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Developing RF-Based Remote Control Using WirelessUSB™-NL
Author: Dikshak Pandya
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Associated Part Family: CY3668 WirelessUSB™-NL DVK
Software Version: PSoC® Designer™ 5.3 or higher
Related Documents: For a complete list of the application notes, click here.

AN83281 shows you how to use Cypress’s WirelessUSB™-NL radio technology to develop an RF-based remote
control for smart TVs and set-top boxes. The resulting application overcomes the major shortcomings of IR-based
remote control. Included in the application note are descriptions of the system architecture and associated functional
modules and PSoC projects.
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1 Introduction

This application note focuses on an RF-based remote control device operating over the 2.4-GHz ISM (industrial,
scientific, and medical) band. Because it uses Cypress’s proprietary WirelessUSB-NL radio, the device overcomes the
following shortcomings of IR-based remote control:

e line-of-sight pointing

e limited operating angles
¢ short transmission range
o reflection problems

e high current consumption

The remote control device consists of a WirelessUSB Bridge/Dongle and a WirelessUSB Remote Control. Both devices
use Cypress’s low-power 2.4-GHz WirelessUSB-NL radio (CYRF8935).
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A WirelessUSB Dongle is attached to a USB HID (human interface device)-compliant smart TV, a digital set-top box
(STB) or a PC. The dongle enumerates as a composite USB Device with an HID-compliant consumer control interface,
keyboard and HID mouse interfaces. In addition, the dongle adds WirelessUSB Host transceiver capability to a USB
HID-compliant smart TV or a set-top box to communicate with a WirelessUSB Remote Control device and other
WirelessUSB HID devices. (The terms WirelessUSB Bridge and WirelessUSB Dongle are used interchangeably in this
application note.)

A WirelessUSB Remote Control and Dongle use the proprietary Enhanced AgileHID™ protocol for wireless
communication.

The Enhanced AgileHID is a proprietary protocol designed for low-power wireless HID applications, such as a mouse,
keyboard, consumer control device, and presenter. The protocol works with WirelessUSB technology using
WirelessUSB-NL radio.

The WirelessUSB Dongle application runs on an enCoRe™ V (Enhanced Component Reduction) 8-bit microcontroller,
supporting a full-speed USB controller, and the WirelessUSB Remote Control application runs on an enCoRe™ V LV
microcontroller. Refer to enCoRe™ V L/ TRM and WirelessUSB™-NL Radio TRM for complete details.

The code example application in this application note demonstrates the remote control functionality using a PC. (A
USB-HID-compliant smart TV was not available.) The WirelessUSB Remote Control application can control media
player application functions, such as Play/Pause, Stop, and Volume Control, on the USB HID-compliant smart TV or a
PC. Here’s how the remote control application works:

e The WirelessUSB Remote Control establishes the wireless link with the WirelessUSB Dongle attached to the smart
TV or PC.

e It sends WirelessUSB data packets for USB HID-compliant remote control reports.

e The WirelessUSB Dongle converts the data packets to the USB HID-compliant consumer control report
descriptors.

e It sends the data packets to the USB HID-compliant application running on a smart TV or PC.

You can add functions and user-defined smart features to enhance the attached example code. For more
information, see the USB HID usage table specification, HUT 1.12.

Figure 1. WirelessUSB Remote Control System

USB-HID Compliant Media
Control Anblications

WirelessUSB™
Dongle
WirelessUSB™ Remote
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WirelessUSB Resources

Cypress provides a wealth of data at www.cypress.com to help you to select the right WirelessUSB device for your
design, and quickly and effectively integrate the device into your design. For a comprehensive list of resources, see
the wireless webpage.

Overview: Wireless Roadmap , Modules
Roadmap , Wireless Portfolio

Product Selectors: Wireless Product
selector

Datasheets describe and provide electrical
specifications for various device families. You
can access the datasheet of all wireless
products here.

Application Notes and Code Examples
cover a broad range of topics, from basic to
advanced level. Many of the application notes
include code examples. You can access the
complete list of wireless AN here.

2.1 PSoC Designer

PSoC Designer is the revolutionary Integrated Design Environment (IDE) that you can use to customize PSoC to meet
your specific application requirements. PSoC Designer software accelerates system bring-up and time-to-market.
Develop your applications using a library of pre-characterized analog and digital peripherals in a drag-and-drop design
environment. Then, customize your design leveraging the dynamically generated API libraries of code. Finally, debug
and test your designs with the integrated debug environment including in-circuit emulation and standard software debug

features.

u

m  Extensive User Module Catalog

m  [ntegrated source code editor (C and Assembly)

m  Free C compiler with no size restrictions or time limits
®m  Built-in Debugger

m  ntegrated Circuit Emulation (ICE)

®m  Built-in Support for Communication Interfaces:

o g M w D ke

m  Technical Reference Manuals (TRM)
provide detailed descriptions of the
architecture  and registers in  each
WirelessUSB device family.

You can access the complete list of wireless
products TRM here.

m  Development Kits:

You can access the complete list of wireless
kits and reference designs here

Cypress also offers ARM Cortex-M0 based,
single-chip Bluetooth Low Energy (BLE) or
Bluetooth Smart solutions. You can learn more
about Cypress BLE devices here.

