-145-40XX PSoC® 4000S Prototyping Kit. It also demonstrates a simple breathing LED using the SmartIO and 
TCPWM Components. 

 

Overview 

This code example demonstrates the operation of a CapSense linear slider with five segments and three CapSense buttons. 
Data from the CapSense linear slider and buttons is sent to the CapSense Tuner or EZ-BLE PRoC Module using I2C 
communication. The CapSense linear slider touch position and button status are used to turn ON/OFF corresponding LEDs on 
the kit. It also demonstrates the connectivity between the EZ-BLE PRoC Module (acting as a Peripheral and GATT server device) 
and mobile device running the CySmart™ mobile application (acting as a Central and GATT client device). This code example 
also demonstrates a simple breathing effect of LED with breath-in and breath-out rate of 1 Hz using the SmartIO and TCPWM 
(configured as PWM) Components. 

Requirements 

Tool: PSoC Creator™ 4.2 

Programming Language: C (Arm® GCC 5.4.1) 

Associated Parts: All PSoC 4000S parts 

Related Hardware: CY8CKIT-145-40XX PSoC 4000S Prototyping Kit 

Hardware Setup 

This example uses the CY8CKIT-145-40XX PSoC 4000S Prototyping Kit’s default configuration. See the kit guide to make sure 
the kit is configured correctly. 

Software Setup 

None. 

Operation 

Follow these steps to verify the code example: 

 Select the CE210709_CapSense_Linear_Slider_and_Buttons.cywrk file in the PSoC Creator Start page under Examples 
and Kits > Kits > CY8CKIT-145-40XX. Select a location to save the code example. 

 Build the project (select the PSoC Creator menu item Build > Build CE210709_CapSense_Linear_Slider_and_Buttons). 

 Connect the PSoC 4000S Prototyping Kit to your computer’s USB port. 

 Push the SWD Select switch (SW4) to the PSoC 4000S position to program the PSoC 4000S device. 

 Program the PSoC 4000S device (select Debug > Program). Blue LED (LED1) glows with breathing effect. 

 Touch the CapSense buttons and observe that the corresponding LEDs turn ON.  

 Slide your finger over the CapSense linear slider and observe that the LEDs turn ON depending on the touch position. 

  

http://www.cypress.com/
http://www.cypress.com/psoccreator
http://www.cypress.com/documentation/datasheets/psocr-4-psoc-4000s-family-datasheet-programmable-system-chip-psoc
http://www.cypress.com/CY8CKIT-145
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Verifying Code Example Using the CapSense Tuner 

 Launch the CapSense Tuner. Right-click the CapSense Component and select Launch Tuner from the menu as shown in 
Figure 1. 

Figure 1. Launch Tuner GUI 

 

 Navigate to Tools > Tuner Communication Setup in the CapSense Tuner GUI menu to set up the I2C communication 
(Figure 2). 

 Select KitProg2/<serial_number> - I2C 

 Choose the I2C address, sub-address size, and speed as used in EZI2C configuration (Figure 2) and click OK. 

Figure 2. Setting up I2C Communication 

 

http://www.cypress.com/
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 Click Connect and then Start as shown in Figure 3 and Figure 4. 

Figure 3. CapSense Tuner Connect Button 

 

Figure 4. CapSense Tuner Start Button 

 

After establishing the I2C communication with the CapSense Tuner, you can observe the touch position on the CapSense 
linear slider (centroid) and CapSense button state (ON/OFF). 

Figure 5 and Figure 6 show the scanning results for all the sensing elements. 

http://www.cypress.com/
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Figure 5. CapSense Tuner: Widget View of CapSense Buttons and Linear Sliders 

 

http://www.cypress.com/
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Figure 6. CapSense Tuner: Graph View of CapSense Linear Slider 

 

Verifying Code Example Using the CySmart Mobile Application 

To verify the CapSense linear slider operation using the CySmart mobile application, make sure that your mobile phone has the 
CySmart application installed. See the CySmart Mobile Application webpage and then follow the steps listed below: 

 Open the main.c file corresponding to CE210709_CapSense_Linear_Slider_and_Buttons project and change the 
ENABLE_TUNER macro value to ‘0u’. 

Note: When the ENABLE_TUNER macro value is ‘0u’, the PSoC 4000S device sends the data only to the Bluetooth Low 

Energy (BLE) CapSense Service. Change the ENABLE_TUNER macro value to ‘1u’ to use the CapSense Tuner. 

 Build the project (select the PSoC Creator menu item Build > Build CE210709_CapSense_Linear_Slider_and_Buttons). 

 Program the PSoC 4000S device; select Debug > Program. 

