(infineon

CYUSB3KIT-004 EZ-USB™ SX3 explorer kit guide

About this document

Scope and purpose

This document is a user guide for the CYUSB3KIT-004 EZ-USB™ SX3 explorer kit. This kit enables you to stream
video and audio directly from the onboard camera and microphones. You can refer to the relevant sections
based on your requirement:

e Introduction - Provides basic information on the kits

 Installing the kit software - Explains the installation of software needed to program the kit
o Kit hardware - Explains the kit architecture and system design details

o Kit programing - Describes the procedure to program the kit

o Kit operation - Explains the procedure to operate the kit

Intended audience

This document is intended for users of the EZ-USB™ SX3 explorer kit.
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Introduction

1 Introduction

The CYUSB3KIT-004 EZ-USB™ SX3 explorer kit (DVK) is based on the SX3 product family of Infineon’s
configurable SuperSpeed USB controllers.

SX3 has a fully configurable general interface that can interface with any processor, ASIC, image sensor, or field-
programmable gate array (FPGA). It provides easy and effortless connectivity to popular industry interfaces
such as synchronous slave FIFO, asynchronous SRAM, asynchronous and synchronous address data
multiplexed interfaces, and image sensor interfaces. The EZ-USB™ SX3 explorer kit combines hardware,
software, and documentation that enable customers to evaluate the SX3 device. This user guide describes the
steps to install the software required by the SX3 explorer kit and to operate the development board provided
with the kit.

This DVK is intended to be a development kit for USB Type-C audio and video streaming applications.

See the device datasheets [4] to understand and compare the various features supported by the EZ-USB™ SX3
controllers.

The CYUSB3KIT-004 EZ-USB™ SX3 explorer kit support the following key features:

e Video streaming up to 1080p @30fps in YUV format from onboard image sensor module
e Audio stream from onboard L/R digital MEMS microphones

e USB bus-powered operation

e External off-the-shelf MIPI camera interface from Raspberry Pi

e Compatible with FX3 explorer kit interconnect boards

e Onboard regulators

e Firmware-controlled LED and user switch

e GPIO headers

To view the SX3 controller details, see the webpage.

1.1 Kit contents

The CYUSB3KIT-004 EZ-USB™ SX3 explorer DVK consists of the following:

Table 1 Kit contents

Item Type Comments

SX3 baseboard Hardware

Camera add-on board Hardware

SuperSpeed USB - C cable Cable

Hard copy of quick start guide | Documentation

Kit casing Package

Foam Package To protect and maintain proper placement in the kit

container.

The following items may be required for developing applications with this kit. Note that the following are not
included in the kit:

o Off-the-shelf (OTS) MIPI camera module - MPN# 410-358 from Raspberry Pi

e 22-pinto 15-pin ribbon cable (CAB0306)

e FX3 explorer kit interconnect boards from Altera and Xilinx

User Guide 40f32 002-33753 Rev. *A
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1.2 Downloading kit documents and hardware design files

The documents and the hardware design files for CYUSB3KIT-004 EZ-USB™ SX3 explorer kit can be downloaded
from the kit webpage [3]. The documents include a quick start guide, kit guide (this document), and release
notes. The hardware design files include schematic, BoM, and layout files.

1.3 Board details

This section lists the key interfaces of the CYUSB3KIT-004 board.

CYUSB3KIT-004 EZ-USB™ SX3 baseboard

Reset switch GPIO/interface

(SW2) connector 1 (J5)
EZ-USB™ SX3
USB Type-C device
connector (J1)
Boot mode
switch (SW3)

GPIO/interface
Power ON connector 2 (J4)

LED (LED1)

GPIQ/interface
connector 1 (J5)

A0 $oo

Crosslink FPGA
from Lattice
Semiconductor

Onboard camera
module (M1)

JTAG connector Interface for MIPI

(J1) camera module from
Raspberry Pi (J3)
Digital MEMS
microphone

GPIQ/interface
connector 2 (J4)

Figurel CYUSB3KIT-004 EZ-USB™ SX3 explorer kit

Note:

1. Photos are taken without stand-offs.
2. The baseboard is mounted with the camera add-on board during manufacturing and delivered pre-mounted
in this kit. The kit is also pre-programmed to stream from the onboard camera and microphones.
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1.4 Kit features

The kit features onboard camera and microphones that can be configured using the provided configuration to
stream video and audio applications. Additionally, the CYUSB3KIT-004 kit provides an option to interface with
external off-the-shelf MIPI camera module from Raspberry Pi for streaming video. This kit is designed keeping
the compatibility of FX3 explorer kit interconnect boards in mind. See Kit operation for more details.

1.5 Kit Removal

The kit operation does not need user to detach the boards at any point in time. However, if user wants to
interface the base board with other custom-made add-on boards, ensure to remove the boards using a rocking
mechanism as shown below.

Figure2 Detaching the boards
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2 Installing the kit software

This chapter describes the procedure to install software for CYUSB3KIT-004 DVK.