Cypress has a BLE based remote control RDK.
You can get more details about the RDK here.

Application Editor GUI for device and User Module configuration and dynamic reconfiguration

= Hardware and software 12C slaves and masters

=  Low/Full-speed USB 2.0

= Upto 4 full-duplex UARTSs, SPI master and slave, and Wireless
Figure 2 shows PSoC Designer windows. Note: This is not the default view.

Global Resources - all device hardware settings.

Parameters — the parameters of the currently selected User Modules.

Pinout — information related to device pins.

Chip-Level Editor — a diagram of the resources available on the selected chip.

Datasheet — the datasheet for the currently selected UM

User Modules — all available User Modules for the selected device.
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7. Device Resource Meter — device resource usage for the current project configuration.
8. Workspace — a tree level diagram of files associated with the project.

9. Output — output from project build and debug operations.

Note: For detailed information on PSoC Designer, go to PSoC® Designer > Help > Documentation >
Designer Specific Documents > IDE User Guide.

Figure 2. PSoC Designer Layout
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Ready.

3 WirelessUSB Remote Control System Architecture

The WirelessUSB Remote Control application is demonstrated using the enCoRe V-based CY3668 WirelessUSB NL
Development Kit with the low-power WirelessUSB-NL radio transceiver. Use Cypress’s PSoC Designer™ Integrated
Development Environment (IDE) to create WirelessUSB Remote Control and WirelessUSB Dongle applications.

PSoC Designer is a hardware and software co-design environment based on schematic entry and embedded design
methodology. The IDE simplifies the configuration and the interconnection of controller peripheral devices, such as an
interrupt controller, timers, GPIO, and USB.

Using PSoC Designer, you can automate code generation for User Modules of controller peripherals based on their
configurations.

The WirelessUSB Remote Control system is composed of a WirelessUSB Dongle and WirelessUSB Remote Control
device. Figure 3 shows the layered architecture of the system.

The WirelessUSB Dongle functions as the WirelessUSB Host device and manages all of the WirelessUSB Devices
connected to it. It uses the Master mode of the Enhanced AgileHID protocol to interact with the underlying radio and to
manage all the WirelessUSB communication. PSoC USB User Module library APIs communicate with a USB-HID-
compliant application using the PC USB Host controller and USB-HID function driver.
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The WirelessUSB Remote Control is a native WirelessUSB HID device that uses the slave mode of the Enhanced
AgileHID protocol to communicate with the WirelessUSB Host. The remote control manages a push button-based user
interface through GPIOs. You can enhance the example application for WirelessUSB Remote Control code to create
an interface with other user inputs, such as touch or keys.

Figure 3. Remote Control System Layered Architecture

USB Device Firmware

WirelessUSB Remote Control App

WirelessUSB Dongle App

Enhanced AgileHID Master
Protocol

Enhanced AgileHID Slave
Protocol
WirelessUSB-NL Driver

((“ }}j} WirelessUSB-NL Driver

3.1 WirelessUSB Dongle

The WirelessUSB Dongle is implemented using the enCoRe V-based CY3668 DVK with WirelessUSB-NL radio. The
enCoRe V USB User Module adheres to the USB2.0 specification for full-speed devices. Specifically, it supports control,
interrupt, bulk, and isochronous transfers. For more details, refer to the enCoRe V USB User Module datasheet.

The WirelessUSB Dongle is composed of the following functional modules:

m  PSoC USB Device Firmware
m  WirelessUSB Dongle application
m  Enhanced AgileHID Master Protocol

m WirelessUSB-NL Driver

The WirelessUSB Dongle application uses the PSoC library APIs for User Modules USB, GPIOs, SPI, and the Timer.
Push buttons work with GPIOs as the user input for entering bind mode of the WirelessUSB Remote Control device.
The Enhanced AgileHID Master protocol uses the Timer to control the operations of the WirelessUSB Device.

Figure 4 shows the block diagram of the WirelessUSB Dongle.
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Figure 4. WirelessUSB Dongle Block Diagram

CY3668 — WirelessUSB Dongle

USB Device Firmware

This module is responsible for USB Device enumeration. It handles USB control and data transactions between the
USB Host and a USB Device.

The WirelessUSB Dongle application uses APIs exposed by this module for USB User Module initialization, USB
control, and data transactions. For a list of APIs, refer to the PSoC USB User Module datasheet.

The PSoC Designer USB User Module includes the USB setup wizard, which lets you modify the Device Descriptor,
Configuration Descriptor, Interface Descriptor, and Report Descriptor to fit your application.

Enumeration Process

The enumeration process consists of requests made by the USB Host for descriptors stored in the USB Device. The
descriptors describe the device’s capabilities.

The device must respond with descriptors that follow a standard format according to the USB specification. Descriptors
contain basic information about a device response to device descriptor, configuration, interface and report descriptor
requests by the USB Host.

The WirelessUSB Remote Control application enumerates as a composite USB Device. It can support a USB HID
consumer-compliant remote control device, a USB HID keyboard, and USB HID mouse interfaces.