 In the Workspace Explorer, right-click the CE210709_EZ-BLE_Peripheral project and select Set As Active Project. 

 Build the project (select the PSoC Creator menu item Build > CE210709_EZ-BLE_Peripheral). 

 Push the SWD Select switch (SW4) to the ‘EZ-BLE’ position to program the EZ-BLE PRoC Module. 

 Program the EZ-BLE PRoC Module (select Debug > Program). 

 Open the CySmart application on the mobile device. If Bluetooth is not enabled on the device, the application will prompt to 
enable it. 

http://www.cypress.com/
http://www.cypress.com/documentation/software-and-drivers/cysmart-mobile-app
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 After Bluetooth is enabled, the CySmart mobile application will automatically search for available peripherals and list them. 

Select the CY8CKIT-145 peripheral as shown in Figure 7. 

Figure 7. CY8CKIT-145 Peripheral  

 

 When connected, the CySmart mobile application will list the profiles supported by the peripherals. Scroll and select the 
CapSense icon, as shown in Figure 8. 

Figure 8. CapSense Service Page 

 

 

http://www.cypress.com/
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 Swipe your finger on the CapSense linear slider on the kit and see a similar response on the CapSense page in the CySmart 

application, as shown in Figure 9. 

Figure 9. CapSense Slider 

 

Design and Implementation 

This code example has two PSoC Creator projects in a single workspace - CE210709_CapSense_Linear_Slider_and_Buttons 
and CE210709_EZ-BLE_Peripheral. 

CE210709_CapSense_Linear_Slider_and_Buttons 

Figure 10 shows the PSoC Creator schematics of the CE210709_CapSense_Linear_Slider_and_Buttons project. This project 
uses CapSense, EZI2C Slave, PWM, Pin, Clock, and SmartIO Components. 
   

Figure 10. PSoC Creator Schematics for CE210709_CapSense_Linear_Slider_and_Buttons 

 

http://www.cypress.com/
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The CapSense Component is configured with one linear slider widget with five segments and three button widgets. This project 
uses the CapSense Sigma-Delta (CSD) manual tuning mode with IDAC auto-calibration enabled. When the CapSense linear 
slider is touched, depending on the touch position, the corresponding LEDs are turned ON as shown in Table 1. In the case of 
CapSense buttons, if a touch is detected, corresponding LEDs are turned ON. 

Table 1. LEDs State Depending on the Finger Position on CapSense Linear Slider 

Finger Position (Centroid) on  
CapSense Linear Slider (C)1 

LED8 LED7 LED6 LED5 LED4 

No touch OFF OFF OFF OFF OFF 

0% <= C <= 20%  

(1st Segment of CapSense Linear Slider) 
OFF OFF OFF OFF ON 

20% < C <= 40%  

(2nd Segment of CapSense Linear Slider) 
OFF OFF OFF ON ON 

40% < C <= 60%  

(3rd Segment of CapSense Linear Slider) 
OFF OFF ON ON ON 

60% < C <= 80%  

(4th Segment of CapSense Linear Slider) 
OFF ON ON ON ON 

80% < C <= 100%  

(5th Segment of CapSense Linear Slider) 
ON ON ON ON ON 

  

                                            
1 Touch position from segment 0 (SLD0) as a percentage of CapSense linear slider length. 

http://www.cypress.com/
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The EZI2C Slave Component is used to monitor the sensor data on the PC using the CapSense Tuner available in the PSoC 
Creator integrated design environment (IDE). The CapSense linear slider touch position can also be viewed in the CySmart 
mobile application when data is sent to the EZ-BLE PRoC Module. When the CapSense Tuner is disabled in firmware, the 
CapSense linear slider touch position and button ON/OFF status is sent to the EZ-BLE PRoC Module on the PSoC 4000S 
Prototyping Kit via I2C using EZI2C Slave Component. 

In this project, an LED (LED1) is used to demonstrate the breathing effect. As shown in Figure 11, the breathing effect of LED 
is generated by XORing two PWM signals that have slightly different frequencies with a duty cycle of 50%. The XOR gate is 
implemented using the SmartIO Component. The SmartIO Component is configured in combinatorial mode with the Look-Up-
Table (LUT) configured for an XOR gate implementation. The two PWMs are of 100 Hz and 101.01 Hz frequency. Routing these 
PWM signals through an exclusive-OR (XOR) gate yields an output signal with a gradually changing duty cycle. Driving an LED 
with this signal results in a “breathing” effect, where the LED gradually gets brighter and dimmer. The rate of change is 
proportional to the difference between the PWM output frequencies. 

