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Objective 

This code example demonstrates the implementation of gesture detection in PSoC® 4 with a CapSense® linear slider using the 
PSoC Creator™ CapSense Component. 

 

Requirements 

Tool: PSoC Creator 4.2  

Programming Language: C (Arm® GCC 5.4.1) 

Associated Parts: PSoC 4000S and PSoC 4100S devices 

Related Hardware: CY8CKIT-149 PSoC 4100S Plus Prototyping Kit 

Overview 

CapSense Sliders are used for controls requiring gradual adjustments. Examples include a lighting control, volume control, 
graphic equalizer, and speed control. With gesture detection capability on the CapSense slider, a slider can detect a touch, 
position movement as well as gestures, which allows the implementation of advanced and sophisticated capacitive sensing-
based user interfaces. 

This code example demonstrates the implementation of gesture detection on CapSense linear slider using the CapSense 
Component. To demonstrate the gesture functionality, PSoC 4 controls three LEDs, whose brightness is controlled based on 
the position detected on the slider and turned ON and OFF based on the detected gestures. Alternatively, the CapSense software 
tuner can be used for real-time tuning and monitoring of detected gestures. 

The CapSense Component requires a time stamp implemented in application firmware for the gesture detection algorithm. This 
code example also demonstrates three different ways to implement the time stamp for the CapSense Component. 

Hardware Setup 

This code example is set up to use CY8CKIT-149 by default, but this code example can be used with other PSoC 4 devices. To 
see how to migrate this code example to a new device, see Reusing this Example. 

Software Setup 

No software setup required. 

Operation 

1. Connect CY8CKIT-149 to your computer using a USB cable. 

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

3. Tap the slider once and confirm that the LED connected to P5[5] turns OFF; tap it again and confirm that the LED turns 
back ON. 

4. Slide your finger slowly up and down the slider and confirm that the LED connected to P5[5] changes brightness. 

5. Flick your finger across the slider starting on the left-hand side and slide right quickly, confirm that the LED connected to 
P1[0] turns OFF; doing this again will turn the LED back ON. 

6. Flick your finger across the slider starting on the right-hand side and slide left quickly, confirm that the LED connected to 
P2[2] turns OFF; doing this again will turn the LED back ON. 

http://www.cypress.com/
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7. In PSoC Creator, right-click on the CapSense Component and select Launch Tuner. Click Connect, select I2C, and then 
click Start. Ensure that the data rate is set to 400 kbps. Go to the Gesture View tab and select Synchronized. As each 
gesture is performed, confirm that the gesture shows up under the Detected Gesture portion of the page. Note that when 
the tuner is used, LEDs will only respond correctly to a gesture when using USING_SYS_TICK_CALLBACK. For directions on 

how to use this and for more information see Timestamp. 

Design and Implementation 

Each gesture is captured and is used to control different LEDs. The tuner also shows different gestures that the slider has 
detected and shows a picture on the screen as shown in Figure 1. All CapSense Gesture settings can be manipulated as seen 
in Components and Settings. 

Figure 1. Flick Left, Click, Flick Right Gestures 

 

Timestamp 

CapSense gestures use a timestamp to determine what gesture was detected. This code example describes three ways to 
accomplish this. This can be changed by changing the #define TIMESTAMP_METHOD to USING_SYS_TICK_CALLBACK, 

USING_MAIN_LOOP, or USING_APP_TIMESTAMP. Note that only USING_SYS_TICK_CALLBACK will properly control the LEDs while 

using the tuner. This is because the callback will update the timestamp based on the system clock. The other two methods 
update only when their functions are called, which means that if the time between function calls changes, for example taking 
time to send data to the tuner, the timestamp controlling the gestures is inaccurate. 

CapSense Slider and Gestures 

In the CE224820_CapSense_Slider_Gestures example, the following functions are performed: 

1. Initialize and start all hardware components. 

2. Link the communication buffer for the EZI2C Component to the CapSense data structure. 

3. Set up one of the three different timestamp methods depending on the value of #define TIMESTAMP_METHOD: 

▪ USING_SYS_TICK_CALLBACK increments the timestamp through a callback function using the system clock. 

▪ USING_MAIN_LOOP increments the timestamp every time CapSense_IncrementGestureTimestamp is called in 

the main loop. 

▪ USING_APP_TIMESTAMP increments the timestamp by keeping a counter, which is then passed into the 

CapSense_SetGestureTimestamp function. 

