ALIN

FL2010 USB3.2 Communication Module

User Manual

Alinx Electronic Limited

www.en.alinx.com


https://www.en.alinx.com

ALINX L2010
Document revision history
chapter Revision Overview
V1.0
all First version released
Copyright © Alinx 2026 2/24



ALIN FL2010

Table of contents

Chapter1 USB 3.2 Module INtrOUCHION ......co.ooiiiiiiiecee ettt e e e e e e e 4
R @ =T 1= RSP PPPRPPPPRP 4
1.2 Key Performance INAICAIOrS ........couuiiiiiieie e 5
1.3 Structural DIMENSIONS .......ciiiiii et 5
1.4 INStallation @Nd USE ........ooiieie e 5
Chapter2 FUNCHON DESCIIPON ...t e e e e e e e e et re e e e e e e e sessnsssnneneeaeeeaas 6
2.1 FL2010 Module Schematic DIiagram ..........c.eeeiiiiiiieiiiiee et 6
2.2 FMC Interface DESCIIPLION ........uiiiiii e e e e et e e e e e e e aaareeeeeeas 7
Chapter3 Schematic Analysis and Program DesSign ............cc.ueeeiiiiiiiiiiiiiiieee e 10
3.1 SChemMatiC ANAIYSIS ......ooiiiiiee e 10
K02 o oo [ ir= 10011011 o T PP PUPRPSPPRRPN 11
ChAPLEIA FIMMWAIE .....cooiii it e et e e e e e e e e s e e e e e e e e e eeaab b e e e eeaaeeesaasbsaeeeaaeeesaannsrens 17
Chapter5 Module Connection and Debugging .......ccoeiii i 21
T 1Y [oTo [T TSR 7o) oL aT=Tex (o] o B UPRROPPR 21
5.2 Frequently ASKed QUESTIONS .........ooiiiiiiiiiiiiie et 22

Copyright © Alinx 2026 3/24



A L ’N)( FL2010

Chapter1 USB 3.2 Module Introduction

This document is the user manual for the "USB 3.2 High-Speed Communication Module FMC
Card" . It details the card's main functions, performance specifications, interface descriptions ,
hardware connection instructions, program usage instructions, and programming steps . This
document serves as the user 's primary reference manual, providing guidance for secondary
development and also acting as a selection reference.

1.1 Overview

This FMC card uses the Infineon EZ-USB FX20 as its USB host controller chip, with a
maximum uplink speed of 20Gbps. The EZ-USB FX20 is a highly integrated chip, internally
integrating a Cortex-M4 ARM architecture processor, a USB driver unit, and on-chip FLASH
memory. This FMC card has two USB Type-C interfaces: one low-speed USB 2.0 interface for
printing serial data; and the other a high-speed USB 3.2 interface for transmitting high-speed data.
This module conforms to the FMC-LPC interface specification and interacts with the FPGA FMC
card via an LVDS differential link. A picture of the FL2010 module is shown below :

USB3.2

-
> uveles

o - : ‘
:- JIF B - BEBUG

Jumper cap J1

e The two pins on the left form the FMC interface, supplying power to the module.
e The two pins on the right form the USB interface, supplying power to the module (for use when the
module is not connected to an FPGA development board).
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1.2 Key Performance Indicators

The following are the detailed specifications of this product:

® USB 3.2 conversion chip: Equipped with one Infineon EZ-USB FX20 chip, model number
CYUSB4024;

USB 3.2 transmission channels: 1;

USB serial port debugging channel: 1 channel,

USB 3.2 theoretical operating speed: 20Gbps;

FMC Interface Type: LPC (Low Pin Count);

Digital interface level standard: LVDS (Low-Voltage Differential Signaling) level standard;

Operating temperature range: -40°C~85C.

1.3 Structural Dimensions

54.6 mm
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1.4 Installation and Use

The FL2010 is a standard FMC card that can be used on FPGA carrier board with FMC
interfaces that conform to the VITA 57.1 specification.

The FL2010 module uses three DC power supplies—3.3V, 1.2V, and VADJ—provided via the
FMC connector. The module supports a VADJ voltage range of 1.65V to 3.3V; considering the
LVDS data communication requirements of the FPGA development board, a typical VADJ operating
voltage of 2.5V or 1.8V is recommended.

The FL2010 communicates with the baseboard via LVDS signals, while the board's control and
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trigger signals are at LVCMOS levels, with the level standard determined by the VADJ power supply
voltage.

