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© Cypress Semiconductor Corporation, 2020. This document is the property of Cypress Semiconductor Corporation and its
subsidiaries, including Spansion LLC (“Cypress”). This document, including any software or firmware included or referenced in
this document (“Software”), is owned by Cypress under the intellectual property laws and treaties of the United States and other
countries worldwide. Cypress reserves all rights under such laws and treaties and does not, except as specifically stated in this
paragraph, grant any license under its patents, copyrights, trademarks, or other intellectual property rights. If the Software is not
accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the
Software, then Cypress hereby grants you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1)
under its copyright rights in the Software (a) for Software provided in source code form, to modify and reproduce the Software
solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary
code form externally to end users (either directly or indirectly through resellers and distributors), solely for use on Cypress
hardware product units, and (2) under those claims of Cypress’s patents that are infringed by the Software (as provided by
Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any other
use, reproduction, modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. No
computing device can be absolutely secure. Therefore, despite security measures implemented in Cypress hardware or software
products, Cypress does not assume any liability arising out of any security breach, such as unauthorized access to or use of a
Cypress product. In addition, the products described in these materials may contain design defects or errors known as errata
which may cause the product to deviate from published specifications. To the extent permitted by applicable law, Cypress reserves
the right to make changes to this document without further notice. Cypress does not assume any liability arising out of the
application or use of any product or circuit described in this document. Any information provided in this document, including any
sample design information or programming code, is provided only for reference purposes. It is the responsibility of the user of this
document to properly design, program, and test the functionality and safety of any application made of this information and any
resulting product. Cypress products are not designed, intended, or authorized for use as critical components in systems designed
or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or systems, other medical
devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances
management, or other uses where the failure of the device or system could cause personal injury, death, or property damage
(“Unintended Uses”). A critical component is any component of a device or system whose failure to perform can be reasonably
expected to cause the failure of the device or system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in
part, and you shall and hereby do release Cypress from any claim, damage, or other liability arising from or related to all
Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and against all claims, costs,
damages, and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of
Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM,
and Traveo are trademarks or registered trademarks of Cypress in the United States and other countries. For a more complete
list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of their respective owners.

CY6611 EZ-USB HX3PD Evaluation Kit Guide, Document Number: 002-26068 Rev *A 2



Contents

&n CYPRESS

g EMBEDDED IN TOMORROW™

o T AV [l o] g A=A Lo o PP P OUOPPPPPUR 5
General SAfELY INSIFUCLIONS ......... ittt oottt e e ettt et e e e e e e e bbb e et e e e e e e aaebe et e e e e e aannebe et e aeeaeannbbbeeeeeeeaannebeneas 5
[SEST B e (0] (=Tt i o] o IO TP T O PO PP PO PPR PRI 5
L FoT oo ]I aTo T =T F= 1 LT PR PTRRPPPPRR 5
1 oL e To [V [od A Lo o O PP PTPTPPP 7
O R (1 A O] 01 1= 0 £ PP PPTPTPPP 7
1.2 List of ReCOMMENUEUA HAMOWAIE ......ccviiiiiiiiii ittt e et e an e nane s 7
B T 1= i (]9 1o IS =T (=T OO PP PR PUPRT PP 8
1.4 Additional LEArNING RESOUITES ......ciiiiiiiiiiiiiieee ettt et e e e e st bttt e e e e e s s bbeeeeeaeaeaasbbeeeeaeeeaaannbbseeeeeeeaannebnneas 8
O A I =Tod o T (o= T ST U o oo S O PSP PTPPPPPPRN 8
1.5  DOCUMENT CONVENTIONS .....vveieiiriteiiirie e ettt ee sttt e e et e e st e e s st e e et e e e e sttt e s s e et e ek b e e e e amE et e e sann e e e e asne e e e anbn e e e nnneeeennnreeas 8
1.6 ADDIEVIALIONS .....eeiitii ittt ettt 9
2 [T =11 F= Ao PSP PP PP PP PUPRRPIIN 10
2.1 Installing the EZ-PD Configuration ULIILY ............oooiiiieiiiiie et
2.2 Installing the EZ-USB HX3PD Configuration Utility .....................
2.3 CY6611 EZ-USB HX3PD EVK Software Installation
2.4 Cypress Update Manager CRECK..........cii ittt n e e e et e e
3 CYBBLL SYSTEM DESIGN ieeiiiititiei e ettt ettt e e e e oot b ettt e e e e e ot bttt e e e e e e o aaeh et e et e e e e e e nnbb e et e e e e e e annbbeeeeaeeaeansbbaeeaaeaesannn 13
3.1 CYBOBLL EVK OVEIVIEW. ..cciteeeeiiiee e ettt e ettt s st e skt e e e e skt e e et e e ek et e e ekt e e s me e e e e s R et e e anb e e e e nanee e e e nnne e e e annn e e e nnnnes
3.2 CYBBLL HAIOWAIE DESION .. uveeeeiuiiiieeiiiite et ee e ettt e e sttt ettt e e e tb e e sttt e e e saae e e e et bt e e s anteeeesnbeeeeaabbeeesanteeeesnnbeeeabbeeenan
3.2.1  CY6611 Hardware DeSigN OVEIVIEW ........ccoiiiuiiiiiieeeiiiriieesieeeessreee s st e s stne e e snreeesstneeesanneeesnreeesnnneeenans