2.1 Before you start

The installation of SX3 configuration utility software and other Infineon softwares require administrator
privilege. However, the privilege is not required to run the software once it is installed.

2.2 Install CYUSB3KIT-004 DVK software

Download and install the EZ-USB™ SX3 configuration utility from
https://www.cypress.com/documentation/software-and-drivers/ez-usb-sx3-configuration-utility to
configure and evaluate the example templates on the CYUSB3KIT-004 DVK.

Installable packages are available for Windows, Linux, and macOS.

EZ-USB SX3 Configuration Utility

Last Updated: May 28, 2021

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

Features

* Supported on Windows, Linux, and macOS

* Supports configuration of SX3-UVC (CYUSB3017) and SX3-Data (CYUSB3015 and CYUSB3016) variants

* Supports generation of a new configuration and importing of an existing configurations

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

Supports programming of the SX3 device with the generated configuration file

Supports import and export of generated device configurations

* Provides integrated help content for each configuration parameter in the Help tab

Related Files

File Title Language Size Last Updated

&0 bownload EZ-USB 5X3 Configuration Utility Installer

English 56.35 MB  05/28/2021
windowsvi_ 00 3@

& pownload EZ-USB 5X3 Configuration Utility Installer macos
vioozB

English 78.54 MB  05/28/2021

&M bownload Ez-UsB Sx3 Configuration Utility Installer Linux
w1 s B English  61.87 MB  05/28/2021

vi.0.03@
Ml Ez-UsB sX3 Configuration Utility User Guide.pdf English 2.25MB  05/28/2021
M) E7-usB™ Sx3 Configuration Utility Release Notes.pdf English 183.81 KB 05/28/2021

Need help? Ask a question and find answers in the Cypress Developer Community Forums.

Figure3  EZ-USB™ SX3 Configuration utility files

After installation is complete, the contents are available at <Install Directory>\ EZ-USB SX3 Configuration Utility.
Note:

1. The default <Install Directory=> is C:\Program Files(x86)\Cypress.
2. See EZ-USB™ SX3 Configuration Utility user guide for more details.

User Guide 70f32 002-33753 Rev. *A
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2.3 Install Audacity software

Download and install the latest Audacity software from https://www.audacityteam.org/download/. This is
needed to view the recording from DVK on-board microphones. Installable packages are available for Windows,
Linux, and macOS.

User Guide 8of32 002-33753 Rev. *A
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3 EZ-USB™ SX3 explorer kit system design

This section provides details of the CYUSB3KIT-004 EZ-USB™ SX3 explorer DVK. The kit is bus-powered and
supports USB Type-C to Type-C and Type-A to Type-C cables to connect to the PC.

3.1

The CYUSB3KIT-004 EZ-USB™ SX3 explorer DVK consists of two boards:

Top-level hardware design

e Baseboard: Consists of the SX3 device, an external SPI flash module, power supplies, USB Type - C connector,
and interface connectors for add-on modules.

e Camera add-on board: Consists of the Crosslink FPGA from Lattice Semiconductor, onboard image sensor
module, microphones, power supplies, and external interface connector for Raspberry Pi.

Base Board Infineon Parts
2 X 20 GPIO Connector
Power +3.3V
+1.8V/+3.3V
SPI FLASH
(32-Mbit)
Super Speed
<+—USB- POx
Crystal
(19.2 MHz)
2 X 20 GPIO Connector
Camera Add-On Board Infineon Parts
2 X 20 GPIO Connector
Digital MEMS
Microphone
Raspberry Pi Crosslink MIPI OV5640AF ———  Oscillator
Camera Csl-2to Sensor Module (24 MHz)
Connector Parallel Bridge

1.8V/3.3Vto 2.5V
12C Level

Translator

2 X 20 GPIO Connector

Figure 4

User Guide
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3.2 CYUSB3KIT-004 baseboard design details

The CYUSB3KIT-004 baseboard consists of the SX3 silicon (CYUSB3017-BZXI), USB Type-C connector,
SuperSpeed MUX, and SPI flash. The board is bus-powered and uses a 19.2-MHz crystal for operation. The
development board provides convenient access to SX3 interfaces, such as GPIOs, 12C, SPI, and JTAG. The two
40-pin headers (on the reverse PCB side in Figure 3) provide SX3 signals to connect to external boards using the
GPIO interface. Note that for convenience, the headers have long pins that extend above the top side of the PCB
for use as test points or attachment to mating connectors. All I/O signals, which include the 32-bit data bus, 13
control lines, and a 100-MHz clock, are available to connect to external devices such as FPGAs, CPLDs, image
sensors, or microcontrollers.

The baseboard contains the following key components:

3.2.1 USB connector (J1)

The SX3 explorer kit development board provides one USB 3.0 Type-C receptacle that brings out SX3 USB
signals. This receptacle accepts a Type-C connection, the other end of the cable connects to a USB host PC via
either a Type-A or a Type-C port as well. A SuperSpeed USB - C cable is included in the kit. Use this port to test
SX3 applications that communicate with a host PC. Using the Type-C interface allows access to SX3 debug
interface using serial terminal messages.