4. The CapSense Component scans all widgets, and when complete, processes all data. 

5. Store the gesture and use it in a switch statement to control the LEDs. 

6. Send all data to the tuner. 

7. Scan CapSense widgets before restarting the loop. 

http://www.cypress.com/
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Figure 2 shows the top-level design of the PSoC Creator project: 

Figure 2. CE224820_CapSense_Slider_Gestures Top Design Schematic 

 

Components and Settings 

Table 1 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 1. PSoC Creator Components 

Component Instance Name Purpose Non-default Settings 

CapSense CapSense Processes all data from the sensors 

For Linear slider, see Figure 3. 

For Click Gesture settings, see Figure 4. 

For Swipe Gesture settings, see Figure 5. 

EZI2C EZI2C Transmits data from the kit to the tuner 
Change the Data rate to 400 (kbps) and the Sub-address 
size to 16. 

PWM PWM Controls the duty cycle of the middle light 
Under the PWM tab deselect all interrupts, change the 
period to 10000, and the Compare value to 5000. 

 

Figure 3. CapSense Slider Settings 

 

http://www.cypress.com/
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Figure 4. CapSense Click Gestures Tab Configuration 

 

Figure 5. CapSense Swipe Gestures Tab Configuration 

 

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

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

This code example can be used with two kits, CY8CKIT-149 or CY8CKIT-145-40xx. Ensure the following before porting this 
code example: 

1. All the pins are unlocked in Design Wide Resources. 

2. If using CY8CKIT-149, ensure that the number of elements is six under Basic in the CapSense Component configuration. 
If using CY8CKIT-145-40xx, ensure that the number of elements is five. Figure 3 shows how to change the number from 
six to five under Sensing elements. 

To port the code to a new device, in PSoC Creator, select Project > Device Selector and change to the target device. 

In some cases, a resource used by a code example (for example, an IP block) is not supported on another device. In that case, 
the example does not work. If you build the code targeted at such a device, errors occur. See the device datasheet for information 
on what a particular device supports. 

Related Documents 

For a comprehensive list of PSoC 3, PSoC 4, and PSoC 5LP resources, see KBA86521 in the Cypress community. 

Application Notes 

AN79953 – Getting Started with PSoC® 4 Describes PSoC 4 devices and how to build your first PSoC Creator project 

Code Examples 

CE224821 – CapSense Touchpad and Gestures Shows how to use Gestures on a touchpad 

PSoC Creator Component Datasheets 

CapSense CapSense Component datasheet for more information 

Device Documentation 

PSoC 4 Datasheets PSoC 4 Technical Reference Manual 

Development Kit Documentation 

CY8CKIT-149 PSoC 4100S Plus Prototyping Kit 

CY8CKIT-145-40xx PSoC 4000S Prototyping Kit 

PSoC 4 Kits 

Tool Documentation 

PSoC Creator Look in the Downloads tab for Quick Start and User Guides 

http://www.cypress.com/
https://community.cypress.com/docs/DOC-9422
http://www.cypress.com/documentation/application-notes/an79953-getting-started-psoc-4
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https://www.cypress.com/documentation/development-kitsboards/cy8ckit-149-psoc-4100s-plus-prototyping-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-145-40xx-psoc-4000s-capsense-prototyping-kit
http://www.cypress.com/documentation/development-kitsboards/psoc-4-development-kits
http://www.cypress.com/documentation/development-kitsboards/psoc-4-development-kits
http://www.cypress.com/documentation/development-kitsboards/psoc-4-development-kits
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http://www.cypress.com/documentation/development-kitsboards/psoc-4-development-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 

Arm® Cortex® Microcontrollers cypress.com/arm 

Automotive cypress.com/automotive 

Clocks & Buffers cypress.com/clocks 

Interface cypress.com/interface 

Internet of Things cypress.com/iot 

Memory  cypress.com/memory 

Microcontrollers cypress.com/mcu 

PSoC cypress.com/psoc 

Power Management ICs cypress.com/pmic 

Touch Sensing cypress.com/touch 

USB Controllers cypress.com/usb 

Wireless Connectivity cypress.com/wireless 

PSoC® Solutions 

PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP | PSoC 6 MCU  

Cypress Developer Community 

Community | Projects | Videos | Blogs | Training | 
Components 

Technical Support 

cypress.com/support

All other trademarks or registered trademarks referenced herein are the property of their respective owners. 
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