The jumper cap J1 on the FL2010 module is used to switch the module's power supply,
providing two selectable modes:

® Default mode: The FMC interface supplies power to the module.

® Optional mode: Power the module via USB interface (for scenarios where the module is not
connected to an FPGA development board).

When switching modes, the power must be turned off first to avoid damaging the module by
hot-plugging the jumper cap. The jumper cap is for shorting and must be firmly inserted to avoid
unstable power supply due to poor contact.

When installing the circuit board, operators should take precautions against electrostatic
discharge (ESD). Without ESD protection, do not directly touch the circuit board components.

Chapter2 Function Description

2.1 FL2010 Module Schematic Diagram

The FL2010 module uses the EZ-USB™ FX20 (CYUSB4024) USB 3.2 controller as the main
controller and communicates with the FPGA baseboard through the FMC LPC interface. The overall
signal flow and functional module description are as follows:

I\
\
\
Transmit data with\ USB3.2
Transmit data with LVDS LVDS ) <:>

FMC HPD Level
Connector Shifting

CYUSB4024

General Data Exchange

General Data Exchangey <:> DEBUG

High-speed data path (LVDS)

The main control chip provides two independent LVDS communication channels, PORT 0 and
PORT 1, which are directly connected to the FMC LPC interface. Each channel contains 10 pairs of
LVDS differential signals, consisting of 8 pairs of data signals, 1 pair of clock signals, and 1 pair of
control signals. The two channels support resource multiplexing and can be combined into 16 pairs
of LVDS data bit, effectively improving data transmission bandwidth. Signals are transmitted
bidirectionally between the main control chip and the FMC through the LVDS RX/LVCOMS PORT
0/PORT 1 interface.
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Control and configuration path (I12C & GPIO)

The module has a total of 3 12C signals and GPIO signals, which are connected to the FMC
LPC interface after passing through a level conversion chip:

PO 12C: Independent control signal for PORT 0 channel;
P1 12C: Independent control signal for PORT 1 channel;

Control 12C: Global chip control signal used for master controller configuration and status
management;

GPIO: General purpose control signals, which can be converted into additional control functions.
Backend Interface

USB 3.2: 20Gbps transfer rate, serving as a high-speed data exchange interface between the
main controller and the host computer;

Debug: Outputs the main control's running status via serial port information for debugging and
troubleshooting.

Note: For the specific circuit design, register configuration and electrical characteristics of the
CYUSB4024 chip, please refer to its official chip datasheet.

2.2 FMC Interface Description

Pin Number PIN Name Signal Name Description

C10 LAO6_P P1D4P P1 Channel 4 Data Signal - P
C11 LAO6_N P1D4N P1 Channel 4 Data Signal -N
C15 LA10_N FMC_POCTL4 PO General Data Signal

C18 LA14 P FMC_POCTLO PO General Data Signal

C19 LA14 N FMC_POCTL1 PO General Data Port

C22 LA18_P_CC FMC_POCTL5 PO General Data Port

C23 LA18_N_CC FMC_POCTL6 PO General Data Port

C26 LA27_P FMC_GPIO5 GPIO5 signal

C27 LA27_N FMC_SWDRST_P11

D8 LAO1 P_CC P1CP P1 channel control signal - P
D9 LAO1_N_CC P1CN P1 channel control signal -N
D11 LAO5_P FMC_P1CTL1 P1 General Data Port

