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Objective 

This code example implements a standard USB HID mouse with a single button. The mouse cursor will move in the shape of a 
box on the screen. 

 

Overview 

This project demonstrates the use of the USBFS Component to implement a HID mouse. Using the standard HID mouse 
descriptor, the PSoC® device enumerates as a mouse on the PC. When the enumeration is complete, PSoC sends the data 
about the relative movement of the mouse to the PC. A single button is also implemented in the project to emulate the left 
button, or button 1, on a standard mouse. You can hold down the button on the kit and watch the cursor highlight text or select 
items on a desktop while it draws the box. 

Requirements 

Tool: PSoC Creator™ 4.2 

Programming Language: C (Arm® GCC 5.4.1) 

Associated Parts: PSoC 3 and PSoC 5LP parts 

Related Hardware: CY8CKIT-059, CY8CKIT-001, CY8CKIT-050, CY8CKIT-030 

Hardware Setup 

Plug in a USB cable to the USB connector on your kit. 

This code example is targeted at the CY8CKIT-059 PSoC 5LP Prototyping Kit. If you are using this kit, then no external 
hardware connections are needed. 

If you are not using CY8CKIT-059, you may also need to target a different PSoC device. To do so, right-click the project in 
Workspace Explorer and select Device Selector. Select the appropriate PSoC device for your hardware platform. 

Software Setup 

There is no special software setup to use this project. HID drivers come standard on most operating systems, a benefit of 
creating a HID device. 

Operation 

Program your kit with the code example and plug in a USB cable from your PC to the USB connection on the kit (not the 
programming connection). Press the associated button to emulate a left click on the mouse. 

Design and Implementation 

Figure 1 shows the PSoC Creator™ schematic for the code example. 

http://www.cypress.com/
http://www.cypress.com/products/psoc-creator-integrated-design-environment-ide
http://www.cypress.com/PSoC3
http://www.cypress.com/PSoC5lp
http://www.cypress.com/go/CY8CKIT-059
http://www.cypress.com/go/CY8CKIT-001
http://www.cypress.com/go/CY8CKIT-050
http://www.cypress.com/go/CY8CKIT-030
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Figure 1. USB HID Mouse Code Example Schematic 

 

The code example uses the USBFS Component to implement the HID mouse and a digital input pin configured in resistive 
pull-up mode to implement the mouse button. 

The firmware for the code example is implemented in main.c. The firmware performs the following functions: 

▪ Enumerates the PSoC device as a HID mouse. 

▪ Sends a packet of data with the mouse movement and button status to the PC. 

▪ Waits for the last packet to be acknowledged by the PC. 

▪ Updates the position data and button data after a brief delay. 

▪ Loads the new mouse data into the USB end to be sent to the PC. 

The design can be extended to implement a functional mouse by adding real user input to load the X and Y position data with. 
This can be a joystick or a trackball fed into the ADC. 

Components and Settings 

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

Table 1. List of PSoC Creator Components 

Component Instance Name Purpose Non-default Settings 

USBFS USBFS_1 Implements the 3-Button mouse functionality 

Product ID: 0xE011 

Manufacturing String: Cypress Semiconductor 

Product String: Square Mouse 

Max Power (mA): 20 

Class: HID 

HID Report: 3 Button Mouse 

Direction: IN 

Transfer Type: INT 

Enable SOF interrupt 

Digital Input Pin Button_1 Used to emulate the left click on the mouse 

External Terminal 

Hardware Connection (Unchecked) 

Initial drive state: High (1) 

 

http://www.cypress.com/
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Table 2 and Figure 2 show the pin selections and the required clock settings for USB operation. 

Table 2. Pin Selections 

Pin Name Location 

\USBFS_1: Dm\ P15[7] 

\USBFS_1: Dp\ P15[6] 

Button_1 P2[2]  

 

Figure 2. Clock Settings for USB Operation 

 

Reusing This Example 

This code example is designed to run on CY8CKIT-059. To port the design to a different PSoC device and/or kit, change the 
target device in Device Selector, and update the pin assignments in the Design Wide Resources Pins settings as needed. 