An HID-class device identifies its data protocol and the type of data provided within its Report descriptor.

The Report descriptor is loaded and parsed by the HID class driver as soon as the device is detected. Protocols for
existing and new devices are created by mixing data types within the Report descriptor.

Figure 5 shows a sample Report descriptor template for an HID consumer-compliant PC-based multimedia remote
control device. It provides the following functions:

m  Transport Control (Play/Pause, Stop)
®  Audio Control (Vol. Increase, Vol. decrease)

®  Figure Report descriptor for Remote Control Device
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Figure 5. HID-Compliant Consumer Control Report Descriptor

{2 HID Report Descriptor CC_REM_CTRL_RPT
(] Usage Page Usage Page 05 0C
{1 Usage Usage 09 01
1] Collection Collection (Application 01

(2] Logical Minimum Logical Minimum 15 00
{11 Logical Maximum Logical Maximum 25 01
) Usage Usage 09CD
() Usage Usage 09 B7
{_] Report Size Report Size 75 01
{_ Report Count Report Count 95 02
{7 Input Input (Data, Variable, Absolute 02
| Usage Usage 09 E9
] Usage Usage 09 EA
{22 Report Size Report Size 75 01
) Report Count Report Count 95 02
(] Input Input (Data, Variable, Absolute, Null-State 42)
{_] Repott Size Report Size 75 04
{22 Report Count Report Count 95 01
{0 Input Input (Constant 01)
{71 End Collection End Collection CO

Table 1. Report Descriptor Data for Remote Control

b7 | b6 | b5 | b4 b3 b2 | b1 bO
Pad bits Vol. Vol. | Stop | Play/Pause
Down | Up

The nature and size of USB HID data are determined by using the report descriptor of the HID class driver.

Table 1 shows the USB HID data for HID report descriptor for a remote control application with audio control and media
transport control operation. You can group and construct application-specific functional controls and add programmable
buttons for the consumer control page based on the HID usage table, per HUT1.12 specification.

The setup wizard of PSoC Designer's USB User Module has a sample report descriptor template, which lets you create
and edit the report descriptor format to meet your requirements.

Refer to the USB HID specification for a detailed description of each HID report descriptor item. Based on the report
descriptor, the data is formed and interpreted by the HID class driver.

You can add more consumer control features to the report descriptor, as Figure 4 shows. Refer to the HID usage table
document for a detailed description of available HID-compliant cocnsumer controls.

USB transactions

The WirelessUSB Dongle uses a control endpoint pipe to control data exchange in the form of descriptors with the USB
Host, as follows:

m  Receiving and responding to requests for USB control and class data
m  Transmitting data when polled by the HID class driver for Get_Report requests
®  Receiving data from the host

The WirelessUSB Dongle uses an Interrupt pipe for the following two functions:

m  Sending asynchronous (unrequested) data received from the WirelessUSB HID device to the USB host device for
consumer-compliant remote control, keyboard, and so on. Typical HID data can be “key presses,” “switch data,” or
“motion sensor data.”

®  Transmitting low-latency data to the device

WirelessUSB Dongle Application
This module is responsible for the following functions:
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3.2

m  USB Device control function
o USB Device initialization
o USB Device power save mode
m  WirelessUSB Host control function
o Connect/Disconnect, Bind Procedure
o Power save mode

o Data transformation for WirelessUSB data packets to HID USB data

The WirelessUSB Dongle application controls downstream WirelessUSB native wireless HID devices, such as
wireless consumer-compliant remote control, wireless keyboard, and wireless mice using the Enhanced
AgileHID protocol.

Enhanced AgileHID Master Protocol Layer

The Enhanced AgileHID protocol is configured in master mode during compile time for the WirelessUSB Dongle
application. Enhanced AgileHID Master Protocol controls over-the-air wireless transactions with native WirelessUSB
HID devices.

The Enhanced AgileHID protocol communicates with the radio Hardware Abstraction Layer (HAL) layer to control
different types of low-power 2.4-GHz RF transceivers.

The Enhanced AgileHID Protocol provides a controlled interface in the form of APIs to the application layer for the
following services:

m  Radio configuration and initialization

®m  Bind process: Establish a physical connection between the WirelessUSB Dongle and the device-over-radio link
m  Packet receive and packet transmit operation

m  Back-channel data requests and responses

m  Quality Of Service (QoS) management for application layer by means of channel change and flow control
mechanisms

m  USB Device power state management
Refer to the Enhanced AgileHID™ AP| document for more details.

WirelessUSB-NL Radio Driver

The radio driver library of the WirelessUSB-NL radio (CYRF8935) shows an API interface to configure, initialize, and
control the radio operations for data transmission and data reception. The CYRF8935 chip communicates with the
enCoRe V device through an SPI bus. It allows the upper layer to control the radio state machine. It also allows the
upper layer to configure functional blocks of Framer and the digital modem for performance. Refer to CYRF8935
datasheet for complete details.

Here are the basic operations and features of the 2.4-GHz WirelessUSB-NL:

®  Data transmission and reception

m  Data whitening

®  Flow control mechanism

m  Data integrity mechanism using optional FEC and CRC, packet buffering
m  Event indication for data reception to upper layer

®m  Event indication for transmission status
Appendix A. WirelessUSB Dongle Application Flow Chart captures the WirelessUSB Dongle flow chart.