D12 LAO5 N FMC_P1CTLO P1 General Data Port

D14 LAO9 P P1D1P PO Channel 1 data signal - P
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Pin Number PIN Name Signal Name Description
D15 LAO9 N P1D1N PO Channel 1 data signal -N
D17 LA13_P FMC_P1SDA P112C data
D18 LA13_N FMC_P1SCL P112C clock
D20 LA17_P_CC POCLKP PO channel clock signal - P
D21 LA17_N_CC POCLKN PO channel clock signal -N
D23 LA23_P POD7P PO Channel 7 data signal - P
D24 LA23 N POD7N PO Channel 7 data signal -N
D26 LA26 P POD4P PO Channel 4 data signal - P
D27 LA26_N POD4N PO Channel 4 Data Signal -N
Y, S e 1o VUL
o ke e YUSS12
G6 LA0O_P_CC P1CLKP P1 channel clock signal - P
G7 LAO0O_N _CC P1CLKN P1 channel clock signal -N
G9 LAO3_P P1D6P P0 Channel 6 data signal - P
G10 LAO3_N P1D6N P0 Channel 6 data signal -N
G12 LAO8_P P1D3P P1 Channel 3 Data Signal - P
G13 LAO8_N P1D3N P1 Channel 3 Data Signal -N
G15 LA12_P P1DOP P1 Channel 0 Data Signal - P
G16 LA12_N P1DON P1 Channel 0 Data Signal - N
G18 LA16_P FMC_INIT#_RST INIT interrupt signal
FMC's programming mode OFF indicates
G19 LA16 N FMC CDONE that the program ig burned to flash via
- - JTAG, and ON indicates that the program
is burned via USB.
G21 LA20_P POCP PO channel control signal - P
G22 LA20_N POCN PO channel control signal -N
G24 LA22 P POD6P PO Channel 6 data signal - P
G25 LA22_N POD6N P0 Channel 6 data signal -N
G27 LA25 P FMC_VBUSDETECTN VBUS detection signal
G28 LA25 N FMC_P1CTL4 P1 General Data Port
G30 LA29 P POD2P P0 Channel 2 data signal - P

Copyright © Alinx 2026
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Pin Number PIN Name Signal Name Description

G31 LA29 N POD2N PO Channel 2 data signal -N
G33 LA31_P PODOP PO Channel 0 data signal - P
G4 LA31_N PODON PO Channel 0 data signal -N
G36 LA33 P FMC_POCTL2 PO General Data Port

G37 LA33 N FMC_POCTL3 PO General Data Port

H4 CLKO_M2C_P FMC_FX20_RST Reset signal for CYUSB4024

H5 CLKO_M2C_N FMC_PMODE D00t Moge serecton: High=USE:
H7 LAO2_P P1D7P P1 Channel 7 Data Signal - P
H8 LAO2_N P1D7N P1 Channel 7 Data Signal -N
H10 LAO4_P P1D5P P1 5th data signal - P

H11 LAO4 N P1D5N P1 5th data signal -N

H13 LAO7_P P1D2P P1 Channel 2 Data Signal - P
H14 LAO7_N P1D2N P1 Channel 2 Data Signal -N
H16 LA11_P FMC_P1CTL3 P1 General Data Port

H17 LA11 N FMC_P1CTL2 P1 General Data Port

H19 LA15_P FMC_POSDA PO 12C data

H20 LA15_N FMC_POSCL PO 12C clock

H22 LA19 P FMC_UART-RTS fmc uart_rts signal

H23 LA19 N FMC_UART-CTS Fmc uart_cts signal

H25 LA21 P POD5P PO Channel 5 data signal - P
H26 LA21_N POD5N PO Channel 5 data signal -N
H28 LA24_P POD3P PO Channel 3 data signal - P
H29 LA24_N POD3N PO Channel 3 Data Signal -N
H31 LA28_P POD1P PO Channel 1 data signal - P
H32 LA28_N POD1N PO Channel 1 data signal -N
H34 LA30_P FMC_P1CTL5 P1 General Data Port

H35 LA30_N FMC_P1CTL6 P1 General Data Port

H37 LA32 P FMC_UART-RX giﬂgigzﬂART controller connected to
H38 LA32 N FMC_UART-TX giﬂgﬁzgzliART controller connected to
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Note: For Ultrascale and Ultrascale+ series FPGA, all LVDS signals of channels PO and P1
must be connected to the same BANK; the GND signal is not listed in the diagram.

Chapter3 Schematic Analysis and Program Design

3.1 Schematic Analysis

The FL2010 FMC card connects to the FPGA development board via the FMC interface. Its
data communication modes include wide link and narrow link. Wide link uses 16 pairs of LVDS
differential data transmission; narrow link uses 8 pairs of LVDS differential data transmission. The
transmission rate of a single LANE is 594 Mbps in both modes. Data transmission can be
implemented using the primitives iserdes3 or bitslip. In the project, primitive control is achieved by
instantiating the high_speed_selectio IP core. The schematic diagram of the connection between
the CYUSB4024 chip and the FPGA is shown below:

it yars
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VDS IW=eAtz | pee—— ¢ T [ s REAL
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Data signals
PODOP~POD7P: 8 pairs of differential data signals for PORTO;
P1DOP~P1D7P: 8 pairs of differential data signals from PORT1;

POCP and P1CP: Control character input signals; In the DEMO project, the above interfaces
are all configured for unidirectional data communication from the FPGA to the CYUSB4024.

