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EZ-USB SX3 Configuration Utility User Guide

About this document

Scope and purpose

This document describes the usage of EZ-USB™ SX3 Configuration Utility, a cross-platform application that
guides through the process of configuring and programming all SX3 variants.

Intended audience
This document is intended for embedded developers using EZ-USB SX3 for their end application

Abbreviations and definitions

Table1 Abbreviations

Abbreviation Definition

GUI Graphical User Interface

UsSB Universal Serial Bus

UAC USB Audio Class

uvc USB Video Class

(ON) Operating System
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Introduction

1 Introduction

The EZ-USB SX3 Configuration Utility is a software application that can be used to configure SX3 devices
according to your application or system requirements. The utility allows you to intuitively select and configure
the parameters for your application and thus saves time on firmware development. This utility also allows
programming of the connected SX3 device with the generated configuration.

1.1 System requirements and prerequisites

Windows OS: Windows 10

Linux: Ubuntu 10

macOS: High Sierra

The SX3 configuration utility may work on earlier versions of Windows, Linux and macOS, but it is not tested on
those versions.

1.2 Prerequisites

The SX3 configuration tool uses cyusb3 driver in Windows and libusb in macOS and Linux to program
connected SX3 devices.

The cyusb3 drivers for Windows are packaged along with the SX3 configuration utility and is available in the
drivers folder at the installation path. See Appendix to learn how to manually bind to this driver.

Install libusb by using the following commands:

On Linux:

sudo apt-get install libusb-1.0-0-dev
On macOS:

brew install libusb

1.3 Installation

The SX3 configuration tool can be installed from www.cypress.com/sx3. Installable packages are available for
Windows, Linux, and macOS.

The following directories will be available after installation:

Folder Description
Docs Contains the user guide
Drivers Contains Infineon USB drivers for all Windows Versions
Firmware Contains SX3 firmware images
Lib Contains the executable JAR libraries
Templates Contains various SX3 template configurations along with the required bit files
Tools Contains required tools for various operating systems
Utils Contains files which used to detect both Infineon driver and programming utility
User Guide 30f33 002-32600 Rev. **
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1.4 Technical support

For assistance, go to www.cypress.com/support or create a post in Cypress Developer Community.

User Guide 4 0f 33 002-32600 Rev. **
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EZ-USB SX3 configuration utility
2 EZ-USB SX3 configuration utility

2.1 Features

e Supported on Windows, Linux, and macOS
e Supports configuration of SX3-UVC (CYUSB3017) and SX3-Data (CYUSB3015 and CYUSB3016) variants
e Supports generation of new configuration and importing of existing configurations

e Creates a single merged file with the SX3 device configuration, FIFO Master (FPGA/ISP) configuration, and
video source (image sensor/ HDMI receiver) configuration

e Supports programming of the SX3 device with the generated configuration file

e Supports import and export of generated device configurations

e Provides integrated help content for each configuration parameter in the Help tab
e Allows you to view and save application logs in the Log tab

Cypress EZ-USB SX3 Configuration Utility - o x
File Utility Help
6 = EZ-USB SX3 Configuration Utility: - X
+
File Utility Help
= {eee EZ-USB SX3 Configuration Utilit
e a E - onfiguration Utility
Vend: { File Utiity Help
Device
Produ:
F o 4
wn 2251 O G ©® Device : SX3 UVC (CYUSB3017)
Produ
A Produg Device Settings | Video/Audio Source Configuration | UVC/UAC Settings | FIFO Master Configuration
Serial| |Manuf  _SB Settings GPIOs -Debug
seriall | Produd | Vendor ID*: 0% 04b4 GPIOO: NotUsed . Debug enable : v/
Enabld | Auto-G
Power| | Serial Product ID*: 0% 00Cc2 GPIO1: ConfigurationDone v gieetll 4 ~
FIFO'S| |Serial | Manufacturer*: Cypress GPIO2: NotUsed v _Endpoir
FIFO | 2
wrod Enablel | product String® : SX3 GPIO3: NotUsed o Endpoint1: UVC
Power o 2
FIFO 7 Ao GenentaSom eV GPIO4: NotUsed - Endpoint2: UAC ~
[FIFOSe | Serial Number* :
FIFO I GPIO5: NotUsed i
. Serial Number Increment : v
GPIO6: NotUsed v sy
frop) | EnableRemote Wakeup: UVC Version: 15 -
ion* : Addition: UVC HEADERBY SX3
Power Configuration® : BusPowered v N oy Itz UVC Header Addition S, v
Firmware 3
| "FIFO Settings L Update: v/
& Lof : -
° FIFO Interface Type: Slave FIFO Interface RO ag 100000
Device| DMA Watchdog : v
Configy FIFO Clock Frequency (MHz) : 100
Config|
FIFO Parallel Bus Width : 32 «
{
& Log
Versi Readi o
EW.J S | ey %]
Generatg
Configuri
Version Device Name : SX3 UVC (CYUSB3017).
Configuration File Path : /Users/usbifx/Desktop/SX3/Configs/sx3_uvc_uac_colorbar_bulk_32/sx3_uvc_uac_colorbar_bulk_32.json.
C ion file loaded A
Version 1.0_22012021
Figure 1 EZ-USB SX3 configuration utility is supported on Linux, Windows, and macOS
User Guide 50f33 002-32600 Rev. **
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Default view of the configuration utility

3 Default view of the configuration utility

infineon

T

€ ypress S¥3 Configuration Uil
Fil Utilit Help

CEDEO

Device Settings

ty - C\USIrs\nairashwin\Desktop\testdata\testdatajson

Device : SX3 Data-32 bit (CYUSB3016)