Related Documents 

Application Notes 

AN57473 - USB HID Basics with PSoC® 3 and PSoC 5LP Introduction to USB HID with PSoC  

AN58726 - USB HID Intermediate with PSoC® 3 and PSoC 5LP Intermediate level USB HID with PSoC 

AN82072 - PSoC 3 and PSoC 5LP USB General Data Transfer with 
Standard HID Drivers 

General data transfer using HID drivers with PSoC 

AN57294 - USB 101: An Introduction to Universal Serial Bus 2.0 Introduction to USB 

http://www.cypress.com/
http://www.cypress.com/?rID=39404
http://www.cypress.com/?rID=40103
http://www.cypress.com/?rID=70131
http://www.cypress.com/?rID=39327
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AN56377 - PSoC 3 and PSoC 5LP - Introduction to Implementing USB Data 
Transfers 

Introduction to USB transfer types 

Code Examples 

CE95390 USB Audio with PSoC 3/5LP 

CE95393 USB Bulk Transfer with PSoC 3/5LP 

CE95395 USB MIDI with PSoC 3/5LP 

CE95396 USB UART with PSoC 3/5LP 

PSoC Creator Component Datasheets 

USBFS Details use of the USBFS Component 

Device Documentation 

PSoC 3 Datasheets PSoC 3 Technical Reference Manuals 

PSoC 4 Datasheets PSoC 4 Technical Reference Manuals 

PSoC 5LP Datasheets PSoC 5LP Technical Reference Manuals 

Development Kit (DVK) Documentation 

PSoC 3 and PSoC 5LP Kits 

PSoC 4 Kits 

 
 
 
 
 
 
 

  

http://www.cypress.com/
http://www.cypress.com/?rID=39553
http://www.cypress.com/?rid=105640
http://www.cypress.com/?rid=105645
http://www.cypress.com/?rid=105648
http://www.cypress.com/?rid=105649
http://www.cypress.com/?rID=48924
http://www.cypress.com/?app=search&searchType=advanced&keyword=&rtID=107&id=2232&source=ce95314
http://www.cypress.com/search/all?f%5b0%5d=meta_type%3Atechnical_documents&f%5b1%5d=resource_meta_type%3A583&f%5b2%5d=field_related_products%3A1292
http://www.cypress.com/?app=search&searchType=advanced&keyword=&rtID=107&id=5301&id=4749&id=5284&applicationID=0&l=0&source=ce95314
http://www.cypress.com/?app=search&searchType=advanced&keyword=&rtID=117&id=5301&id=4749&id=5284&applicationID=0&l=0&source=ce95314
http://www.cypress.com/?app=search&searchType=advanced&keyword=&rtID=107&id=4562&applicationID=0&l=0&source=ce95314
http://www.cypress.com/?app=search&searchType=advanced&keyword=&rtID=117&id=4562&applicationID=0&l=0&source=ce95314
http://www.cypress.com/?app=search&searchType=advanced&keyword=&rtID=110&id=2232&id=4562&applicationID=0&l=0&source=ce95314
http://www.cypress.com/documentation/development-kitsboards/psoc-4-development-kits
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PSoC Resources 

Cypress provides a wealth of data at www.cypress.com to help you select the right PSoC device for your design and quickly 
and effectively integrate it into your design. For a comprehensive list of resources, see KBA86521 – How to Design with 
PSoC 3, PSoC 4, and PSoC 5LP. The following is an abbreviated list: 

▪ Overview: PSoC Portfolio, PSoC Roadmap 

▪ Product Selectors: PSoC 1, PSoC 3, PSoC 4, 
PSoC 5LP, or PSoC 6. In addition, PSoC Creator 
includes a device selection tool. 

▪ Datasheets: Describe and provide electrical 
specifications for the PSoC device families. 

▪ CapSense Design Guides: Learn how to design 
capacitive touch-sensing applications. 

▪ Application Notes: Cover a broad range of 
topics, from basic to advanced level. 

▪ Code Examples: for PSoC 3, PSoC 4, and 
PSoC 5LP; or for PSoC 6. 

▪ PSoC Technical Reference Manuals (TRM): 
Provide detailed descriptions of the architecture 
and registers for PSoC device family. 

▪ Training Videos: These videos provide guidance 
on getting started with various Cypress product 
families and tools. 