Control signals
POCTLO~POCTL4: Not used in LVDS mode;
POCTLS: The link_ready signal sent from CYUSB4024-FCAXI to the FPGA for data link training;

POCTLG: The buffer_ready signal sent from CYUSB4024 to the FPGA for data transmission
control;

The control signal definitions for the P1CTL port are completely identical to those for the POCTL
port.

Signal usage rules: When using wide link mode or narrow link with PORTO selected, use the
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POCTL control signal; when using narrow link with PORT1 selected, use the P1CTL control signal.

In the DEMO project, the FPGA operates as a slave device of the CYUSB4024-FCAXI, and the
two communicate via the 12C bus: the FPGA, as an 12C slave, responds to the CYUSB4024's
register read and write commands, and the register configuration is determined by the program
running on the CYUSB4024-FCAXI side. The locations of the two control signal lines of the 12C bus
are shown in the corresponding hardware interface diagram.

Gi2 12C_SDA e
H12 2C_SCL c\’f:—?Ei‘ :
Ki3 O1% [ED AP PAC ST
| DA | AR
K7 TDO
KE__ 10
Ko TS SWDID
K10 TCLK_SWOCLK

3 SWDRST_P11 8

CAN RX_P8.4 [y
CANTX_P8.5

FX20
CYUSB4024-FCAX]

When the FL2010 FMC card is powered on, the FPGA provides a low-level reset signal, as

shown in the figure:
o == WSS e Tt B
E XRES IL Joak
[ CYUSB4024-FCAX] I
Var3_1Pa

KEY1

& FX20 RST » & - |=1I{.-ﬁ\::'3
[—2 p2—ps |

C26
0. |:: — Button

To ensure signal integrity and timing convergence of the high-speed LVDS link, the hardware
design must meet the following constraints:

1. All LVDS differential data lines must be connected to the FPGA's HP (High Performance)
BANK to meet the electrical and timing requirements of high-speed differential signals;

2. All LVDS differential lines under the same PORT (such as PORTO/PORT1) must be laid out
in the same BANK of the FPGA to ensure multi-channel clock phase consistency and normal
operation of the link training logic.

3.2 Programming

This FPGA project is divided into three main functional modules: a clock configuration module,
an FL2010 interface adaptation module, and an LVDS communication dedicated IP core module.
Based on a link line rate of 594 Mbps, the clock is derived, and the system's base clock is
configured to be 74.25 MHz. This demo project is built on a Z7_P/Z19 hardware baseboard. In
terms of hardware resource allocation, PORTO is located in FPGA Bank64, and PORT1 is located in
FPGA Bank65. Because a single High Speed SelectlO IP can only configure resources in a single
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Bank, this project needs to instantiate two independent High Speed SelectlO IP cores to adapt to
the LVDS interface resources of Bank64 and Bank65 respectively. The overall project architecture
is shown in the figure below.

FL2010 Sub-board
Interface

—  7425MHz
High-speed
L 1485MH
Clock ’ port0 Selection
— 1485 MHz portt High-speed
Selection

The FL2010 FMC card interface module is divided into three parts: image generation, 12C slave
response simulation, and FL2010 protocol parsing. The image generation unit generates a color bar
test image using the “test_pattern_generator’, which is then transmitted to the upstream USB 3.2
host device via the FL2010 FMC card simulating camera data flow. The FL2010 protocol parsing
unit consists of several low-level control sub-modules, with their specific functions as follows.

® Device selection DSM

To enable device selection, up to 8 devices can transmit data serially via the LVDS bus. The
state machine switching method is shown in the figure.
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START_PHY_LINK
_TRAINING

VDS or
Lwvavios DDR

IS_TRAINING_
COMPLETED

WAIT_TRAINING _

Low Power States

1

[

| L1 ENTRY = L1_ENTER
[

|
|
|
[
|
|
[
|
I
[

RETRAIN

tart_stream =1

-YE! LVOMOS SDR

TRAINING DONE @ MOWVE TO NEXT DEVICE
-YES:
NO.

INFO RM FRAME DATA
TRANSMITTER

ACKNOW LE DGEMENT
FROM FRAME DATA
TRANSMITTER

RESULT

WAIT_DEV_
SERVED

FL2010

In low-power mode, no operation is performed. The demo uses LVDS mode. After the project is
burned, PHY training is completed first, followed by LINK training. After training is completed, the
device traversal state is entered, and the device is traversed in units of frames. The demo only uses

one input channel.