FIFO Master Config | Slave FIFO Settings

ral 7 Width: 32 -

rUSB Setting: rGPIO: rDebug

Vendor ID* : Ox 04b4 GPIOO: Not Used = Debug enable :
Product ID* : 0x GPIO1: NotUsed - Debug Level : -

* Cypress
Manufacturer: ypres: GPI0 2| Not Used - Endpoint
Product String* : SX3
roduet g . GPIO3: Not Used - Endpoint1: IN ~
Auto-Generate Serial Number : v
) GPIO4: NotUsed - Endpoint 2: Not Enabled ~
Serial Number* :
GPIO 5: Not Used -

Serial Number Increment : oL e

Enable Remote Wakeup : GPIO6: Not Used - UVC Version :

Power Configuration* : Bus Powered ~ UVC Header Addition :

rAuxilliary Interface————————

(FIFO Setting Firmware Update : | v/

FIFO Interface Type : 12C Frequency (Hz):| 100000 >

FIFO Clock Frequency (MHz) : DMA Watchdog :

& Log | @ Help

Wed Jan 13 13:12:11 IST 2021 EZ-USB SX3 Configuration Utility Launched
Device Name - SX3 Data-32 bit (CYUSB30186).

Configuration File Name : testdata.

Config File Path - C:\Usersinai

Configuration file created Successfully.

Version 1.0_18122020

Figure 2

Buttons and tabs in SX3 configuration utility

Button/Tab

Function

New Configuration

Create a new configuration file(.json)

Save Configuration

Save the current configuration

Import Configuration

Load / Import an existing SX3 configuration file (.json or .zip)

Export Configuration

Export current configuration in .zip format

Program Configuration

Program the current configuration to the connected device

Log Tab Log all the changes in the utility
Help Tab Select this tab to view context-sensitive help content. When a control is
selected, the Help tab displays the help text relevant to the selected control.
User Guide 6 0of 33 002-32600 Rev. **
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Help tab

4 Help tab

The SX3 configuration utility has a Help tab to show context-sensitive help content on mouse click or control
selection. Select the Help tab and select on any Ul element to bring up context-sensitive help.

il Utility Help

a g @ @ Device : SX3 UVC (CYUSB3017)

[ Click on control to get ]

Device Settings | Video/Audio Source Config | UVC/UAC Settings | FIFO Master Config context sensitive help content

rUSB Settings rGPIOs rDebug
Vendor ID* : Ox 04b4 GPIO 0:| Not Used v Debug enable : v/
Product ID*: 2 00c2 GPIO 1: Configuration Done - Debug Level:
*: C
Manufacturer Vpress GPIO 2 Not Used - Endpoints @
Product String* : SX3 )
¢ GPIO 3: Not Used M Endpoint 1: UVC ~
Auto-Generate Serial Number : v
. GPIO 4:| Not Used - Endpoint 2: UAC >
Serial Number* :
Serial Number Increment : GRIOS 5| Not Used ”
Enable Remote Wakeup : GPIO 6: Not Used v UVC Version: 15~
Power Configuration® : Bus Powered - UVC Header Addition : UVC HEADER BY
rAuxilliary Interface————————
FIFO Settings Firmware Update : | v
FIFO Interface Type : Slave FIFO Interface ~ 12C Frequency (Hz) : 100000 v
FIFO Clock Frequency (MHz) : 00 DMA Watchdog: v/

FIFO Parallel Bus Width : 32 -

(" Click on Help tab to
| view help content

& Log | @ Help

Level 0 : Show only important messages (errors, warnings and system startup messages)

Level 1: Show status messages (application start, application stop, FIFO start, FIFO stop, Suspend/\Wakeup status)

Level 2: Show 12C writes done to FIFO Master. Alzo show class specific messages (UVC and UAC class specific messages) that are received by the device
Level 3: Show streaming related messages (DMA Producer and Consumer events) Also shows GPIO event related messages

tavel 4: Show detailed messages for debug

Figure 3 Help tab

User Guide 70f33 002-32600 Rev. **
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Creating a new configuration

5 Creating a new configuration

1. InWindows, launch the EZ-USB SX3 Configuration Utility from Start > All Programs > Cypress > EZ-USB
SX3 Configuration Utility.
2. Select File > New Configuration or click the New configuration button.

@ Cypress EZ-USB SX3 Configuration Utility V1.0

File Help

D

Figure 4 Click New Configuration button

3. Select the SX3 device. Depending on the application, choose the appropriate SX3 device as follows:
- SX3 UVC - For UVC and UAC configurations
- SX3 Data (16 bit) - For USB Vendor Class data streaming with a 16-bit parallel data bus
- SX3 Data (32 bit) - For USB Vendor Class data streaming with a 32-bit parallel data bus

Note: The SX3 device need not be connected to the PC to create an SX3 configuration. You need to
connect a device only while programming the created configuration.

4. Asanexample, select SX3 UVC (CYUSB3017). Update the configuration file name and path to save the SX3
configuration, and click OK.

A folder with the configuration file name will be created at the chosen path.