3.2.2 CY6611 Jumpers, LEDs and Headers
3.2.3 Measuring Power Consumed by HX3PD Controller

4 (LR O] o<1 =14 o] o [P E PP OT PR PUPRRPPI 19

R S (= £ o (U] (= PP P PR PPPRPTPPRR 19

4.2 POWEINNG CYBBLL EVK... ..ottt ettt e e e o4 oo ha b et e e e e e e e e e s ab b e et e e e e e e e abbbeeeeaeeeaanbbabeeeaeaeaansnbbneaaaeeas 19

B R I (010 ] o] (=2 g To o i T O T PSP P T PU PR PPPRP TP 21

4.3 CONNECNG EVK 10 LAPLOP ....vveeeiiiiieiiieie et ee ettt sie et e et e e sttt e e st e e ekt e e aaae et e e ssne e e e et b et e nanne e e e nnnneeeanreeenans 21

4.4  Demonstrating USB 3.1 Gen 2 (10 Gbps) Data TranSfr........ccuuiiiiiiiiiiiiiee et 23

o R I (0 1¥ ] o] (=2 g To o i T T O PSP P T PU PR PPPRP TP 24

4.5 Demonstrating USB PD Charging 0N US and DSL POIMS ....ccccoiiiiiiiiiiiaei ittt e ineaeeaaa e 25
45.1 Troubleshooting

5 Programming the HX3PD CONTIOIET .......eiiiiiiie ittt s st e e e e et e e s e e e nneee s 27

5.1 EZ-USB HX3PD Configuration ULility OVEIVIEW...........uuiiiiieiiiiiiiies e ettt e e e e e e e e s e satbaae e e e e e s ssntbsaaeaeeessnanns 27

5.2 Programming the HX3PD FIMWAIE .......coiiuiiiiiiea ittt ee ettt e e e e e ettt e e e e e e neeeeeeeaeeaantbeeeaaaeasaansbseeeaaeaaaannns 27

CY6611 EZ-USB HX3PD Evaluation Kit Guide, Document Number: 002-26068 Rev *A



&= CYPRESS

~age” EMBEDDED IN TOMORROW™ Contents

5.3  Updating the HX3PD Configuration and Generating a Composite IMage...........cccvveiiiieeiiiiiienieee e 29
P ol o L= aTe [ b N =T g o ¢ 1T g Lol Lo T )Y TP PP PRPPP TP 30
Ry YA ST [ T L] (o] PP PPTROPP 31
DOCUMENE REVISION HISTOIY ...uiiiiiiiiiiiiiiii ittt e e e e e ettt e e e e e e s e bbb e e e e e e e e s e abe b e e e eeeeesasatbaeeeeeeaesansbeeeeaeeeesnnrenees 31

CY6611 EZ-USB HX3PD Evaluation Kit Guide, Document Number: 002-26068 Rev *A 4



Safety Information

o CYPRESS

g EMBEDDED IN TOMORROW™

The CY6611 EZ-USB® HX3PD Evaluation Kit (EVK) is intended for use as a development platform for hardware or software in a
laboratory environment. The board is an open-system design, which does not include a shielded enclosure. Due to this reason,
the board may cause interference to other electrical or electronic devices in close proximity. In a domestic environment, this product
may cause radio interference. In such cases, take adequate preventive measures. Also, do not use this board near any medical
equipment or RF devices.