® Phy and link training fsm FSM

This module is used to complete the PHY and LINK training processes. The FL2010 FMC card
sends 4 bytes of training configuration data via the 12C interface using register configuration. The
module sends the training data sequentially according to a fixed timing order, without waiting for
feedback from the FL2010 FMC card. After the training process is completed, the module pushes a
training completion indication signal to the FL2010 FMC card via the 12C interface. The overall
process is implemented by a state machine scheduler, and the state transition logic is shown in the

figure below:

PHY_TS_PATTERN

LVDS MODE & IDLE AINING DONE
LINK_RDY = HIGH
START_PHY_
TRAINING
After PHY_TS_TIME _ /" START_LINK_ \ LNK TRAINING BLOCK
TRAINING

SEND

WAIT_
TRAINING _
COMPLETED

BYTE FOR
PHY_TS_TIME
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® Frame data transmitter FSM

FL2010

Used for frame data packaging, the state machine switches after receiving the device serve
signal from the dev selection module. Some of these state transitions depend on the FL2010 FMC

card firmware configuration.

REQUEST FROM UPDATE EVENT COUNTER AND
DEVICE SELECTION CLEAR FRAME START FLAG.
ESM ACKNOWLE DGEMENT TO
DEVICE SELECTION FSM
IS_DEV_ALREADY
= = = SET_THREAD_ADDR

NEW THREAD ADDRESS
NO

SET_SOCKET_ADDR

NEW SOCKET ADDRESS
SET INITIAL THREAD AND SOCKET
CLEAR PAYLOAD AND EVENT COUNTERS

Al

SEND FRAME DATAWITH EOP

TX_FRAME_DATA

WAIT_BUFFER_
AVAILABLE

BUFFER
AVAILABLE

0

SEND FRAME

TLERAME _HEADER HEADER INFORMATION

INFO

® Initial socket sequence FSM

The initialization order is determined, the thread and socket address are allocated, and the
process operates in the init_socket seq state of the Frame data transmitter fsm. The state machine

switching method is shown in the figure:
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SET FIRST FRAME FLAG
REQUEST FROM CLEAR SAME FLAG
FRAME DATA ACKNOWLEDGEMENT TO
TRANSMITTER F5M FRAME DATA TRANSMITTER
F5M
SET_THREAD_
ADDR

SET INITIAL THREAD ADDRESS

WAIT_BUFFER_
AVAILABLE

BUFFER AVAILABLE
SET_SOCKET_AD WAIT_BUFFER_
DR AVAILABLE

SET INITIAL SOCKET ADDRESS SET LOWER WORD OF FRAME HEADER
SET_FRAME_HE
ADER_LEN_LW

CLEAR
BUFFER EVENT COUNTERS
AVAILABLE IN]T_PAYLOAD— LEAR PAY LOAD COUNTER: leT—EVENT‘
COUNTER COUNTERS

® Frame header transmitter FSM

FL2010

Configure the frame header heuristic information. This process begins after the Frame data
transmitter FSM enters TX_FRAME_HEADER_INFO. The state machine switching method is

shown in the figure.

REQUEST FROM SET FIRST FRAME FLAG
FSAME DATA ACKNOWLEDGEMENT TO
TRANSMITTER FSM FRAME DAT;:ST:‘IANSMI'I'I'ER

DEVICE STARTS CAPTURING DATA BUFFER AVAILABLE

WAIT_TILL_BUFFER_
AVAILABLE

DEVICE STARTS
SENDING DATA

® LVDS data packet transmitter FSM

The state machine is shown in the figure, which implements the data packet transmission

function.
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tx_new_data_packet =1

WAIT_TILL_BUFFER
_AVAILABLE
DMA buffer ready
is high(FLAGA=1)

Full UVC frame
s sent

15_UVC_HEADER _

2 NO ENABLED Wait for new bufferis
header_info_as_payloador  ygg
header_info_as_metadata
DECI DE_UVC_
HEADER_METHOD
Use Metadata CMD Use Payload At the end of frameonly,
EQP is sent
Header_info_metadata=1
TX_METACTRL_ TX_HEADER_INFO_
BYTE Send m‘,'dm AS_PAYLOAD
infarmation, -~
ie. header
Transmit hold payload
counter
|
Y LastPacket =0
Metadata requires 30
TR clock cycles.
TX_CFIG Clear packet gart Flag
Y / LastPacket=1