@= Cypress EZ-USB SX3 Configuration Utility X

New EZ-USB SX3 Configuration | l
+

Select Device SX3 UVC (CYUSB3017) - ]

Configuration File Name

Configuration File Path

Cancel

Figure 5 Device selected as SX3 UVC

5. Selecting the device as “SX3 UVC (CYUSB3017)” will enable the following tabs in on the tool along with the
following default values:

User Guide 8 0f33 002-32600 Rev. **
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Level 0 : Show only important messages (effors, warnings and system startup messages)

Level 4: Show detailed messages for debug

Level 1: Show status messages (application start, application stop, FIFO start, FIFO stop, Suspend/\Wakeup status)
Level 2. Show 12C writes done fo FIFO Master. Also show class specific messages (UVC and UAC class specific messages) that are received by the device
Level 3: Show streaming related messages (DMA Producer and Consumer events).Also shows GPIO event related messages

(Device Settings | Video/Audio Source Config | UVC/UAC Settings | FIFO Master Config J
USB Settings GPIOs Debug-]
* -
{Vendor 1D*: 0x 04b4 GPIO0: Not Used = {Debug
m Utility  Help —
) q
4 H » - Device : SX3 UVC (CYUSB3017)

(Dewce Settings | Video/Audio Source Config | UVC/UAC Settings | FIFO Master Config )

USB Settings GPIOs Debug

Vendor ID* : 0x 04b4 GPIOO:| Not Used - Debug enable : | v

Product ID* : 0x 00c2 ERIERM . Configuration Done s Debug Level :

. c Debug level
Manufacturer : ypress GPIOZ: Not Used . Endpoints
ing* - sx3 i
IR GPIO3: | Not Used = Endpoint 1:| UVC ~
Auto-Generate Serial Number : v
. GPIO4: Not Used - Endpoint 2: UAC =

Serial Number* :

Serial Number Increment : GRIDSE| Not Used -

Enable Remote Wakeup : GPIO6: NotUsed M Ui 1

Power Configuration* : Bus Powered = UVC Header Addition : UVC HEADER BY

rAuxilliary Interface:

FIFO Settings Firmware Update: v/

FIFO Interface Type : Slave FIFO Interface ~ 12C Frequency (Hz) :| 100000 h

FIFO Clock Frequency (MHz) : DMA Watchdog: v/

FIFO Parallel Bus Width : 32 =

& Llog | @ Help

Figure 6

SX3 UVC (CYUSB3017)- default view

6. Selecting the device as “SX3 Data-32 bit (CYUSB3015 or CYUSB3016)” will enable the following tabs in the

GUl along with the default values:

[ Device Settings

FIFO Master Config | Slave FIFO Settings]

USB Settings

* .
Cypress SX3 Configuration Utility - C:\Users\nairashw [Vendor ID*:

Ox 04b4

GPIO O : Deb

GPIOs Deb
Mot Used - {

File

Utility  Help

= D 3

Device : SX3 Data-32 bit (CYUSB3016)

(Dewce Settings

FIFO Master Config | Slave FIFO Settmgs)

FIFO Parallel Bus Width : 32 -

USB Settings GPIOs: Debug

Vendor ID* : 0x 04b4 GPIO0:| Not Used = Debug enable :

Product ID* : 0x GPIO 1:| Not Used - Debug Level : hd
&g C

Manufacturer’ ypress GPIO2:| Not Used - Endpoint

Product String* : X3
. GPIO3: Not Used - Endpoint 1:| IN ~

Auto-Generate Serial Number : v

) GPIO 4:  Not Used - Endpeint2: NotEnabled ~

Serial Number* ;

Serial Number Increment : ERIEEN NotUsed 7

Enable Remote Wakeup GPIO 6:| Not Used > UVC Version :

Power Configuration* : Bus Powered  ~ UVC Header Addition :

-Auxilliary Interfface————————

FIFO Setting Firmware Update: | v/

FIFO Interface Type : 12C Frequency (Hz) :| 100000 -

FIFO Clock Frequency (MHZ) : DMA Watchdog :

Figure 7

User Guide

90f 33

SX3 Data-32 bit (CYUSB3015 or CYUSB3016) - default view
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Importing an existing configuration

6 Importing an existing configuration

1. Select File > Import Configuration or click the Import Configuration button on the toolbar.

= Cypress EZ-USB 5X3 Configuration Utility

I Utility Help

(3 New Configuration  Ctrl+N G «- Cypress EZ-USB SX3 Configuration Utility-C:\Use
Save Configuration  Ctrl+S <

File Utility Help
Import Configuration Ctrl+O
urce Cc
(3 Export Configuration D
| | =
= +
Save As ... \wniload

Exit Ctrl+E ) i i
| rEOA Tarmy © Device Settings | Video/ATONO
Figure 8 Import configuration

You can choose to import either an existing SX3 Template Project or User Project (created by the user).
You can choose from pre-defined configurations included with the installer by selecting an SX3 Template
Project or load a configuration created by the user by selecting User Project.

SX3 template projects include all basic configurations supported by SX3 (including sample FPGA .bit files).

@= Cypress EZ-USB SX3 Configuration Utility X
Import EZ-USB SX3 Configuration *! l
® SX3 Template Project User Project
Import From E\Cypress\sx3_uvc fv Iv isoc 32.zip D
Import To
Cancel
Figure 9 Importing an SX3 template configuration

2. Do the following to import an SX3 template project:
a) Click Import From and choose from the existing SX3 template projects in the templates directory.

User Guide 100f33 002-32600 Rev. **
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Device

Configuration Name

Details

CYUSB3017

sx3_uvc_uac_colorbar_bulk_32

UVC + UAC composite device streaming colorbar over a
UVC endpoint and a 2-kHz sine wave over the UAC
interface over a 32-bit parallel slave FIFO interface.

Video streaming is over the bulk endpoint in this
example.

CYUSB3017

sx3_uvc_uac_colorbar_isoc_32

UVC + UAC composite device streaming colorbar over a
UVC endpoint and a 2-kHz sine wave over the UAC
interface over a 32-bit parallel slave FIFO interface.
Video streaming is over an isochronous endpoint in
this example.

CYUSB3017

sx3_uvc_colorbar_isoc_24

UVC device streaming colorbar using a 24-bit parallel
slave FIFO interface.

Video streaming is over an isochronous endpoint in
this example.