3.2.2 Jumpers and switches

Jumper (J2): This is a power ON jumper. When closed, it allows USB VBUS for powering the board.
J2 close: Power ON (Default)

J2 open: Power OFF

Power switch (SW1): This is used to switch the add-on board power from 1.8 V to 3.3 V and vice-versa. This
allows compatibility with SX3 explorer kit interconnect modules which typically requires 1.8 V. The camera add-
on board supplied with this kit can operate at both 1.8 V and 3.3 V; however, to connect an external Raspberry
Pi MIPI camera board, 3.3 Vis required.

SW1 ON: 3.3V (Default)
SW1OFF:1.8V

Reset switch (SW2): Reboots the silicon. Press the switch and release to boot from the selected mode set by
SW3.

Mode selection switch (SW3): Selects the mode in which SX3 has to boot upon reset or power ON. The SX3
explorer kit can boot in two modes based on position of this switch.

Table 2 Boot modes

Boot mode PMODE1 PMODE2
USB SW3.2 ON SW3.1 OFF
SPI SW3.2 OFF SW3.1 0N

To program the device, set SW3 in USB mode. After programing, setting the mode switch in SPI mode and
rebooting the device allows SX3 to boot from the SPI flash.

User switch (SW4): Allows to achieve user-defined functions such as still capture. Pressing this switch sends an
I2C command to SX3.

User Guide 10 of 32 002-33753 Rev. *A
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3.2.3 Baseboard power supply

The baseboard consists of three regulators. Each power rail has corresponsing test points on board for probing.
Care should be taken to make sure no external voltages are applied at the test points as it may permanently
damage the kit functionality.

3.2.3.1 5Vto3.3Vregulator (Ul)

This is an LDO that provides a 3.3 V output at 1 A. TLE4284DVATMAL from Infineon Technologies is used on this
board.
3.2.3.2 5V to 1.2 Vregulator (U6)

Thisisabuck regulator that provides 1.2 Vfor powering the SX3 core. It also power to the FPGA present on camera
add-on board. IR3883MTRPBF from Infineon Technologies is used on board.

3.2.3.3 5Vto1.8V/3.3Vregulator (U8)

This is an LDO that provides a 1.8 V or 3.3V output at 1 A. This regulator features a switch SW1 that changes the
output voltage based on switch status.

Mode 1: SW1 = OFF >Vour=1.8V
Mode 2: SW1=0N > Voyr=3.3V

TLE4284DVATMAL from Infineon Technologies is used on this board.

3.24 SX3 (U3)

This is a USB 3.0 configurable SuperSpeed controller with a 32-bit ARM926EJ core CPU and 512-KB embedded
SRAM. It supports UVC, UAC, and USB vendor class protocols. With a general configurable interface of 8-, 16-, 24-
,and 32- bit data bus @ 100 MHz, SX3 supports slave FIFO and parallel camera interface features. It has dedicated
interfaces for SPI flash and 12C. SX3 supports selectable clock input frequencies @ 19.2, 26, 38.4, and 52 MHz.
Additionally, a dedicated 19.2-MHz crystal input support is also available.

3.2.5 SPI flash (U7)

The kit configuration is stored on the 32-Mbit SPI flash. After power ON, SX3 fetches the required details from the
configuration image, stores it in its RAM and starts executing from it.

3.2.6 Interface/GPIO connectors (J4, J5)

The baseboard has two 20-pin interfaces/GPIO female connectors. All the signals required for interfacing SX3
with external add-on modules are routed to the connectors. Pin 5 of J4 in the connector is removed (i.e., cut) to
polarise the connector to avoid connecting the add-on boards in incorrect orientation.

Note: Do not connect any external voltage source to these pins as it may permanently damage the kit.
The pins are available only for probing purpose.

3.2.7 Crystal (Y1)

SX3 needs a 19.2-MHz crystal to generate the clock for its operation.

User Guide 110f32 002-33753 Rev. *A
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3.2.8 Reset switch (SW2)

The reset switch (SW2) is provided for debug purpose. The RC circuit provides a clean reset signal every time after
power up. The RC circuit formed by R1 and C72 gives a 10-msec pulse width because it assumes the worst 3.3V
supply ramp up time and SX3 crystal POR reset time. On pressing SW2, SX3 starts rebooting based on the mode
selection switch SW3.

3.2.9 LEDs (LED1, LED2, LED3)

e LED1 (power ON LED) is a GREEN color LED used for 3.3-V power supply indication
e LED2isaRED color LED to indicate fault on VBUS
e LED3is aBLUE color application-driven user LED connected to GPIO_4 of SX3

33 CYUSB3KIT-004 camera add-on board design details

3.3.1 Add-on board power supply

The camera add-on board consists of three regulators. Each power rail has corresponsing test points on board
for probing. Care should be taken to make sure no external voltages are applied at the test points as it may
permanently damage the kit functionality.