WAT_DMA_READ Y\  DMA buffer ready

Transmit payload Y¥_DEASSERTION islow(FLAGA=0)

counter

START_TX_DATA

Seta flag to indicate Wait for one buffer
CPU that new UVC worth of data to be
packetis coming sent

® Frame end seq FSM

At the end of each frame, an end-of-frame signal must be sent, and the state machine transition
is shown in the figure.
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REQUEST FROM
FRAME DATA
TRANSMITTER F5M

CLEAR A FLAG[O] TO INDICATE

-ALL BYTES FOR A FRAME &

UPDATE EVENT
COUMNTER

ACKNOWLEDGEMENT TO
FRAME DATATRANSMITTER F5M

TRAMSFERRED

Chapter4 Firmware

Users can re-flash the firmware of CYUSB4024 using the following steps. First, the firmware
should be compiled according to the following steps.

1) Open Eclipse and select workspace

Q Eclipse for ModusToolbox”

Select a directory as workspace

O

Eclipse for ModusToolbox™ uses the workspace directory to store its preferences and development artifacts.

| |CAProjects\fx20 v2

~| | Browse...

» Recent Workspaces

[]Use this as the default and do not ask again

Cancel

2) Select New Application
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= [m] X
File Edit MNavigate Search Project Run Window Help |
ir‘jv DR B~ 8- ¢S Bl EN LRI SH-0"Q@-®™p F-RE T
b e By e oo Q i@
| O V.. #TE. %B. = O = B =ouline x = O
C
Eclipse for There is no active
Sia editor that provides an
ModusToolbox outiine.
|
w Start
| & New Application I
| [ Import Existing Application In-Place
& Search Online for Code Examples
& Search Online for Libraries and BSPs
& Training Material
& Refresh Quick Panel
* Project
A
o
=
- Launches |
| & Consale x L._ Problems [ Memory 4 Terminal EN EH E<.}-n| #mE-g-o= 8
¥ Tools ModusToolbox™ Console
Log file(s) for this session are stored at: C:\Users\pgj\AppData‘local\Temp\lLogs6078369892099988436
~ BSP Configurators Tools path is set to C:\Users\pgj\ModusToolbox\tools_3.6
No new/valid projects found.
< >

3) Here, select FX20 for BSP.

| Choose Board Support Package (BSP) - Project Creator 2.50 - m] X
Settings Help

Source Template

|Enter fiter text.. &7 H Create from MPN...| | Browse for BS, KIT_EX20_FMC_001 ~
Kit Name MCU/SOC/SIP Connectivity The Infinean Technologies EZ-USB™ FX20 family
AIROC™ Bluetooth® BSPs features a USB 3.2 Gen 2x2 device controllers

(CYUSBA0XX, CYUSB308X) designed for high-
performance applications, The Development Kit (DVK)
helps customers develop a wide range of USB 3.2
applications, such as seamless video and audio

> AIROC™ Connectivity BSPs
PMG BSPs
PSOC™ 4 BSPs

PSOC™ 6 BSPs streaming to a USB host using FPGA add-on boards
PSOC™ Contral BSPs and camera modules. It supports data transfer via USB
PSOC™ Edge BSPs 20Gbps for Al, imaging, and emerging applications.
> Reference Design BSPs Ideal for medical imaging, industrial automation, high-
. TRAVEO™ BSPs speed data acquisition, VR/AR, advanced robotics, and

~ USB BSPs smart surveillance, the DVK is a versatile solution for

both established and cutting-edge fields.
KIT_FX20 FMC 001 CYUSB4024-BZXI =nane=
KIT_FX2G3_104LGA  CYUSB2318-BF104AXI <none> Kit Features: L
Wireless Charging BSPs :
» XMC™ BSPs * USE 3.2 Gen 2x2: accessible through the USB-IF
certified USB-C receptacle
* GPIO header: To interface IFX Digital MEMS
microphone board, CAN transceiver board, 125
o Audio Class-D amplifier board, Arduino shield,
| and AUX I/O Opto-isolator board via a GPIO
accessory board
* FMC interface: One FMC HPC Mezzanine

connector for interfacing external FPGA FMC
boards with FX20, compatible with both LPC and
HPC FMC connectors. Additionally, one FMC HPC
carrier connector for connecting other add-on %

FINTSTIET TOaaTg e Manest OatE (9662 ST 7

No SDK-based filtering is applied to the manifest database contents.