WirelessUSB Remote Control Device

The WirelessUSB Remote Control device is a wireless remote control application built using Cypress’s 2.4-GHz
WirelessUSB technology. It is built on the CY3668 WirelessUSB™-NL DVK with an enCoRe V LV core. Figure 3 shows
the functional diagram for WirelessUSB Remote Control.
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3.2.2

WirelessUSB Remote Control is composed of the following modules:

®  Remote control application layer
®  Enhanced AgileHID slave protocol layer
m  WirelessUSB-NL radio driver

WirelessUSB Remote Control Application Layer

The WirelessUSB Remote Control application uses the Enhanced AgileHID slave protocol layer to communicate
wirelessly with the WirelessUSB Dongle using 2.4-GHz WirelessUSB-NL transceiver module. Figure 6 shows the block
diagram for WirelessUSB Remote Control.

The WirelessUSB Remote Control application uses PSoC User Module library APIs for GPIO, SPI, and Timer. It
configures the GPIOs for push buttons as the user input for entering bind mode of the WirelessUSB Remote Control
device and for adding consumer control functions. Timers are mainly used by the Enhanced AgileHID Slave protocol
to control the operations of the WirelessUSB Device.

Figure 6. WirelessUSB Remote Control Block Diagram

_CY3668 — WirelessUSB Remote Control

e

The application layer also interacts with system peripherals to control HID device state and initiate control and data
transactions.

The remote control application layer manages the following functions:

®  System initialization

®m  |nitiate and maintain wireless connection with WirelessUSB Dongle using Enhanced AgileHID Slave protocol layer
services

m  User input data transformation to appropriate HID data format

m  Controls HID data transactions with the WirelessUSB Dongle device using Enhanced AgileHID Slave protocol layer
services

m  Maintains HID device’s state information and state transitions

Enhanced AgileHID Slave Protocol Layer

Enhanced AgileHID protocol is configured in slave mode during compile time for the WirelessUSB Remote Control
application. The Enhanced AgileHID slave protocol synchronizes and communicates with Enhanced AgileHID master
Dongle for wireless transactions.

Enhanced AgileHID protocol communicates with the radio HAL layer to control different types of low-power, 2.4-GHz
RF transceivers.

Enhanced AgileHID Slave Protocol provides the APIs to the application layer for the following services:

®  Radio configuration and initialization

®  Binding process: Establish physical connection between the WirelessUSB Device and the dongle-over-radio link
®  Transmission and reception of WirelessUSB data over radio link

m  Use channel change and flow control mechanisms to maintain QoS for application layer
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m  The WirelessUSB-NL Driver module is the same for both the WirelessUSB Dongle application and the
WirelessUSB Remote Control device.

Appendix B. WirelessUSB Remote Control Flow Chart captures the WirelessUSB remote control flow chart.

Remote Control Functional Demonstration Using Code Example

System Requirements
= CY3668 DVK
m  PC (Windows XP SP2, Vista, 7, 8)

You can demonstrate remote control functionality on a CY3668 DVK board setup using sample application firmware
code attached with the application note.

The following steps describe how to run the remote control application demonstration.

ANB83281 has two associated code example projects: WirelessUSB Dongle and WirelessUSB Remote Control.

PSoC Designer Project for WirelessUSB Dongle

1. Run PSoC Designer 5.3. Open the project ‘WirelessUSB-NL_Dongle’ for dongle application in PSoC Designer, as
Figure 7 shows.

Figure 7. PD 5.3 Open Project Dialogue Box

ile | Edit View Project Interconnect Build Debug Program Tools Window Help

5] Mew Project.. Ctrl+ Shift+ M 1 : ; "
j i - o &

71 Mew File... Ctrl+ M

A

|.'E Open Project/Workspace... Ctrl+Shift+ 0
[£5 OpenFile.. Ctrl+0

2. Select WirelessUSB_Dongle project from project browse dialogue box, as Figure 8. shows.
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Figure 8. PD 5.3 Project Browse Dialogue Box
File Edit View Project Interconnect Build Debug Program Tools Window Help
NEHS . EES BHGFEE Pon @ P bI[EEE

Oig.amze - Mew folder

-

i':r Favorites bame
8 Downloads . WirelessUSE_Dongle

% Recent Places %o WirelessUSB_Dongle
Bl Desktop

& Libraries
@ Documents
J’ Music
(&= Pictures

4 Videos

"M Comnuter 8l < Il J

File name: WirelessUSB_Dongle ~ [AllPSoC Designer Project Files ~|

[ open |v] | concel ]

3. Go to Project > Settings > Compiler, as Figure 9 shows.
Figure 9. PD 5.3 Project Settings Traverse

Eile Edit Miew | Project | Interconnect Build Debug Program Tools Window Help

NE @ |3 AddFie. | [

@ Exclude from Project

& -

[ AddEolder
[j FRename Folder

L34 Delete Folder

Create local.mk for "WirelessUSE_Dongle' Project
Settings...