3.3.1.1 3.3Vto1.5Vregulator (U3)

Thisis an LDO that generates 1.5V from 3.3 V coming from the baseboard. AP7331-WG-7 from diodes
incorporated is used on the board. It is rated to provide maximum current of 300 mA.

3.3.1.2 3.3V to 2.5 Vregulator (U1)

Thisis an LDO that generates 2.5V from 3.3 V coming from the baseboard. AP7331-WG-7 from Diodes
Incorporated is used on the board. It is rated to provide maximum current of 300 mA.

3.3.1.3 3.3V to 2.8 Vregulator (U5)

Thisis an LDO that generates 2.8 V from 3.3 V coming from the baseboard. AP7331-WG-7 from Diodes
Incorporated is used on the board. It is rated to provide maximum current of 300 mA.

3.3.2 Crosslink FPGA (U2)

The camera add-on board uses CrossLink FPGA from Lattice Semiconductor. It is a programmable video
bridging device that supports a variety of protocols and interfaces for mobile image sensors and displays.
CrossLink supports video interfaces including MIPI DPI, MIPI DBI, CMOS camera and display interfaces,
OpenlLDI, FPD-Link, FLATLINK, MIPI D-PHY, MIPI CSI-2, MIPI DSI, SLVS200, subLVDS, HiSPi and more.

This DVK uses the two MIPI CSI-2 interface ports of the CrossLink FPGA to communicate with the onboard
camera module and external camera module. The FPGA converts the received MIPI signals to 16-bit parallel
interface thus allowing SX3 to communicate with the image sensors / camera module directly. This kit uses the
80-ball ctfBGA package with 37 1/0s.

16-bit Parallel Interface Crosslink MIPICSI-2 * on board or OTS
> —>

FPGA Camera Module

SX3 <

User Guide 12 0f 32 002-33753 Rev. *A
2021-12-17



S
CYUSB3KIT-004 EZ-USB™ SX3 explorer kit guide (In fineon

EZ-USB™ SX3 explorer kit system design

Figure5 Crosslink FPGA interfaces

3.3.3 Microphones (U6, U7)

Two Infineon IM69D130V01XTSA1 MEMS microphones are used in this DVK camera add-on board. These
microphones are configured as left and right microphones to provide stereo effect.

3.34 Image sensor connector (J2) and onboard camera module (M1)

The camera add-on board uses a 5-MP MIPI camera module, e-CAM52A_MI5640_MOD from E-Con Systems that
features Omnivison OV5640 CMOS image sensor. This MIPI CSI camera module streams VGA @ 60 fps, HD (720p)
@ 60 fps and full HD (1080p) @ 30 fps. It is an auto focus camera that provides output at YUV422 format. The
camera module is mounted on the image sensor connector assembly present on the add-on board.

3.3.5 Crystal (Y1)
SG-210STF 24.0000MLO is used to provide 24-MHz clock for the camera module.

3.3.6 External camera module connector for Raspberry Pi (J3)

The camera add-on board allows you to interface external off-the-shelf Raspberry Pi MIPI camera module such
as PCAM-5C. This is a 22-pin FPC connector. You’d need a 22-pin to 15-pin flex cable (CAB0306) to connect the
off-the-shelf Raspberry Pi MIPI camera module with the DVK camera add-on board.

3.3.7 GPIO interface connectors (J4, J5)

The camera add-on board also has two 20-pin mating interface/GPIO connectors to interface the camera add-
on board with the SX3 baseboard.

Note: Do not connect any external voltage source to these pins as it may permanently damage the kit.
The pins are available only for probing purpose.
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4 Programming the EZ-USB™ CYUSB3KIT-004 SX3 controller

The EZ-USB™ SX3 controller on the CYUSB3KIT-004 EZ-USB™ SX3 explorer kit is pre-programmed with the latest
configuration at the time of manufacturing. However, you should check the CYUSB3KIT-004 EZ-USB™ SX3
explorer kit webpage for the latest configuration.

CYUSB3KIT-004 DVK is pre-programed with the firmware to stream from the onboard camera and mic. Use the
configuration utility only to change the program.

1. Open the EZ-USB™ SX3 configuration utility. If the application is not present on the desktop, browse to the
SX3 SDK installation directory (C:\Program Files (x86)\Cypress\EZ-USB SX3 Configuration Utility).

d 5] Device :

(Infineon 4 &=CYPRESS

USB SX3 Superspeed peripheral controller

ot
EZ-USB SX3 Configurati
controlle

pppppp

Figure6  SX3 configuration utility home screen

2. Click Import. Select SX3 Template Project and click (...).

File Help

D D) |<al§mm_ ) import Configuration

EZ-USB 5X3 Configuration Utality x

mport EZ-US58 5X3 Configuration

¢7

(@) 5X3 Tempiate Project User Project

import From I:l*

Extract To

Cancel

Figure7 Import configuration screen
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3. Browse to import the following configuration from the local folder based on the module planned for
streaming and click Open.