0 error(s), 0 warning(s)

Summary:

BSP: KIT_FX20_FMC_001

Press "Next" to select application. v

Next > | Close

4) On the next page, select UVC_UAC_4K _camera
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[ Select Application - Project Creator 2,50 - m] X
Settings  Help
Application(s) Root Path: |C:/Projects,’bc20_v2 Browse...
Target IDE: Eclipse for ModusToolbox™ L
|E|‘=te.’ filter text.. /7 | Browse for Application.. F = [ | This code example demonstrates data transfer using the EZ-USB™ FX
device's SMIF peripheral in DMA mode, It uses the Dual-Quad (or
Template Application Mew Application Name  Mew BSP Name Octal) mode of operation where two onboard SPI flash memaries are
) Getting Started configured in Quad maode. I
v ;
Beriphersls For more details, see the README on GitHub, e
[ Bootloader u
[] coc vcom A
[ VDS USE Stream n
[ slave FIFO 2Bit ]
[] SMIF DMA i i b
[] UsB3 Vision '
UVC_UAC 4K Camera  UVC_UAC 4K Camera  APP_KIT_FX20 FMC_001 A
ki
li:
a i
b | P
e
ic
]
bs
i
.
re
¥
e
Summary: F
BSP: KIT_FX20_FMC_001
Template Application(s): UVC_UAC 4K Camera
Application(s) Root Path: C:/Projects/fx20_v2
Press "Create” to create the selected application(s).
= Back Create Close

= RN I TTAT 4K ramara

5) Open the Makefile in this interface. WL_EN = 1 indicates that wide link mode is enabled, and
port1_en is set to 0 in this case.

Fle Edit Navigate Search Project Run Window Help

] 5 | ®~-] @i Bin B RSRSi-0- %SO 5 8 B-f-odo-Dr

(3 Project Explorer X Debug !l Registers 2, Peripherals = B [¥] README.md main.c usb_app.c L& Makefile X usb_video... usb_video... main.c cy_usb_uvc d... cy_usb_gspih

ject Exp 9 9 . Peripl cy_usb_app. ® ey usb s cy_usb s y_usb_uve ¢ y_usb_qsp

BE& 7 & INCLUDES=
L= E3

» &5 mtb_shared A # add additional defines to the build process (without a leading -D).

~ 125 UVC_UAC 4K Camera 1 DEFINES= \

> 4 Binaries CYUSB4024_BZXI-1 \
BCLK_BUS_CLK__HZ=75000000 \

= bootloader DEBUG_INFRA_EN=1 \

> & bsps FREERTOS_ENABLE=1 \
& build USB3_LPH_ENABLE=8 \
USBFS_LOGS_ENABLE=1 \
> = deps FPGA_ENABLE=1
= doc
) & FPGA # Select the default USB connection speed from amongst
# CY_USBD_USB_DEV_S: /_S5_GENIX2,
& images # CY_USBD_USB_DEV_SS_GEN1, CY_USBD_USB_D
> @ libs DEFINES +=
(= LinkerScripts
> = templates # Set to 1 for using LVCMOS, @ for LVDS */
H app_version.h DEFINES += =
> € am0icodec # Set to 1 for using LVCMOS DDR, @ for LVCMOS SDR */
H ci:o5 hesdir i DEFINES += LVCHMOS_DDR_EN=
cy_gpif_header_vcmas.
> H cy_gpif header lvdsh # Set to 1 for Sony_Imx715
; DEFINES += SONY_IMX715_EN-8
c R s # Set to 1 for ThineSensor
> H ey imagesensor.h DEFINES += THINE_EN-
C optischpps
i Lo # Set to 1 for using port_1, @ for port @
€ coyusbappc M DEFINES += PORT1_EN=0
7 (= Vari & fnn 8, i =g
Bl ik e SN ar el SR e ol ki # Set to 1 for Metadata insertion, 8 for FW header addition
. ~ - TN
Eclipse for DERIMES
™ # Enable both for Precision Time Measurement, Vendor IF is required to send LDM request using control center
ModusToolbox DEFINES += PTM_ENABLE=0
- Start # Set to 1 for Widelink, © for NarrowLink mode
& New Application DEFINES += WL_EN=1
& Import Existing Application In-Place # Set to 1 for enabling thread interleaving for Two thread per EP, @ for single thread per EP

& Search Online for Code Examples .
Bl Console [£] Problems =g Progress [J Memory & Terminal X

& Search Online for Libraries and 83Ps

6) Connect the module to the computer motherboard with the jumper cap set to USB power mode.
After the LED lights up, press key 1 (reset button), then press key 2 (boot mode button) without
releasing it. When releasing, release key 1 first, then key 2. The following screen will be
displayed in the EZ-USB FX Control Center.
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a EZ-USB™ FX Control Center-Alpha 0.1
File Program Help

Reset Pipe = Abort Pipe  Reset Device = Clear Log

Device Selection

FL2010

¥ Devices
v EZ-USB FX BOOTLOADER
¥ Configuration 1

Control Endpaint (0x00)
v Interface O

Alternate Setting O

7) Select Program
program.