4. Select Image Craft as compiler option, as Figure 10 shows.

Figure 10. PD 5.3 Project Settings
File Edit View Project Interconnect Build Debug Program Tools Window Help

NSHS . EESBE GO PPO. (ma ) p[EEE

WrelessUSE_DongIe Select C compiler: | [IEE=0:EE0
Macro defines:
MASTER_PROTOCOL, PAYLOAD_LENGTH=0X08, BACK_CHANMNEL_SUPF

Macro undefines:
POWER_BIND, ENCRYPT_AES

Additional include path:

| dd |

Optimize math functions for speed
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5. Goto View > Pinout Editor, as Figure 11 shows.

Figure 11. PD 5.3 Project Pinout Editor

Eile Edit | View | Project Interconnect Build Debug Program Teols Window Help

"D == 8 Chip Editor for "WirelessUSE_Dongle' Project

Ctrl+W, C ¥} b

Global REO“'E Pincut Editor for "WirelessUSB_Dongle' Project

Ctrl+W, T | age [ Wireles

6. Now verify the pinout settings, as Figure 12 shows.

Figure 12. Pinout Settings for WirelessUSB Dongle

PO[0] BIND _LED, StdCPU, Pull Up, Disableint, Nomal, 1

PO[1] GRN_LED, StdCPU, Pull Up, Disableint, Normal, 1

PO[2) Port_0 2 StdCPU, High Z Analog, Disableint, Nomal, 0
PO[3) BIND_BUTTON, StdCPU, Pull Up, Disableint, Nomal, 1
P1[1) SPIM_RadioMOSI, SPIM MOSI, Strong, Disablelrnt, Nomal, 0
P1[2] Port_1_2, 5tdCPU, High Z Analog, Disablelnt, Normal, 0
P1[3) SPIM_RadioSCLK, SPIM CLK, Strong, Disablelnt, Nomal, 0
P1[4] Port_1_4, StdCPU, High Z Analog, Disablelnt, Normal, 0
P1[5) SPIM_RadioMISO, SPIM MISO, Open Drain Low, Disablelnt, Normal, 1
P1[6] NL_IRQ, 5tdCPU, Open Drain Low, Disablelnt, Normal, 1
P17 NL nSS. StdCPU. Strona. Disablelnt. Normal. 0

P214] NL RST, StdCPU, Pull Up, Disablelnt, Nommal, 1

P3[0] LCDD4, StdCPU, Strong, Disablelnt, Normal, 0

P3[1] LCDDS, StdCPU, Strong, Disablelnt, Normal, 0

P3[2] LCDDS, StdCPU, Strong, Disablelnt, Normal, 0

P3[3] LCDD7, StdCPU, Strong, Disablelnt, Normal, 0

P3[4] LCDE, StdCPU, Strong, Disablelnt, Normal, 0

P3[5] LCDRS, StdCPU, Strong, Disablelnt, Nomal, 0

P3i61 LCDRW, StdCPU, Strona, Disablelnt, Nomal, 0

USB D+ USB_0_1, Same as D-, Same as D-, N/A. O

USBD- USB 0 0. USB. USB Drive. N/A. 0

7. Goto View > Global Resources menu, as Figure 13 shows.
Figure 13. PD 5.3 Project Settings

Eile Edit | Wiew | Project Interconnect Build Debug Program Tools Window Help
iﬂ == BB Chip Editor for "WirelessUSB_Dongle' Project Ctrl+W, C - S
Global Resou| Jf  Pinout Editor for 'WirelessUSB_Dongle’ Project Cr+W, T Boe [chip] |\

m b Start Page Ctrl+W, 5
CPU_Clock
32K _Select ﬂi.* User Module Cataleg Ctri+W, M
Sleep_Time]
SysClk Sou #f  Parameters Window Ctri+W, P
Trip ‘u’ortage|ﬁ; Global Resources |
1 WP Tt

8. Verify the Global Resource Settings, as Figure 14 shows.

Figure 14. PD 5.3 Global Resource Settings for WirelessUSB Dongle

Global Resources - WirelessUSB_Bridge - 3 x

IMO Setting 24MHz

CPU_Clock Sy=Clei2

A2K_Select Intermal

Sleep_Timer 1_Hz

Sy=Clk Source Intemal

Trip Voltage [LVD (SMP)] 313V (3.25V)

LVD ThrottleBack Enable

Watchdog Enable Enable

Intermupt Mode Low

P1[0] Data Output Dizable

P1[2] Data Output Dizable

P1[E] Data Output Dizable
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9. Select Build > Generate Configuration Files for ' WirelessUSB-NL_Dongle' Project, as Figure 15 shows.