CYUSB3017

sx3_uvc_fv_lv_isoc_32

UVC device streaming colorbar using a 32-bit parallel
image sensor parallel interface using Frame Valid and
Line Valid signals.

Video streaming is over an isochronous endpoint in
this example.

CYUSB3017

sx3_uac

UAC device streaming a 2-kHz sine wave using a 32-bit
parallel slave FIFO interface

CYUSB3017

sx3_uvc_uac_hdmi_generic_4K

UVC + UAC composite device streaming video and
audio up to 4K@30fps from an HDMI generic video
source over the 32-bit parallel slave FIFO interface

CYUSB3017

sx3_uvc_uac_hdmi_generic_1080p

UVC + UAC composite device streaming video and
audio up to 1080p@60fps from an HDMI generic video
source over the 32-bit parallel slave FIFO interface

CYUSB3017

sx3_uvc_uac_hdmi_ite_4K

UVC + UAC composite device streaming video and
audio up to 4K@30fps from the HDMI IT6801 video
source over the 32-bit parallel slave FIFO interface

CYUSB3017

sx3_uvc_uac_hdmi_ite_1080p

UVC + UAC composite device streaming video and
audio up to 1080p@60fps from the HDMI IT6801 video
source over the 32-bit parallel slave FIFO interface

CYUSB3017

sx3_uvc_crosslink_bulk_vga

UVC device streaming video (VGA@15 fps) from the
0V5640 image sensor through the Lattice Crosslink
FPGA over the 16-bitimage sensor parallel interface

CYUSB3017

sx3_uvc_crosslink_bulk_720

UVC device streaming video (720p@60 fps) from the
0V5640 image sensor through the Lattice Crosslink
FPGA over the 16-bit image sensor parallel interface

CYUSB3017

sx3_uvc_crosslink_bulk_1080

UVC device streaming video (1080p@30 fps) from the
0V5640 image sensor through the Lattice Crosslink
FPGA over the 16-bitimage sensor parallel interface

User Guide
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Device Configuration Name Details

CYUSB3016 | sx3_data_in_out_32 Vendor class device with IN and OUT endpoints. The
data received over the OUT endpoint is looped back to
the IN endpoint by the Lattice ECP5 FPGA over a 32-bit
parallel slave FIFO interface.

CYUSB3015 |sx3_data_in_out_16 Vendor class device with IN and OUT endpoints. The
data received over the OUT endpoint is looped back to
the IN endpoint by the Lattice ECP5 FPGA over a 16-bit
parallel slave FIFO interface.

CYUSB3016 |sx3_data_in_32 Vendor class device with an IN endpoint. The device
streams the data received from the 32-bit parallel
slave FIFO interface to the IN endpoint.

CYUSB3015 sx3_data_out_16 Vendor class device with an OUT endpoint. The device
streams the data received over the OUT endpoint to
the 16-bit parallel slave FIFO interface.

CYUSB3015 |sx3_data_in_16 Vendor class device with an IN endpoint. The device
streams the data received from the 16-bit parallel
slave FIFO interface to the IN endpoint.

CYUSB3016 sx3_data_out_32 Vendor class device with an OUT endpoint. The device
streams the data received over the OUT endpoint to
the 32-bit parallel slave FIFO interface.

CYUSB3016 | sx3_data_in_out_xilinx Demonstrates Xilinx FPGA configuration from SX3
CYUSB3016 | sx3_data_in_out_intel Demonstrates Intel FPGA Configuration from SX3

b) Click Import To and navigate to the location to create a working copy of the template project.

User Guide 12 0f 33 002-32600 Rev. **
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3. Do the following to import a user project:

a) Click Import From and navigate to the user-created JSON file or SX3 Project file (ZIP format) based on the
configuration you want to import.

Note that you should change the file type to JSON to view JSON files in the drop-down menu.

File  Utility

L&D E

Device Settings

Help

O

USB Settinas:

|

|
Import EZ-USB SX3 Configuration
|

| SX3 Template Project
| Import From
Import To

Power Configuration™:

)

@) User Project

C\Users\nairashwin\Onedriv¢

Cancel

Bus Powered ¥

FIFO Settings
FIFO Interface Type :

FIFO Clock Frequency (MHz) :

FIFO Parallel Bus Width : 32

A Log | @ Help

Configuration File Name - testdata

‘Wed Jan 13 13:12:11 IST 2021 EZ-USB SX3 Configuration Utility Launched
Device Name : SX3 Data-32 bit (CYUSB3016).

C File Path : C:\U:
Configuration file created Successfully.

Version 1.0_18122020

eskiop'te

‘l‘l:'ﬂ:—p

== Open X
«— v 4 « Desktop * sx3_uvc_uac_hdmi_ite_1080p v (9] S Search sx3_uvc_uac_hdmi_ite...
Organize ~ New folder =~ m @
Name Date modified Type Si
3 Quick access
No items match your search.
@ s
% This PC
¥ Network
< >
File name: V| |SX3 Project (*zip) V|

SX3 Project (*zip)

Figure 10

Navigate to the user project location

b) Click Import To and navigate to the project location to be saved.

User Guide
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Video/audio source configuration

7 Video/audio source configuration

SX3 can send 12C writes to other 12C slaves (video source or FIFO master) on the bus. 12C writes to the video
source (image sensor or HDMI receiver) can be provided from the SX3 configuration utility. See Step 2 in the
Example configuration - SX3 UVC UAC HDMI ITE 4K section for more details.

You can enter this data in two ways:

B | Video/Audio Source Configuration X
Register Address Register Value Slave Address
Mo content in table ;j
Table Area
@ Import to Table
D |
Text Area
Cancel
Figure 11 Add 12C writes for video/audio source
7.1 Import to table from text field

Enter register writes in C array format as {Register Address, Register Value, Slave Address} in the text area and
click Import to convert the data to table.