E EZ-USEB™ FX Control Center-Alpha 0.1

- 2rC OIS H el

Reset Pipe = Abort Pipe | Reset Device = Clear Log

Device Selection

v Devices
v EZ-USBE FX BOOTLOADER
w Configuration 1
Control Endpoint (0x00)
¥ |nterface O
Altsrnate Setting 0

Download Firmware - EZ-USB™ FX Control Center-Alpha 0.1

Firmware download is in progress

-> Internal Flash, then select the .hex file in the project path to burn the

Because the internal flash memory has a limited capacity, the size of the HEX file cannot
exceed the internal flash memory size. The log below indicates whether the process was successful.
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Log

BL is active

Internal flash firmware pragram file is -= Ci/Projects/fx20 v1/UVC_UAC_4K_Camera_1/build/APP_KIT_FX20_FMC_001/Release/mtb-example-f
Download firmware...

Firmware downloading is complete

Reset device

Reset device successful

Firmware download is successful

WAUSB#VID 04B4&PID_00E1#01AF160B03911C7C#{01234567 -2a4f- 49e2-8dd3-fadea377234a}

Device detached : \\?\USB#VID 04B4&PID_D0E1#01AF160B03911CTC#{01234567-2a4f-49ee-8dd3-fadea377234a}
WAUSB#VID 04B48PID_D0E1#01AF160B03911C7C#{01234567 -2adf-49ee-8dd3-fadead77234a}

Device attached : \\?\USB#VID _04B4&PID_00E1#01AF160B03911C7C#{01234567-2a4f-49%ee-8dd3-fadea3d77234a}
BL is active

External 5Pl flash programming is active

Internal flash firmware pragram file is -= Ci/Projects/fx20 v1/UVC_UAC 4K Camera_1/build/APP_KIT FX20 FMC 001/Release/mtb-example-f
Download firmware...

Firmware downloading is complete

Reset device

Reset device successful
LS

| Firmware download is successful I
60B03911CTC#{01234567-2a4f-4%9ee-8dd3-fadea377234a}

Dévic.e detached : \\?\USB#VID_04B4&PID_00E1#01AF160B03911C7C#{01234567-2a4f 40ee-Bdd3-fadea377234a}

All factory-installed boards come with pre-programmed firmware, with a default resolution of 4K.
The boards also support multiple resolutions such as 720p and 1080p.

Chapter5 Module Connection and Debugging

5.1 Module Connection

The FL2010 module and FPGA development board are directly connected via the FMC
interface and secured with screws. The module's USB 3.2 interface connects to the host computer's
USB 3.2 interface, and the DEBUG debugging interface connects to the host computer's USB 2.0
interface. The hardware connection between the Z19 development board and the FL2010 module's
FMC is shown in the following figure :

After the system powers on, two LED light up, indicating that the hardware is in a reset state;
the reset signal is connected to the FPGA chip pin. When the baseboard is powered on but the
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FPGA program has not been programmed, the CYUSB4024 has no serial port output; after the
FPGA program is programmed, the serial port will output log information.

5.2 Frequently Asked Questions

When the serial port log shows error messages, it indicates that the data transmission link has
been abnormally interrupted. First, check the board's hardware connection status, or reprogram the
FPGA project. If the fault persists, it can be categorized into two normal operating conditions:

1. The FPGA is working in debug mode. The link training has been completed, but image data
transmission has not been started.

2. The camera application software is not running on the USB 3.2 host computer.

CY_USB_UVC_INTERFACE_VS

PENT_INTF && CY_USB_UVC_INTERFACE_VS

:I2cWrite
:I2cWrite

PS :60
pifsMSwitch line 1291
5 )=0xD, RegAddr=0x28, Data=0x2

After the host computer opens the camera software, the interface will display as shown in the
following image:
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When the serial port printout shows the following status, it indicates that the image data has
entered the normal transmission state.

Dmm@mm

DO ODOmm

B
DoB
DeB

B

B

B
JB
B

DO D OmE
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