4.2.1

Figure 15. PD 5.3 Project Build Menu

File Edit Xiew Project Interconnect | Build | Debug Program Tools Window Help
NE A @ S HE S mE Generate/Build "WirelessUSB_Dongle' Project B E
Global Resources - Wireless... » 1 X St Generate/Build All Projects Shift+Fé
IMO Setting 24MHz -
CPU_C]DCE SysClk/2 w il e ||f Generate Configuration Files for..sUSE_Dongle' Project  Ctrl+F6
32K _Select  Intemal LR Generate Configuration Files for All Projects
Sleep_Timer 1_Hz Per 2
Sy=Clk Soun Intemal - i
Trip Voltage 3.13V (3.25V) i wo+ | Build "WirelessUSB_Deongle' Project F7
LVDThrottle! Enable -
Watchdog E Enable | - Rebuild "WirelessUSB_Dongle' Project
intemupt Mor Low = Clean "WirelessUSB_Dongle' Project
F1[0] Data € Disable
P1[2] Data C Disable R Show Last Build Report for "WirelessUSB_Dongle' Projeotl+ Shift+F7
DALY Dimg s . Pl B o == —

10. Build the project. Select Build > Build ‘WirelessUSB-NL_Dongle' Project or press [F7].
11. For enCoRe V module, turn the SW1 switch downward on the CY3668 board; for enCoRe Il module, turn SW1

upward.

Programming Steps

1.

Check to ensure that WirelessUSB-NL Radio Module is not connected to the NL radio interface connector (P2)
during programming enCoRe V on CY3668 board.

Connect one end of the USB cable to the PSoC MiniProg and the other end to the PC.
Connect the PSoC MiniProg to the 5-pin ISSP header on the CY3668 DVK board.

Program the CY3668 DVK board with the output hex file located at “\WirelessUSB™-NL_Dongle\WirelessUSB™-
NL_Dongle\output\”.

Go to Program > PSoC Programmer menu in PSoC Designer, as Figure 16 shows.

Figure 16. PD 5.3 Program Menu

File Edit View Project Interconnect Build eruglpgogram Tools Window Help

NMELHS . THBHHS ®mE A g B "E Pregram Part... CtrI+F10j

Verify the programming, as Figure 17 shows.
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Figure 17. PD 5.3 Program Part Dialogue Box
File Edit View Project Interconnect Build Debug Program Tools Window Help
NEHS, TS @8 G PFE, 0%, m »
Hex file path:
B_Dongle Wi 1USB_Dongle'output'WirelessUSE_Dongle hex
Programming Settings
Port Selection: | MINIProg1/210A08102508 ~ | @
Acquire Mode: () Reset @ Power Cycle :
ner News and Informatio
Verfication: ® o Designer 5.3 Webisodes A
— | 262012
Power Setti y -
. |L] 0 weeks, PSoC Today has featured
MINI Wersion 1.80
Hernar to mrasta oo e first memicet Fosted on 10/12/2012
7. Click the Program button to start programming the enCoRe V on the CY3668 board. Verify that the programming

operation was successful, as Figure 18 shows.
Figure 18. PD 5.3 Program Operation Status

P ——2 = =
B L WG =

Hex file path:
B_Dongle*WirelessUSE_Dongletoutput®\ireless USE_Dongle hex

Programming Settings
Pot Selection: | MINIProg1/810A08102508 ~| | 4

Acguire Mode: () Reset @) Power Cycle I
Verfication: On @ Of

Power Settings: _ ( ‘ |
Operation Succeeded!
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4.2.2 CY3668 DVK Board Setup for WirelessUSB Dongle
1. Attach the WirelessUSB-NL Radio module to P2, as Figure 19 shows.

Figure 19. WirelessUSB-NL P2 Connector

WirelessUSB™-NL
Radio

Mount the LCD module on the P3 connector of the CY3668 DVK board, as Figure 20 shows.
Configure Bind button: Wire up button S1 as Bind button, connect pin PO_3 on connector P7 to S1 on connector
P10 with wire on CY3668 DVK board, as Figure 20 shows.

Figure 20. S1 Bind Button, LCD Configuration

SRR - ; @Y P3
—————— 1l | Connector

Bind button
configuration

\

.--\-----.-.-.--

4, Conﬂgure LEDs Wire up LED1 and LED2,
from pin PO_1 on connector P7 to LED2 on connector P10 on the CY3668 DVK board, as Figure 21 shows.

Connect pin PO_0 on connector P7 to LED1 on connector P10 and
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Figure 21. Bind Status LEDs Configuration

Bind Status LEDs
Connection

5. Configure Radio, Power:
o Place a two-pin jumper on J12.
o Place a two-pin jumper on J6 connecting VRADIO and VREG.
o Place a two-pin jumper on J2 and J3, connecting VDD and VREG.
o J5is used to select the fixed 3.3-V VREG or adjustable VREG from 3.66 V to 1.63 V. In this example, we use

fixed 3.3-V VREG.
Jumper settings are shown in Figure 22.

Figure 22. Jumper Settings and USB Mini — B Connector

J5 Fixed Vreg

J2,13 vdd-Vreg

J6 Vradio-Vreg

USB Mini B

Connector
J12 I-bus

shunt

J12 on enCoRe
V POD

6. Configure PC —WirelessUSB Dongle Connection:

o Connect the mini-B side of the USB A/Mini-B cable to the CY3668 DVK board.

o Connect the A side of the USB A/Mini-B cable to the PC.

o The device should enumerate on the PC as a composite USB Device supporting the HID-compliant consumer
control device, HID keyboard, and HID mouse interfaces.
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4.3 PSoC Designer Project for WirelessUSB Remote Control

1.

e

6.