Each entry should consist a list of Register Address (maximum 2 bytes), Register Value (maximum 4 bytes) and
Slave Address (maximum 2 bytes). Up to 30 entries are allowed in this table.

User Guide 14 0of 33 002-32600 Rev. **
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B | Video/Audio Source Configuration X ¥ | Video/Audio Source Configuration X
Register Address Register Value Slave Address Register Address Register Value Slave Address
0x1000 0x00ab 0x001a £
0x1001 0x00ae 0x001a
No content in table )ra 0x1002 0x00ba 0x001a ;j
0x1003 0x00bb 0x001a
0x1004 0x00cd 0x001a
0x1006 0x00ee 0x001a ~
{0x1000, 0x00ab, 0x001a}, {0x1000, 0x00ab, 0x001a},
{0x1001, Ox00ae, 0x001a}, {0x1001, Ox00ae, 0x001a},
{0x1002, Ox00ba, 0x001a}, ) {0x1002, 0x00ba, 0x001a}, D
{0x1003, 0x00bb, 0x001a}, C"C"I'mz"” button {0x1003, 0x00bb, 0x001a), =]
{0x1004, 0x00cd, 0x001a}, ) ‘\5“‘::5 t’jf:;;’ {0x1004, 0x00cd, 0x001a}, )
{0x1006, Ox00ee, 0x001a}, = {0x1006, 0x00ee, 0x001a}, =
{0x100A, 0x0100, 0x001a}, {0x100A, 0x0100, 0x001a},
Cancel oK

Figure 12

7.2

Add sensor writes from text field

Import to table from text file

You can import the data from a text file using the Import from File option. The sensor writes must be in the
form of {Register Address, Register Value, Slave Address} as shown in the following figure.

n' [
Register Address Register Value Slave Address “— v o4 « SX3_Configs > sensor_write_files v () O Search sensor_write_files
Organize = New folder == - i | o
Name h Date modified Type
No content in table ;j F Quick access ' g
I =] sensor_writes:txt I 1/13/2021 3:42 PM Text Docum:
s
H % This PC
@ & Network ;I sensor_writes.txt - Notepad - O x
File Edit Format View Help
{ox1e00, oxeeab, oxeelal},
D {ox1001, Ox00ae, 0x0@la},
= {ox1002, 0x00ba, 0x001a},
{ex1003, ex@ebb, exeela},
= {ox1004, @xoecd, 0x@ela},
{ox1006, Ox@Pee, @x00la},
{ex100A, ©x0100, @x@0la},
<
3 File name: |sensor_writes.tbxt
& Log | @ Help
Ln 4, Col 26 100%  Windows (CRLF) UTF-8
Figure 13 Add sensor writes from .txt file
Note: You can add 12C writes during UVC resolution change or streaming start by using the Sensor
Config button in the Format And Resolution Table.
Note: The maximum size of register address, register data, and slave address is two bytes each.
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Note: Slave address 0xDDDD can be used to specify a delay between consecutive 12C writes. The delay
value in microseconds can be entered in the Register Data field (max 2 bytes). The Register
Address field is considered as a ‘don’t care’ in this case. For example: to specify a delay of 10us,
entry will be {0x00, 0x0A ,0xDDDD]}.
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8 HDMI generic event handling

Select Video Source Subtype as HDMI RX - Generic to interface a generic HDMI receiver with SX3.

Table 2 Difference between HDMI RX - ITE and HDMI RX - Generic
HDMI RX -1T6801 HDMI RX - Generic

Applicable for IT6801 HDMI receiver Applicable for all other HDMI receivers and custom
configurations of IT6801

HDMI event handling is not configurable. You can configure SX3 to handle HDMI events using the
SX3 configuration utility.

HDMI initialization and EDID configuration can be HDMI initialization and EDID configuration can be done

done using 12C interface. using the I2C interface.

Auto-detection of HDMI resolution change and re- | Must manually switch resolution in the UVC player host
enumeration of the UVC interface. application to match the HDMI source resolution.
Auto-detect interlaced and progressive Interlaced-to-progressive conversion not supported

resolutions, and configure the FPGA to convert
interlaced to progressive.

As mentioned in Table 2, HDMI events that should be handled by SX3 should be added by the user. These can
be added in the Event Handling Table as shown in Figure 14, which appears in the tool when you select the
Video Source Subtype as HDMI RX - Generic.

Event Name HDMI Source e c - HDMI Source Config
Peain i ask pattern ompare Value
HDMI 5V Detect Ox | 5 Ox | 1 Ox | 1 .
HDMI Mode Change Ox Ox Ox .
HDMI Mode Change 0x 0x 0x
HDMI Mode Change Ox Ox Ox
HDMI Audio Event Handling = Ox Ox Ox
HDMI SCDT Change Ox Ox Ox

Figure 14 HDMI Event Handling Table

SX3 constantly polls the entered HDMI source register addresses over 12C every 100 ms. The read value is
masked with the mask pattern and compared with the compare value. In case of a match, the 12C writes listed
in the HDMI source config table are executed.
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9 Programming the device

After the required configurations are done, click the Program button.

«= Cypress SX3 Configuration Utility - E:\Cypress\UVC\UVC json

File  Utility Help

RN ESHE(C

Device Settings | Video/Audio Source Config | UVC/UAC Settings | FIFO Master Config

GPIO: | ’—Debug

Vendor ID* : 0x 04b4 | [GPIO 0: NotUsed Debug enable :

’—USB Setting;

Figure 15 Program button

Make sure that you have connected the SX3 device to your system with PMODE options set to USB boot setting.
Click the Download button to start programming. Click the Refresh button to scan for connected devices.