Table 3 Project files

Streaming module Import file

Onboard camera sx3_explorer_kit_uvc_uac_crosslink_slavefifo.zip
Raspberry Pi MIPI camera sx3_explorer_kit_uvc_uac_crosslink_rpi.zip
(PCAM 5C - MPN# 410-358)

An example window is shown below:

Open x -
T <« Program Files (x88) » Cypress » EZ-USB SX3 Configuration Utility » templates w [¥] Search templates
Organize = New folder =~ [ @
Name - Date modified Type Size b
7 Quick access .
¢ s3_data_in_16 Compressed (zipg... 12 KB
& My Desktop ¢ =3_data_in_32 Comp 13 KB
& My Documents £ =3_data_in_out_16 Compress 21 KB
% =x3_data_in_out_32 26 KB
£ My Sync £ sx3_data_in_out_intel 12 KB
e i sx3_data_in_out_xilinx 13 KB
B « sx3_data_out_16 1TKB
¥ Network ¥ sx3_data_out_32 11K8
¥ sx3_explorer_kit_fv_lv_interface 58 KB
=x3_explorer_kit_uve_uac_crosslink_rpi 106 KB
sx3_explorer_kit_uve_uac_crosslink_slavefifo 103 KB
' sx3_uac X TT KB
sx3_uve_24 bit_isoc Compressed (zipp... 81 KB
sx3_uve_crosslink_bulk_720p Compressed (zipp... 36 KB
sx3_uve_crosslink_bulk_1080p Compressed (zipp... 36 KB v
File name: | sx3_explorer_kit_uve_uac_crosslink_rpi v| 5X3 Proj.e(.t ~
Figure8 Projectimport screen
4. Onthe Extract To field, select the local folder, and click OK.
EZ-USEB 5X3 Configuration Utility >
Import EZ-USBE 5X3 Configuration 'P! I
@) 5X3 Template Project User Project
Import From: ChProgram Files (x86)\Cypress\EZ-U
Extract To: ] ‘
Cancel
Figure9 Project extract screen
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= EZ-USBE 5X3 Configuration Utility

Impart EZ-USE SX3 Configuration "! '
® 5X3 Template Project User Project

C:\Program Files (x86)\Cypress\EZ-U

Ch\Usersi| A\Desktoph\CYl D

Impart From:

Extract To:

| OK : Cancel

Figure 10 Selected folder

5. Set the mode switch SW3 setting to USB by moving the SW3 pin 1 to OFF and pin 2 to ON position.

o
USSUS CFOQRESN J3
USER LED

! R7 7w % <Nl

[

- §

< use "n"

H

™

[+ 4

b 3

N

&)

o

1)
y

5

Figure 11 Mode switch setting to USB mode

6. Ensure that the jumperis mounted on J2.
7. Take the SuperSpeed USB - C cable and connect the explorer kit board to the PC as shown in figure below:

Figure12 Connecting the kit with PC

User Guide 16 of 32 002-33753 Rev. *A
2021-12-17



CYUSB3KIT-004 EZ-USB™ SX3 explorer kit guide

Programming the EZ-USB™ CYUSB3KIT-004 SX3 controller

8. Cypress FX3 BootLoader Device appears in Device Manager > Universal Serial Bus controllers.

infineon

M Device Manager

File Action View Help

&= = HmE

! Firmware
¥ Human Interface Devices
— Keyboards
LI Memory technology devices
B Mice and other pointing devices
[E3 Monitors
l?’ Network adapters
#§ Ports (COM & LPT)
=l Print queues
D Processors
B Security devices
& Smart card readers
¥ Software components
B Software devices
i} Sound, video and game controllers
S Storage controllers
3 System devices

v ’ jver: i ler:
i Cypress FX3 USB BootLoader Device

' Intel(R) USB 3.1 eXtensible Host Controller - 1.10 (Microsoft)
i Intel(R) USB 3.1 eXtensible Host Controller - 1.10 (Microsoft)
i USB Composite Device
§ USB Root Hub (USB 3.0)
§ USB Root Hub (USB 3.0)

i USB Connector Managers

Figure 13 FX3 bootloader device appearing in device manager

Note:

If the device is detected as 'Westbridge’, it means the cyusb3 driver is not installed. For more

details on how to install cyusb3 driver, see Toubleshooting section 6.1.2.