Follow the steps with snapshots as described for WirelessUSB Dongle project to open, build and program the
WirelessUSB Remote Control PSoC Project with PSoC Designer 5.3.

Open the PSoC Designer project ‘WirelessUSB-NL_Remote_Control’ for remote application in PSoC Designer.
This project is configured for the enCoRe V device.

Go to Project > Settings > Compiler and select the Image craft compiler option.

Select Build > Generate Configuration Files for 'WirelessUSB-NL_Remote_Control' Project.

Verify the Global Resource settings for WirelessUSB Remote Control project, as Figure 23 shows.
Figure 23. Global Resource for WirelessUSB Remote Control Device

Global Fezources - WirelessUSE_Remote Co..» 0 X

IMO Setting 24MHz
CPU_Clock SysClie/2
32K Select Imtemal
Sleep_Timer 1 Hz
SysCllke Source Imtemal
Trip Voltage [LVD (SMF)] 313V (3.25V)
LVDThrattle Back Enable
‘Watchdog Enable Enahble
Imtemupt Mode Low

P 1[0} Data Output Dizable
F1[Z] Data Qutput Dizable
F1[6] Data Cutput Dizable

Verify the GPIO pin-out settings for WirelessUSB Remote Control, as Figure 24 shows.
Figure 24. Pinout settings for WirelessUSB Remote Control Device

PO[0] NUM_LOCK_LED, StdCPL!, Strong, Disablelnt, Nomal, 0

PO[1] CAPS_LOCK_LED, StdCPU, Strong, Disablelnt, Normal, 0

PO[2] SCROLL_LOCK_LED, StdCPU, Strong, Disable!nt, Nomal, 0
PO[3] REM_PLAY_PAUSE, StdCPU, Pull Up, Disableint, Nomal, 1
PO[4] REM_STOP, StdCPU, Puli Up, Disablelnt, Nomal, 1

PO[5] REM_CTRL_VOL_INCR, StdCPU, Pull Up, Disablelnt, Nomal, 1
PO[6] BIND_BUTTON, StdCPU, Pull Up, Enableint, Nomal, 1

PO[71 REM CTRL VOL DECR, StdCPU, Pull Up, Disablelnt, Normal, 1
P1[11 SPIM RadioMOSI, SPIM MOSI, Strong, Disablelnt, Normal, 0
P1[3] SPIM_RadioSCLK, SPIM CLK, Strong, Disableint, Normal, 0
P1[5] SPIM_RadioMISO, SPIM MISO, Open Drain Low, Disablelnt, Nomal, 1
P1[6] NL_IRQ, StdCPU, Open Drain Low, Disablelnt, Nomal, 1

P1[7] NL_nSS, StdCPU, Strong, Disableint, Normal, 0

P2[4] NL_RST, StdCPU, Strong, Disablelnt, Nomal, 0

P3[0] LCDD4, StdCPU, Strong, Disablelnt, Nomal, 0
P3[1] LCDD5, StdCPU, Strong, Disablelnt, Nomal, 0
P3[2] LCDDS®, StdCPU, Strong, Disablelnt, Nomal, 0

P3[3] LCDD7, StdCPU, Strong, Disablelnt, Nomal, 0
P3[4} LCDE, StdCPU, Strong, Disableint, Normal, 0

P3[5} LCDRS, StdCPU, Strong, Disablelnt, Nomal, 0
P3[6] LCDRW, StdCPU, Strong, Disablelnt, Normal, 0

Build the project. Select Build > Build 'WirelessUSB-NL_Remote_Control' Project or press F7.

For enCoRe V module, turn the SW1 switch downward on the CY3668 board; for the enCoRe Il module, turn the
SW1 upward.

Program the CY3668 DVK board with hex file from “ WirelessUSB-NL_Remote_Control\ WirelessUSB-
NL_Remote_Control\ output\”.

WWW.CYpress.com Document No. 001-83281 Rev. *B 17


http://www.cypress.com/

Developing RF-Based Remote Control Using WirelessUSB™-NL

4.4 CY3668 DVK Board Setup for WirelessUSB Remote Control

1.
2.

5.

Attach the WirelessUSB-NL Radio module to P2, as Figure 19 shows.

Configure GPIO push buttons for remote control:
o Wire up button S5 as Bind button, connect pin PO_6 on connector P7 to S5 on connector P10 with wire on
CY3668 DVK board.

o Wire up button S1 as media track play/pause button, connect pin PO_3 on connector P7 to S1 on connector
P10 with wire on CY3668 DVK board.

o Wire up button S2 as media track stop button, connect pin PO_4 on connector P7 to S2 on connector P10 with
wire on CY3668 DVK board.

o Wire up button S3 as volume increase button, connect pin PO_5 on connector P7 to S3 on connector P10 with
wire on CY3668 DVK board.

o Wire up button S4 as volume decrease button, connect pin PO_7 on connector P7 to S4 on connector P10 with
wire on CY3668 DVK board.

A push button configuration is shown in Figure 25.

Figure 25. Push Button Configuration for WirelessUSB Remote Control Operation

Push Buttons

Connections for

Play/Pause (S1),
=  Stop(S2).