== Cypress EZ-USB SX3 Configuration Utility

Program SX3 Device

Refresh

Programming the Device Download

50% I
Help tooltip

Figure 16 Actions in the programming window

After successful completion, the device will be programmed per your requirements. Change the PMODE switch
to boot from SPI flash to execute the downloaded configuration.
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10 Error reporting

Two types of errors are reported in the tool:

10.1 Pop-up error messages

a) Entered value exceeds field width
b) Invalid value type entered
c) Invalid value entered

@= Cypress SX3 Configuration Utility - E\Cypress\UVC\UVC json
File  Utility Help

REIRSHENC,

Device Settings | Video/Audio Source Config | UVC/UAC Settings | FIFO Master Config

rUSB Settings rGPIOs -Debug—]
Vendor ID* : 0x 04b4 GPIO 0 :| Not Used - Debug eng|
Product ID* : Ox F33 GPIO 1: Not Used - Debug Lev
Manufacturer* : Cypresd@| ‘ Please enter alphaNumeric value only (0-9,a-z) Endpoints—|
GPIO 3: Not Used - A
Product String® : SX3 otvse Endpoint 1
Figure 17 Errors as popup window
10.2 Errors in log window

Error will be displayed only when you try to save the configuration without entering all mandatory values.

I Log l © Help
s emrgne A S A e oy proToTo o

Configuration file created Successfully.

Manufacture : Cypress.

Error : Product ID should not be empty

Error : FPGA 12C slave address should not be empty

Error : Endpoint 1 Video Source Config 12C slave address should not be empty

Error : Endpoint 1 S.No. 1 Sensor config should not be empty in format and resolution
Error : Endpoint 1 S.No. 1 Image Format should not be empty in format and resolution
Configuration saved to E:\Cypress\UVC\UVC.json

Errors deducted in SX3Configuration. HEX File not created.

Figure 18 Errors in log window
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11 Log window
11.1 Saving the log messages

Click the Save Log button to save the log in the configuration path. Note the location in the status bar.

M Llog | @ Help

Manufacture : Cypress.

Debug Level - Disable.
Debug Level : 0.
Debug Level : Enable.
Debug Level - 4.

Version 1.0_18122020 og File: C:\Users\nairashwin\Desktop\sx3_uvc_uac_hdmi_ite_4K\log_sx3_uvc_uac_hdmi_ite_4k_22012021052015.txt

Fri Jan 22 17:18.29 ST 2021 EZ-USB SX3 Configuration Utiity Launched. TI
Product String : X3 | Save Log

Product ID : 00c2
Vendor ID : 04b4 Q | Clear Log
Debug Level : .

Figure 19 Save log button

11.2 Clearing the log

Click the Clear Log button to clear all logs displayed by the utility.
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12 Example configuration - SX3 UVC UAC HDMI ITE 4K

The SX3 configuration utility includes 20 sample configurations in the templates folder to give a jumpstart to
your SX3-based application. This section explains the design flow of the sx3_uvc_uac_hdmi_ite_4k template.

The application block diagram is as shown in Figure 20.

32-bit 100MHz:
Video Source [———16-bit Video— - FIFO Master Sx3
HOM -3 (1T6801 HDMI RX) (Lattice ECP5 FPGA) l—USB 3—P»
12S Audio—p Configuration
— Done —P{Gri01
12C

Figure 20 SX3 UVC UAC HDMI ITE 4K system diagram

Step 1: Configure device settings

Device Settings __Vi i i UVC/UAC Settings = FIFO Master Configuration
i : USB Descriptor Settings ~Debug.
USB Setti ( GPIO 1is used as Configuration ]‘ o

Vendor ID* : 0x 04ba Done Input Signal from ECP5 FPGA Debug enable: v/

Product ID* : 0x 00c2 GPI0O1: ConfigurationDone Endpoint configuration for UVC + \
UAC Composite device
Manufacturer® : Cypress GPIO2: NotUsed v W
Product String* : SX3 GPIO3: NotUsed v Endpoint1: UVC ~
lAuto-Generate Serial Number : v
2 hik GPI04: NotUsed - Endpoint2: UAC ~
ial Number* :
GPIOS: NotUsed v
ial Number increment :
GPIO6: NotUsed - i 2
[Enable Remote Wakeup : UVC Version: 15
Power Configuration® : /—&L% VY, UVC Header Addition: UVC HEADER BY SX3 -
= i —_—
Slave FIFO Interface is used fora A:” et s
FIFO Sem'ngs_L USB Composite Device Y. . Sl

12C Frequency (Hz) : 100000 -
DMA Watchdog: Vv

FIFO Interface Type : Slave FIFO Interface ~

FIFO Clock Freguency (MHz) :

FIFO Parallel Bus Width : 32 ~

Figure 21 Device settings for SX3 UVC UAC configuration

Device Settings screen can be used to configure USB descriptors, FIFO interface settings, GPIO Settings, and
endpoint configuration. It can also be used to enable a debug interface over CDC and a firmware update
interface over HID. Settings used for SX3_UVC_UAC_HDMI_ITE_4K template are shown in Figure 21.