Figure 11. LED Breathing Effect by XORing Two PWM Signals 

 

http://www.cypress.com/


 CapSense Linear Slider and Buttons 

www.cypress.com Document No. 002-10709 Rev.*A 10 

Figure 12. Firmware Flowchart 
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CE210709_EZ-BLE_Peripheral 

Figure 13 shows the PSoC Creator schematics of CE210709_EZ-BLE_Peripheral project. This project uses BLE and I2C 
Components. 

http://www.cypress.com/
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Figure 13. PSoC Creator Schematics for CE210709_EZ-BLE_Peripheral 

 

The I2C Component configured in Master mode is used to receive the CapSense buttons ON/OFF status and linear slider touch 
position from the PSoC 4000S device on the PSoC 4000S Prototyping Kit. 

The Custom profile in this project consists of a single BLE Custom Service - CapSense. The CapSense Service consists of 
Custom Characteristics - CapSense Slider and CapSense Button. The CapSense Slider Characteristic is used to send one-
byte data, ranging from 0 to 100, as a notification to the GATT client device. This data is the finger location read by the CapSense 
Component on the 5-segment linear slider present on the kit. The CapSense Button Characteristic is used to send the number 
of buttons and their ON/OFF status, as a notification to the GATT client device. For more details on the CapSense Service 
implementation, see the Cypress CapSense Service guide. 

Components and Settings 

Table 2 and Table 3 list 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 2. List of PSoC Creator Components in the CE210709_CapSense_Linear_Slider_and_Buttons Project 

Component Instance Name Purpose Non-default Settings 

CapSense CapSense 
Scan 5-segment linear slider and 
three CapSense buttons 

See Figure 14 through Figure 18 

EZI2C Slave (SCB mode) EZI2C I2C Slave operation See Figure 19 

PWM (TCPWM mode) 
TCPWM1 Generate square wave and bring out 

the signal to GPIO 
See Figure 20 and Figure 21 

TCPWM2 

Clock Clock_1 Drive the PWM at 2 MHz See Figure 22 

Digital Output Pin 

 

LED1 Drive the SmartIO output to LED External terminal: Checked 

LED4 

Firmware controlled digital output 
pins that control status LEDs 

See Figure 23 

LED5 

LED6 

LED7 

LED8 

LED9 

http://www.cypress.com/
http://www.cypress.com/file/175556/download
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Component Instance Name Purpose Non-default Settings 

LED10 

LED11 

SmartIO SmartIO_Port2 
Implement XOR gate for two PWM 
signals 

See Figure 24 and Figure 25 

Table 3. List of PSoC Creator Components in CE210709_EZ-BLE_Peripheral Project 

Component Instance Name Purpose Non-default Settings 

Bluetooth Low Energy (BLE) BLE 

Establish BLE connectivity. 
Custom services are used for 
notifying the BLE Central 
device of CapSense slider and 
button data. 

See Figure 26 for Profile tab settings. 

For details on other non-default 
settings, open the Component 
Configuration window. 

I2C (SCB mode) I2CHW I2C Master operation See Figure 27 

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

Figure 14 through Figure 18 show the settings for the CapSense Component. 

Figure 14. CapSense Component’s Basic Tab 

 

http://www.cypress.com/
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Figure 15. CapSense Component’s Button (BTN0) Widget Details in Advanced Tab 

 

Figure 16. CapSense Component’s Button (BTN1) Widget Details in Advanced Tab 

 

http://www.cypress.com/
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Figure 17. CapSense Component’s Button (BTN2) Widget Details in Advanced Tab 

 

Figure 18. CapSense Component’s Linear Slider Widget Details in Advanced Tab 

 

http://www.cypress.com/
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Figure 19 shows the settings for the EZI2C Component. 

Figure 19. EZI2C Slave Component’s Basic Tab 

 

Figure 20 and Figure 21 show the settings for two TCPWM Components. 

http://www.cypress.com/
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Figure 20. TCPWM1 Component’s PWM Tab 

 

Figure 21. TCPWM2 Component’s PWM Tab 

 

Figure 22 shows the settings for the Clock Component. 

http://www.cypress.com/
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Figure 22. Clock Component’s Basic Tab 

 

Figure 23 shows the settings for the Pin Component. 

Figure 23. Pin Component’s Basic Tab 

 

Figure 24 and Figure 25 show the settings for the SmartIO Component. 

http://www.cypress.com/
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Figure 24. SmartIO Component’s General Tab 

 

Figure 25. SmartIO Component’s LUT5 Tab 

 

Figure 26 shows the settings for the BLE Component. 

http://www.cypress.com/
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Figure 26. BLE Component's Profiles Tab 

 

Figure 27 shows the settings for the I2C Component. 