▪ Development Kits: Some examples include: 

 PSoC 6 BLE Pioneer Kit is a low-cost hardware platform that 
enables design and debug of the PSoC 63 series. It comes 
with an E-Ink display shield board. 

 CY8CKIT-042 and CY8CKIT-040, Pioneer kits, are easy-to-
use and inexpensive development platforms. These kits 
include connectors for Arduino™ compatible shields and 
Digilent® Pmod™ daughter cards. 

 CY8CKIT-049 is a series of very low-cost prototyping 
platform for sampling PSoC 4 devices. 

 CY8CKIT-030 and CY8CKIT-050 are designed for analog 
performance. They enable you to evaluate, develop, and 
prototype high-precision analog, low-power, and low-voltage 
applications powered by PSoC 3 and PSoC 5LP, 
respectively. 

 CY8CKIT-001 is a common development platform for all 
PSoC family devices. 

 CY8CKIT-059 is a rapid prototyping kit for PSoC 5LP. 

▪ The MiniProg3 device provides an interface for flash 
programming and debug. 

 

  

http://www.cypress.com/
http://www.cypress.com/
http://www.cypress.com/?id=4&rID=77024&source=ce95277
http://www.cypress.com/?id=4&rID=77024&source=ce95277
http://www.cypress.com/psoc
http://www.cypress.com/resource-types/product-roadmaps/cypress-psoc-and-mcu-portfolio-roadmap
http://www.cypress.com/search/psg/1278
http://www.cypress.com/search/psg/1292
http://www.cypress.com/search/psg/1297
http://www.cypress.com/search/psg/1307
http://www.cypress.com/search/psg/114026
http://www.cypress.com/products/psoc-creator-integrated-design-environment-ide
http://www.cypress.com/search/all?f%5b0%5d=meta_type%3Atechnical_documents&f%5b1%5d=resource_meta_type%3A575&f%5b2%5d=field_related_products%3A1297&f%5b3%5d=field_related_products%3A1292&f%5b4%5d=field_related_products%3A1302&f%5b5%5d=field_related_products%3A1307
http://www.cypress.com/search/all/%22CapSense%20Design%20Guide%22?f%5b0%5d=meta_type%3Atechnical_documents
http://www.cypress.com/search/all?f%5b0%5d=meta_type%3Atechnical_documents&f%5b1%5d=resource_meta_type%3A574&f%5b2%5d=field_related_products%3A1277
http://www.cypress.com/documentation/code-examples/psoc-345-code-examples
http://www.cypress.com/documentation/code-examples/psoc-345-code-examples
http://www.cypress.com/documentation/code-examples/psoc-6-mcu-code-examples
http://www.cypress.com/search-results?as_q=technical%20reference%20manual%20psoc#gsc.tab=0&gsc.q=technical%20reference%20manual%20psoc&gsc.page=1
http://www.cypress.com/training
http://www.cypress.com/microcontrollers-mcus-kits
http://www.cypress.com/documentation/development-kitsboards/psoc-6-ble-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-042-psoc-4-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-040-psoc-4000-pioneer-development-kit
http://www.cypress.com/documentation/development-kitsboards/psoc-4-cy8ckit-049-4xxx-prototyping-kits
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-030-psoc-3-development-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-050-psoc-5lp-development-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-001-psoc-development-kit
http://www.cypress.com/?rid=108038
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-002-psoc-miniprog3-program-and-debug-kit
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PSoC Creator 

PSoC Creator is a free, Windows based Integrated Design Environment (IDE). It enables you to design system hardware and 
firmware concurrently based on PSoC 3, PSoC 4, PSoC 5LP, and PSoC 6 MCU (see Figure 3). With PSoC Creator, you can 
do the following: 

1. Drag and drop Components to build your hardware 
system design in the main design workspace. 

2. Codesign your application firmware with the PSoC 
hardware. 

3. Configure Components using configuration tools. 

4. Explore the library of 100+ Components. 

5. Review Component datasheets. 

Figure 3. PSoC Creator Features 

 

http://www.cypress.com/
http://www.cypress.com/psoccreator/?source=cexxxxx
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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 Forums | 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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