User Guide 210f33 002-32600 Rev. **
2021-02-19



EZ-USB SX3 Configuration Utility User Guide

Example configuration - SX3 UVC UAC HDMI ITE 4K

Step 2: Configure video source settings

infineon

Endpoint1 - UVC | Endpoint2 2 UAC Select the Video Source Type

. and Subtype
~Configuration Downloa

Enable Video/Audio Source Configuration Download: v/

Video/Audio Source Type : HDMI Source  ~
Video/Audio Source Subtype : HDMI RX - ITE6801
Video/Audio Source Configuration :

Video/Audio Source Conﬁguratic(
Enter I2C Writes to be done during
initialization of the Video Source

\

rVideo Source Settings

12C Slave address (Video/Audio Source)*:0x 90

12C Slave Data size (Bytes) : 1
12C Slave register address size (Bytes) : 1
A\ Log | @ Help

Mon Feb 15 19:35:09 IST 2021 EZ-USB SX3 Configuration Utility Launched.

Device Settings = Video/Audio Source Configuration | UVC/UAC Settings = FIFO Master Configuration | Slave FIF(

0 Settings

Y

Video/Audio Source Configuration

Register Address

Register Value
0x0090

Slave Address

0x0010 0x0008 0x0090

0x000F 0x0000 0x0090

0x0034 0x00E1 0x0090

0x0010 0x0017 0x0090

0x0011 0x001F 0x0090

0x0018 0x001F 0x0090 v
0x000F 0x0000 0x0090

G2

Cancel

Figure 22 Video source configuration

In case of the SX3_UVC_UAC_HDMI_ITE_4K template, the video source is HDMI RX -IT6801. The 12C writes
needed to initialize this source are added in the Video/Audio Source Configuration tab. In case of HDMI RX,
both video and audio are handled by the same source. Therefore, 12C writes needed for audio are also merged
with the Endpoint 1 - UVC Video source configuration.
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Step 3 - Configure UVC settings

infineon

Device Settings | Video/Audio Source Configuration | UVC/UAC
Endpoint1-UVC | Endpoint 2 - UAC

Endpoint Settings | Format And Resolution

Settings

rEndpoint Settings-
Endpoint 1 Transfer Type : Bulk v
Endpoint 1 Burst Length : 16
Endpoint 1 Buffer Size (Bytes) : 49104
Endpoint1 Buffer Count : 2
Endpoint1 ISOC Service Interval : 4
Total used Buffer Space (Bytes)( Configure Endpoint and

k DMA settings

l

Figure 23 UVC endpoint and buffer settings

The SX3_UVC_UAC_HDMI_ITE_4K template uses Bulk transfer type for video data. DMA is configured to have
two buffers of 49104 bytes each. Here, the buffer size is selected in such a way that the last buffer received for a
UVC frame is less than the full buffer size (typically called as “partial buffer”). This allows SX3 to detect the end

of frame and modify the UVC headers appropriately.

Device Settings = Video/Audio Source Configuration = UVC/UAC Settings | FIFO Master Configuration

Endpoint1-UVC | Endpoint2 - UAC

1 UYVY > 1 1920 1080 vV 15 60

Supported Format and Frame Resolution details]

3 Register Address
0x0009

. 0x0023

5 0x0024

Address 0x1A) when receiving the SET_CUR 0x0022
request from UVC Host Application are entered 0x0025
—

0x0021
4 12C writes to be done to FIFO Master (Slave

A\ Log | @ Help

Endpoint Settings | Format And Resolution Extension Unit Controls
Supported Frame rate
SNo. ImageFormat Bits perpixel H resolution V resolution Still Capture Sensor Configuration
ESi|(HS!|:SSi| FS|| HS SS

Format And Resolution Configuration

Register Value

0x0000
0x0007
0x0080
0x0004
0x0038
0x0000

Slave Address
0x001a
0x001a
0x001a
0x001a
0x001a
0x001a

Figure 24 Add UVC format and frame resolution details

The SX3_UVC_UAC_HDMI_ITE_4K template supports five standard resolutions. Details for each resolution are
added in the Format and Resolution tab in the utility. The sensor configuration table provides an interface to
add 12C writes to be done to the FIFO master (or any I12C slave) on receiving a Streaming Start (or SET_CUR)
request from the UVC Host. In this example, 12C writes are done to the FIFO master - 12C slave Interface (slave
address 0x1A) to notify the FIFO master of the frame height and width of the selected resolution (see the Getting

Started with EZ-USB SX3 application note for more details on 12C slave inte

User Guide 23 0f33
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Step 4 - Configure UAC settings

Device Settings | Video/Audio Source Configuration | UVC/UAC Settings
Endpoint1-UVC | Endpoint 2 - UAC

Endpoint Settings | UAC Setting

rEndpoint Settings-
Endpoint 2 Burst Length : 1
Endpoint 2 Buffer Size (Bytes) : 192
Endpoint 2 Buffer Count : 20
Endpoint 2 ISOC Service Interval : 3

Total used Buffer Space (B{ Endpoint and DMA Buffer ]
settings for UAC
L

Figure 25 UAC endpoint and DMA buffer settings

SX3_UVC_UAC_HDMI_ITE_4K uses isochronous transfer type for the UAC endpoint. The ISOC service interval is
set as 3 to set the request interval as 500 microseconds (2¢Y * 125 us = 500 us).