9. Click the Program config button, and click Program device.

(USE Setting:

EZ-USB 5X3 Configuration Utility-C:\Users\MishraSanatiC\Desktop\Projects\ 5X3\3. Explorer Kit\5X3 Explorer kit\REV0O3\Firmware\Extract\sx3_explorer_kit_uvc_uac_crosslink_rpitsx3_explorer_k

File Utility Help

DR eE[E]

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

Device : SX3 UVC (CYUSB3017)

Vendor 1D-(0x)”
Product 1D (k)" :
Manufacturer® :

Product String* +

Serial Number™ :

Enable Remote Wakeup :

rGPIO: rDebug.
04ba GPIO0:| Sensor Reset - Debug Enable: v/
oocz GPIO 1:| Not Used - sl ~
Cypress GPIO 2:| User GPIQ O - Endpoir
cx3 GPIO3: Not Used - Endpoint1: UVC =
Auto-Generate Serial Number : v SR Configuiaivp Bole Endpoint2:| UAC ~
GPIO.5:| Not Used >
Serial Number Increment : SRR hiot Used = UVEVersion 15
rAusilliary Interface UVC Header Addition :| UVC HEADER BY 5X3
Bus Powered

Power Configuration® :

Firmware Update; |V

FIFO Setting 12C Frequency (Hz): | 100000 -
FIFQ Interface Type: Slave FIFO Interface = DMA Watchdog: v
FIFO Clock Frequency (MHz) :
FIFO Parallel Bus Width : 16 =
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== EZ-USB 5X3 Configuration Utility X

Ready to Program ‘ $ ‘

0%

9 | Close |

Figure 14 Program download

10. Wait for the programming to complete, and when done, click Close.

= EZ-USB 5X3 Configuration Utility >

Firmware downloading succeeded @ @

100%%

Figure15 Programming successful
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5 Kit operation

This chapter describes how to boot the SX3 device after successful programming to demonstrate the kit
functionality by streaming video and audio. Two separate demonstrations are covered:

e Streaming video from the onboard camera while recording audio from onboard microphones
e Streaming video from the off-the-shelf Raspberry Pi MIPI camera while recording audio from onboard

microphones
Important Note: Before starting the demo, make sure that the DVK is loaded with the appropriate
configuration per Table 3.

5.1 Booting from the SPI flash
1. Set the switch SW3 setting to SPI position as the following:

Move SW3 pin 1 to ON position and pin 2 to OFF position.

USER LED
R7 748 <A

7 R40O

T ™
[+ 4
<
o
o
o
~
e
o}
L]
=

ss 6@ @oo17

F IFOMan
10_3@ (&

Figure 16 Mode switch setting to SPI mode

2. Pressthe RESET switch (SW2) and check for SX3 in the audio and camera section of the device manager as

shown below:

o Device Manager
File  Action View Help
L Aol

v & ISCNPF1BN436
w 0| Audio inputs and outputs
&8 Digital Audio Interface (3- 5X3)
= Microphone Array (Realtek(R) Audio)
i Speakers (Realtek(R) Audio)
ﬁ Batteries
& Biometric devices
ﬂ Bluetooth
W @ Carneras
® Integrated Camera
® sx3

| C;:mputer
Figure 17 SX3 in device manager (Note: In 3-SX3, the number “3” will change depending on the PC

configuration)
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5.2 Video streaming from the onboard camera

1. Make sure that the kit is programmed with sx3_explorer_kit_uvc_uac_crosslink_slavefifo.zip project.
2. Remove the sticker from the onboard camera (M1).

°
USB3
vBeus

I )
soA® [Bf scL

&

59

INT

NS $ o012
PiGM B D013
A1LE @®oo1s
N0 B 4 oND

vara® P YIRS
w

1% oo

uUsBe3
VBUS

R2 -
9

01
600-60611-01 |
TCK REVO1

K
R7
=N .

1
CYUSB3KIT-004
EZ-USB SX3 CAMERA

ADD-ON BOARD IEI II.II
ot MIC-L |E‘m u4| | igi
"
I! |-i ‘,‘ sl @mc R

--ng C11
BACE R31
Py
»
o [
oDQ20 /000

N
D o I a6

@
2

FIFOM 3
ss 6 ® Boo17
0

00
0028
VIO

FPGA

P Poot
E®

oND (@ -%GND

AS)“ b Q

10_4@ Ppoois 3

NC § 0031 C
0
V3P3 b *vslxpf
w
©

Misof P
ono'p P10
PM_2 $003

L]
10_3
104
PM_0O
.

SSPND
ouT

Figure 18 Camera board with on board camera module

3. Make sure that the board is placed as shown below and the camera is pointing to the object of interest:

LERE PPy

OO AL

Figure 19 Board placement

4. Open the Microsoft Windows camera app (.) and press the flip/reverse camera button in the application to
select the SX3 camera.
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Camera

&

Figure 20 Microsoft camera app

5. Check the camera app for video streaming from the onboard camera.
6. Check the camera settings for picture quality. It should display the quality as 1920 X 1080.

€ SETTINGS

When | press and hold the camera button

Take one photo ]

Photos

Quality

2.1MP 16:9 (1920x1080)

Framing gnd

Figure 21 Camera setting and picture quality

- For streaming at 720p, select Camera settings > Photos. From the Quality drop-down list, select 1280 X
720 and check the streaming.