Vol Increase (S3),

Vol Decrease (S4)

and

Bind (S5) Operation

.....

Configure Radio, Power:

o Place a two-pin jumper on J12.
o Place a two-pin jumper on J6 connecting VRADIO and VREG.
o Place a two-pin jumper on J2 and J3 connecting VDD and VREG.

o J5is used to select the fixed 3.3-V VREG or adjustable VREG from 3.66 V to 1.63 V. In this example, use fixed
3.3-V VREG.

Jumper settings are shown in Figure 22.

Mount the LCD on P3 connector of CY3668 DVK board as shown in Figure 20.

4.5 Remote Control Functional Operation

1.

Connect the CY3668 DVK configured as WirelessUSB Dongle to a PC using USB Mini B to USB A cable.
WirelessUSB Dongle CY3668 DVK is configured as a bus-powered device.

WirelessUSB Dongle is enumerated as composite USB Device; verify that it enumerates an HID-compliant
consumer control interface.

Connect the power adapter to a CY3668 board, which is configured as a remote control device.

Binding Process: Press the bind button S1 on the WirelessUSB Dongle and then press bind button S5 on the
remote control to start the binding process.

LEDZ2 on the dongle blinks after the bind process is initiated and keeps blinking until the bind process with remote
control is complete; or, the timeout period (20 seconds) for the bind process expires.

The remote control demonstration is ready for WirelessUSB Remote Control operation.
Open Windows Media Player and play any multimedia track.

Use Play/Pause, Stop, and Volume increment/decrement operation by pressing buttons S1, S2, S3, and S4,
respectively.
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Figure 26. Operational Setup of WirelessUSB Dongle Device

LCD

WirelessUSB-NL
Radio

P7 Connector

Push Buttons

P10 Connector

USB Mini B
Connection with PC
USB port

enCoRe V

LEDs

J11ISSP Connector
for MiniProg

Figure 27. Operational Setup for WirelessUSB Remote Control Device

LCD

Power Connector
WirelessUSB-NL
Radio

P7 Connector

Push buttons

P10 Connector

LEDs

enCoReV
J111SSP
Connectorfor
MiniProg

5 Summary

The Wireless Remote Control HID device uses a 2.4-GHz low-power radio transceiver to communicate wirelessly over
the physical radio link with the WirelessUSB Dongle. The WirelessUSB RF-based Remote Control overcomes two
major problems associated with IR-based remote control: line-of-sight and power consumption.

You can use the RF-based remote control for a home entertainment system by adding other consumer control interface
functions.
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Document Title
USB HID1.11 USB HID Specification
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001-72412 WirelessUSB™-NL Radio User Module Datasheet (PSoC Designer)
001-13629 PSoC USB Datasheet
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Appendix A. WirelessUSB Dongle Application Flow Chart

Initialization: System
peripherals, WirelessUSB-NL
radio and WirelessUSB
Protocol Initialization
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N, Sleep 1
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Appendix B. WirelessUSB Remote Control Flow Chart

Initialization: System
peripherals, WirelessUSB-NL
radio and WirelessUSB
Protocol Initialization

>
>

\Wake up
Event 1

Sleep mode
transition

Y

A

Wake up
Event 2

WirelessUSB
connection exists?

h 4

Connection Made i:j

N, Sleep 2

Sleep 1

Bind button

pressed?

Y

Bind mode

Bind request
timeout?

Send bind request

Remote ctrl
data received

Process received
data

l

Send
WirelessUSB data
to bridge device

l

Wait for Tx
complete

acknowledge

Bind response
received?

Send bind

response ack

WWW.CYpress.com

Document No. 001-83281 Rev. *B

22


http://www.cypress.com/

—
P :h?
—

——— LT

Developing RF-Based Remote Control Using WirelessUSB ™-NL

©

Appendix C. Message Sequence Chart for WirelessUSB Remote Control

Transactions

This chart captures the WirelessUSB HID device binding procedure and the WirelessUSB Data transactions with the
WirelessUSB Dongle

Wireless Remote Control

WirelessUSB AgileHiD-

Application SlaveProtocol
i i
I I
I I
+ I
L I
|
> Initialization
P
Bind button .
- Bind Procedure Start

Bind Data Processing

—»

WirelessUSB Transactions

Bind_request

WirelessUSB AgileHID . ! -
|r:ﬂzl:§er Proto::sl WirelessUSB Bridge Application USB Host
I I 1
I I |
: : USB Transactions }
I — —
|

Bind_request

L
Bind_request

Bind_response

Ack

Remote ctrl input

=

Y

Remote ctrl input
N

Y

Wireless

WirelessUSB HID data
N —

Rem Ctrl Data Processing

WirelessUSB Data Pkt

Ack

Sleep

Wakeup

Rem Ctrl Data Processing

USB HID data

WirelessUSB Data Pkt

Ack

Bind Procedure Start

Bind Data Processing
-

WirelessUSB HID data

»
>

WirelessUSE HID data
——»

> Initialization

Device Enumeration

Bind Button Press

USB HID report data

USB Idle : Sleep

Wakeup
USB HID report data
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that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Use may be limited by and subject to the applicable Cypress software license agreement.
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