Device Settings | Video/Audio Source Configuration | UVC/UAC Settings | FIFO Master Configuration
Endpoint1-UVC | Endpoint 2 - UAC

Endpoint Settings | UAC Setting

Terminal Type : Microphone +

Number of Channels : 2

Channel Configuration : V| DO: Left Front (L) v/| D1:Right Front (R) D2: Center |
D4: Left Surround (LS) D5: Right Surround (RS) D6: Left of (
D8: Surround (S) D9: Side Left (SL) D10: Side Ri

Audio Format : PCM v

Bit resolution : 16bit

Feature unit Controls : DO: Mute Configure Audio Format, Bit

Resolution, Sampling Frequency

Mute Control Register Address: Ox O
Volume Control Register Address: 0x 0

Number of sampling frequencies :

Sampling Frequency 1 (Hz) : 48000 v . Sampling Frequency 2 (|
Sampling Frequency 3 (Hz) : NotUsed L’, Sampling Frequency 4 (
Figure 26 Audio format, bit resolution and sampling frequency settings
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Step 5 - Configure FIFO master settings

Device Settings | Video/Audio Source Configuration | UVC/UAC Settings | FIFO Master Configuration

~Configuration Download

Enable FPGA Configuration Download : v
FPGA Family : [Load Lattice FPGA Project bit ﬁle] Lattice ECPS &
Browse

Bit File Size (Bytes) :

~FPGA |12C Settings:

FPGA I12C Slave address* : Ox| 1a 12C Slave address
for FIFO Master

FIFO Master I2C Address Width : 2

FIFO Master 12C Data Width :

Figure 27 FIFO master (FPGA) configuration

The SX3_UVC_UAC_HDMI_ITE_4K template uses the Lattice ECP5 bit FPGA as the FIFO Master. SX3 can
configure the FIFO master on bootup. The bit file used for configuration is loaded in the FIFO master
configuration screen.

See the Getting Started with EZ-USB SX3 application note for more details on FPGA configuration and 12C slave
interface support in SX3.
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13 Frequently asked questions [/ troubleshooting

What is the default installation path of EZ-USB SX3 configuration utility?

By default, on Windows, it is installed in C:/Program Files (x86)/Cypress/EZ-USB SX3 Configuration Utility. On
linux and macOS, the application will be available at the location where the installer package is extracted.

Device is not getting detected for programming or “No Bootloader Device Detected” error while
programming
Ensure that PMODE is set to enable USB Boot and cyusb3 drivers are installed (for Windows). See Appendix
for steps to install the cyusb3 driver.
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14 Appendix
14.1 Binding to CYUSB3 driver on Windows for SX3 - data variants

Before programming the device, ensure that appropriate drivers are installed for the attached SX3 Device. Do
the following for force-binding SX3 to the CYUSB driver.

1. In Windows Device Manager, under Other devices, locate the SX3 device. Note that is appears with a
warning symbol.

o Device Manager
File Action View Help

= | FHE B

v M INDLPF19Z05)
Iy Audio inputs and outputs
E Batteries
| Biometric devices
0 Bluetooth
® Cameras
3 Computer
- Dlisk drives
L& Display adapters
; Firmware
W) Human Interface Devices
@ Junge

=2 Keyboards

@ Mice and other pointing devices
[ Menitors
@ Metwork adapters
~ R¥ Other devices
Bil 5x3
i Ports (COM &LLPT)

2. Right-click and select Update Driver.

w K Other devices
i 50
& Ports (C Update driver
™ Print qu Disable device
[ Proces: Uninstall device
B7 Security
[ Sensors Scan for hardware changes
!t Softwal Properties
B Softwar _
I Snnnd viden and name cantrallere
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3. Select Browse my computer for driver software.

infineon

B Update Drivers - 5X3

How do you want to search for

—> Search automatically for updated driver software
Windo search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

— Browse my computer for driver software
Locate and install driver software manually.

Cancel
4, Choose Let me pick from available....
X
4 W Update Drivers - 5X3
Browse for drivers on your computer
Search for drivers in this location:
Browse...
[JInclude subfolders
—> Let me pick from a list of available drivers on my computer
This list will show available drivers compatible with the device, and all drivers in
the same category as the device.
Next Cancel

User Guide
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5. Select Show all Devices and click Next.

H Update Drivers - SX3

Select your device's type from the list below.

Common hardware types:

Show All Devices

P 61883 devices

ﬁ Atmel

i Atmel USB Devices

iy Audio inputs and outputs
i Audio Processing Objects (APOs)
i Audio/video control devices
3 Batteries

il Biometric devices

B Bluetooth

@ Cameras

wa CATC Analyzers

§ Citrix USB Devices

Next Cancel

6. Select Have Disk and navigate to C:\Program Files (x86)\EZUSB-SX3 Configuration Utility\drivers\Win10\x64.

B Update Drivers - SX3

Select the device driver you want to install for this hardware.

x

Install From Disk

n Insertthe manufacturer's installation disk. and then make

sure thatthe correct drive is selected below.

Ty

Copy manufacturer's files from:

% tlick Next. If you

Cancel

Browse...

Have Disk...

Next Cancel
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7. Select Cypress SX3 Data (32-Bit) USB Streamer Example Device from the list and click Next.

& B Update Drivers - SX3

Select the device driver you want to install for this hardware.

! ? Select the manufacturer and model of your hardware device and then click Next. If you

have a disk that contains the driver you want to install, click Have Disk.

Model
wCypress SD3 USB Boot Device
4w Cypress SX3 Data (16-bit) USB Streamer Example Device
[= | Cypress SX3 Data (32-bit) USB Streamer Example Device
w Cypress USB-12C PTP Bridge MFG
& USB-5erial (Dual Channel) Vendor 1

[l This driver is digitally signed. Have Disk...

Tell me why driver signing is important

Next Cancel

8. Press Yes for the warning message. The driver will be installed for the attached FX3 device.

Update Driver Warning

Installing this device driver is not recommended because Windows

! cannot verify that it is compatible with your hardware. If the driver is
not compatible, your hardware will not work correctly and your
computer might become unstable or stop working completely. Do
you want to continue installing this driver?
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Appendix
X
B Update Drivers - Cypress SX3 Data (32-bit) USB Streamer Example Device
Windows has successfully updated your drivers
Windows has finished installing the drivers for this device:
- Cypress 5X3 Data (32-bit) USB Streamer Example Device
User Guide 310f33 002-32600 Rev. **
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