- For streaming at VGA, select Camera settings > Photos. From the Quality drop-down list, select 640 X
480 and check the streaming.
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5.3 Audio streaming from the onboard microphones

1. Open the Audacity application.
2. Ensure that the Recording device is set to SX3. You can start a rescan: Select Transport > Rescan audio
devices.

gﬁ\udacit}r
File Edit Select View | Transport Tracks Generate Effect Analyze Tools Help

- r T - L y
I > - :Iaylndgl > il 4 \!; R 54 4
ecordin > 'l
"9 Redk JEESn][w[EDE
Scrubbing
MME |y Cursorto y ~ || 2 (Stereo) Recording Cha
3.0 4.0
Play Region ¥

Rescan Sudio Devices

Transport Options ¥

Figure22 Rescan audio devices to select SX3

3. Setthe Digital audio interface to SX3. (Note: The number “3” in “3-SX3” may vary.)

& Audacity
File Edit Select View Tansport Tracks Generate Effect Analyze Tools Help

’T'? A& s 45 @ Cickostiontrng 8 2 5 0 - W)
QK| KITIA s ] @lalglole/bl o —
MME v| | bigital Audio Interface (3- 5x3 + | 2 (Stereo) Recording Chann ~ ) | Speakers (Realtek(R) Audio) v

E, 10 d;j’ 1.0 20 30 40 50 5.0 7.0 80 5.0

n bk m K >l

Figure 23 Audio device set as SX3

4. Press the record button in the Audacity app and play a tune (e.g., 1 kHz sine wave) from a YouTube video
near the DUT microphones.

UsSB3

vBUS
viP2
FPGA

SOA 5 i scL
GNO@ .Eooo
39

usBe3
VBUS

GNO B @ GND

MIC-L MIC-R

vee_2p8 i
7S

vio
FPGA,

NC § $0031T
%

vipa @ AR
A w
S ©

SSPND
out

Figure 24 L and R microhphones location on camera board

5. Pause the recording and the YouTube video. Check if sine wave is getting displayed in L and R channels on
Audacity (zoom in the app to see the following waveform) and play the recorded audio to check if the tune is
recorded.
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T) 69000 69010 6.9020 6.9030 6.9040 6.9050 6.9060 6.9070 6.9080 6.9090 69100 69110 69120 69130 6.9140 69150 69160 69170 69180 69190 6.9200

[ output_ossuw| 1.0
Mute | Solo

0.5

1.0
1.0

-0.5°

a| select | |10

Figure 25 Audio recorded

Note: The amplitude of sine wave may vary depending on the distance of audio source from the
microphones.
5.4 Video streaming from the Raspberry Pi camera

1. Make sure that the kit is programmed with sx3_explorer_kit_uvc_uac_crosslink_rpi.zip project.
2. Disconnect the board from the PC.

3. Disconnect the onboard camera module by lifting the image sensor flex cable connector from J2. Make sure
after lifting, the flex cable does not touch J2.

Note: Make sure to lift flex cable slowly in such a way that M1 does not come out of the board. Lift the
flex cable such that it only gets disconnected from J2.

T G
soa’® [ scL
2
5
usB3 usBe3
vaus® B yeos
varade PYIRZ
& w
Q o

®)

"
600 -
w |TCK
3 i s
©°
-0 o
«
M 0
E p'::
R 2
¥ 4
o~ =

3
(=]
-
e ]

D028

10_3

oo Pito
M0 B

4. Connect the Raspberry Pi OV5640 camera module (part# 410-358) to connector J3 on the camera board
using a 15- to 22-pin Raspberry Pi zero camera cable part# CAB0306 as shown below.
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1
2
3
5
usBe3
vBuUsS
viP2
FPGA

» $oo
ANIE oo
w
©

GND $ ) GND
&P

OMASE 3 y
loMAS $ ooe
10_1
PRGM $ 0o
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varap P
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N (@ ‘iGND

10_3
10_4@ PHoors
Misof B

Figure 26 Raspeberry Pi camera module interface with image sensor board

Note: Cable and Raspberry Pi camera modules are not part of the kit. Users can buy this directly from the
manufacturer. Cable P/N: CAB0306. Raspberry Pi camera module P/N: 410-358 or equivalent.

5. Move the switch SW1 (1.8 /3.3 V selector switch) on the baseboard to ON position (3.3 V) and plugin the
SuperSpeed USB - C cable to the PC.

6. Wait for the SX3 device to appear in the device manager, (Note: “3” in “3-SX3” may vary).

;.l.; Device Manager
File Action View Help
&= m

v % ISCNPF1BN436
w I Audio inputs and outputs
&8 Digital Audio Interface (3- 5X3)
= Microphone Array (Realtek(R) Audic)
I Speakers (Realtek(R) Audic)
% Batteries
| Biometric devices
0 Bluetooth
v @ Cameras
® Integrated Camera

® s3

EH Computer

Figure 27 Camera setting and picture quality

7. Open the Microsoft Windows camera app () and press the flip/reverse camera button in the application to
select the SX3 camera.
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Camera

Figure 28 Flip camera in Microsoft camera app

8. Move the Raspberry Pi board to check video streaming on the camera app. Check the camera setting for
picture quality. It should display quality as 1920 X 1080. You can also set the quality as 720 p and VGA.