Figure 27. I2C Component’s Basic Tab 

 

http://www.cypress.com/
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Table 4 and Table 5 show the pin assignment for the project done through the Pins tab in the Design Wide Resources window. 

Table 4. Pin Assignment for the CE210709_CapSense_Linear_Slider_and_Buttons Project 

Pin name 
CY8CKIT-145-40XX 

(CY8C4045AZI-S413) 

\CapSense:CintA\ P4[2] 

\CapSense:CintB\ P4[3] 

\CapSense:Cmod\ (Cmod) P4[1] 

\CapSense:Rx[0]\ (BTN0_Rx0) P1[4] 

\CapSense:Rx[1]\ (BTN1_Rx0) P1[5] 

\CapSense:Rx[2]\ (BTN2_Rx0) P1[6] 

\CapSense:Sns[0]\ (SLD_Sns0) P0[0] 

\CapSense:Sns[1]\ (SLD _Sns1) P0[1] 

\CapSense:Sns[2]\ (SLD _Sns2) P0[2] 

\CapSense:Sns[3]\ (SLD _Sns3) P0[3] 

\CapSense:Sns[4]\ (SLD _Sns4) P0[6] 

\CapSense:Tx[0]\ (BTN0_Tx) P1[3] 

\EZI2C:scl\ P1[0] 

\EZI2C:sda\ P1[1] 

\SmartIO_Port2:internalPin_o7\ P2[7] 

LED1 P2[5] 

LED4 P2[0] 

LED5 P2[1] 

LED6 P2[2] 

LED7 P2[3] 

LED8 P2[4] 

LED9 P3[4] 

LED10 P3[5] 

LED11 P3[6] 

Table 5. Pin Assignment for the CE210709_EZ-BLE_Peripheral Project 

Pin name CYBLE-022001-00 

\I2CHW:scl\ P5[1] 

\I2CHW:sda\ P5[0] 

http://www.cypress.com/
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Reusing This Example 

This example is designed for the CY8CKIT-145-40XX PSoC 4000S Prototyping Kit. To port the design to a different PSoC 4 
device, kit, or both, change the target device using the Device Selector and update the pin assignments in the Design Wide 
Resources Pins settings as needed. 

Related Documents 

Application Notes 

AN85951 PSoC 4 and PSoC Analog 
Coprocessor CapSense Design Guide 

Design Guide shows how to design capacitive touch sensing applications with PSoC 4 and 
PSoC Analog Coprocessor 

AN79953 Getting Started with PSoC 4 Describes PSoC 4 and explains how to build a first PSoC Creator project 

PSoC Creator Component Datasheets 

CapSense 
Supports various interfaces such as Button, Matrix Buttons, Slider, Touchpad, and 
Proximity Sensor 

EZI2C Slave Supports one or two address decoding with independent memory buffers 

PWM Supports Terminal Count Output for 8-, 16-, 24-, and 32-bit sequence lengths 

Pins Supports connection of hardware resources to physical pins. 

SmartIO Supports glue logic functionality, combinatorial and clocked operations on IO ports 

I2C Supports I2C Slave, Master, Multi-Master and Multi-Master-Slave configurations 

BLE Supports BLE 4.2 connectivity 

Device Documentation 

PSoC 4000S Family Datasheet PSoC 4000S Technical Reference Manuals 

Development Kit Documentation 

CY8CKIT-145-40XX PSoC 4000S Prototyping Kit 

  

http://www.cypress.com/
http://www.cypress.com/documentation/application-notes/an85951-psoc-4-capsense-design-guide
http://www.cypress.com/documentation/application-notes/an79953-getting-started-psoc-4
http://www.cypress.com/documentation/component-datasheets/psoc-4-capacitive-sensing-capsense
http://www.cypress.com/documentation/component-datasheets/ezi2c-slave
http://www.cypress.com/documentation/component-datasheets/psoc-4-timer-counter-pulse-width-modulator-tcpwm
http://www.cypress.com/documentation/component-datasheets/pins
http://www.cypress.com/documentation/component-datasheets/psoc-creator-component-datasheet-smart-io-10
http://www.cypress.com/documentation/component-datasheets/psoc-4-serial-communication-block-scb
http://www.cypress.com/documentation/component-datasheets/psoc-creator-component-datasheet-bluetooth-low-energy-ble
http://www.cypress.com/documentation/datasheets/psoc-4-psoc-4000s-family-datasheet
http://www.cypress.com/documentation/technical-reference-manuals/psoc-4000s-family-psoc-4-architecture-technical-reference
http://www.cypress.com/CY8CKIT-145
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