< SETTINGS

When | press and hold the camera button

’ Take one photo

Photos

Quality
l 2.1MP 16:9 (1920x1080)

Framing grid
| orf

Figure 29 Check picture quality

9. Disconnect the board from PC.

10. Remove the Raspberry Pi camera module and cable (CAB0306) from J3 and connect the onboard camera
module (M1) by pressing the image sensor flex cable connector on J2 till a click sound is heard.
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6 Troubleshooting

6.1 Programming test

6.1.1 No bootloader device detected

If “No Bootloader Device Detected” message appears during programming from the SX3 configuration utility,
verify that the PMODE switch (SW3) is in the “USB” state.

Use —:l:‘“] SP
fi.3l- Fer ZW2

S 4mimm | Wy Re8
o |V |

& SPI use

7

2)0Q24 Rr3

10_33% (390016

FIFOM = -
ss 6@y 390017

Figure 30 Mode switch setting to USB mode

6.1.2 FX3 USB Bootloader device not detected in Windows Device Manager

If the connected device is detected as “WestBridge” in Windows Device Manager, user should install the cyusb3
driver. Navigate to <SX3 Configuration Utility Installation Path>\drivers\Win10\x64 and install cyusb3 as

shown below.

Home Share View

L l This PC Windows (C:) Program Files (x86) Cypress EZ-USB 5X3 Configuration Utility drivers > Win10 » xb4

Marme Date modified Type - Size

Program Debug Database (1)
& cyusb3.pdb
Security Catalog (1)

g cyusb3.cat

Program Debug D...

Security Catalog

Setup Information (1)
B cyusblinf
System file (1)

E cyusb3.sys

"16/2021 821 PM Setup Information

System file

Figure 31 Install cyusb3 driver
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Device will enumerate as FX3 USB Bootloader device after successful installation.

& Device Manager
File Action View Help
= m 5 Bm e

- Disk drives

L& Display adapters

; Firmware

Human Interface Devices

& Jungo

Keyboards

@ Mice and other pointing devices
= Monitors

L Network adapters

K7 Other devices

= Print queues

M Printers

[ Processors

J Security devices
Software components

Software devices

L] Iﬂlq

£

Socund, video and game controllers

i

Y Storage controllers
i3 System devices
~ § Universal Serial Bus controllers
| § Cypress FX3 USE BootLoader Device
¥ Generic SuperSpeed USE Hub
i Generic USB Hub
§ Generic USB Hub
i Intel(R) USBE 3.0 eXtensible Host Controller - 1.0 (Microsoft)

Figure 32 Device enumerated as Bootloader device

6.2 Video streaming test

6.2.1 SX3 camera not displayed in the device manager

Verify that the PMODE switch (SW3) is in the SPI position.

('3
hJ
o
o
o
~
vd
O
7]
-

Figure 33 Mode switch setting to SPI mode

User Guide 27 of 32 002-33753 Rev. *A
2021-12-17



o~ _.
CYUSB3KIT-004 EZ-USB™ SX3 explorer kit guide (Infineon

Troubleshooting

6.2.2 Black screen detected in the camera app

Do the following:

1. Check whether the image sensor (M1) is connected correctly.

2. Check whether the GP10_4 pin (Config.done) in Jumper J1 on the add-on board is HIGH. If GPIO_4 is HIGH,
the Crosslink FPGA configuration is done.

3. Check the debug logs:
a) OpenTeraTerm.
b) Connect to the COM port associated with the SX3 device.

c) Checkifany error messages are displayed.
6.3 Audio streaming test

6.3.1 SX3 digital audio interface is not displayed in the device manager

Verify that the PMODE switch (SW3) is in the SPI state.

EBR55 _ :
#RR54 FI-"-F) % o o . (
war66 NI« ol |:]@F1 ,6_5-
LBRES 6o °> <10 XRESN J3
B——— SP1 USER LED
I%|F|3% P me R776_® <\l
- ‘3.:!(; "1 res ROHS — LED3
me sp1 use lal  w 21 :
] ~ 'l
Al

Sw4
USER SWITCH

4
OVJ4 GND
539 -
. =7

o
N
o
o
o

~
vd

O
0

=

Figure 34 Mode switch setting to SPI mode

6.3.2 SX3 digital audio interface is not displayed in audacity application

In the Audacity app, select Transport > Rescan audio devices and check whether SX3 appears in the
Recording devices drop-down list.

Note: If the above-mentioned troubleshooting steps do not resolve the problem, please visit Infineon
Technical Support page.
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Technical support

If you have any questions, create a support request on the Infineon Technical Support page.
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