Attaching additional wiring to this product or modifying the product operation from the factory default may affect its performance
and cause interference with other apparatus in the immediate vicinity. If such interference is detected, suitable mitigating measures
must be taken.

The CY6611 EZ-USB HX3PD EVK contains ESD-sensitive devices. Electrostatic charges readily

A accumulate on the human body and any equipment, and can discharge without detection. Permanent

damage may occur on devices subjected to high-energy discharges. Proper ESD precautions are

‘% I\ recommended to avoid performance degradation or loss of functionality. Store unused CY6611 EZ-USB
HX3PD EVK boards in the protective shipping package.

End-of-Life/Product Recycling

K This kit has an end-of-life cycle of five years from the year of manufacturing mentioned on the back of the
box. Contact your nearest recycler for discarding the kit.
—

General Safety Instructions
ESD Protection

ESD can damage boards and associated components. Cypress recommends that you perform procedures only at an ESD
workstation. If an ESD workstation is not available, use appropriate ESD protection by wearing an antistatic wrist strap attached
to the chassis ground (any unpainted metal surface) on the board when handling parts.

Handling Boards

CY6611 EZ-USB HX3PD EVK boards are sensitive to ESD. Hold the board only by its edges. After removing the board from its
box, place it on a grounded, static-free surface. Use a conductive foam pad if available. Do not slide the board over any surface.

Any physical action on the CY6611 EZ-USB HX3PD EVK such as changing wires, jumper settings, or measuring voltages can
cause stress on the CY6611 printed circuit board assembly (PCBA) and Type-C connectors. Ensure that the PCBA has proper
support on the bottom side to avoid stress on the PCBA when the EVK is in operation.

CY6611 EZ-USB HX3PD Evaluation Kit Guide, Document Number: 002-26068 Rev *A 5
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Do’s and Don’ts

Safety Information

® Do not supply power through DC Power Jack (D12) and DC Terminal (J11) simultaneously.
This may damage the CY6611 EVK board.

® |f an external DC power source is used to power the CY6611 EVK board, ensure that the power
supply is connected to the DC Terminal (J11) as per the marked polarity (+/-).

® Do not exceed 20 V DC input at the DC Terminal (J11) of the CY6611 EVK board.

® Do not make any hardware modifications to the CY6611 EVK board. Such modifications may

make the CY6611 EVK

unusable.

® Do not apply voltage on the test points more than what they are rated for.

® Do not apply reverse voltage on the power domain test points.

Identifying Kit Revision and Serial Number

The CY6611 kit revision and serial number are printed on a sticker and pasted at the bottom side of the CY6611 kit box. See the

figure below for more details.

PCB Assembly —»

XKYYWWZZ % ;

Rev Yy
YYWWIZZXKYYZZ

Serial Number ———M™

44— 2D Data Matrix
4— REV <identifier >

CY6611 EZ-USB HX3PD Evaluation Kit Guide, Document Number: 002-26068 Rev *A 6
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The CY6611 EZ-USB® HX3PD EVK is based on the Cypress’ EZ-USB HX3PD Hub controller (CYUSB4347-BZXC). HX3PD is a
family of USB 3.1 Gen 2 (10 Gbps) Type-C Hub controllers with USB Power Delivery (PD) that complies with the USB 3.1 Gen 2
specification, and the latest Type-C and PD standards. CYUSB4347-BZXC is a USB-IF certified USB 3.1 Gen 2 (10 Gbps) hub
silicon (TID # 5030000008). The CY6611 EVK is a 7-port evaluation kit designed to demonstrate the USB 3.1 Gen 2 hub, PD 3.0
and Battery Charging (BC 1.2) functionalities of the HX3PD controller.

1.1 Kit Contents

The following are the contents of the CY6611 EZ-USB HX3PD EVK:
®  CY6611 EZ-USB HX3PD EVK Board (One number)

®  19-V, 65.2-W AC/DC Power Adapter (One number)

®  USB Full-Featured Type-C Cable (One number)

B Quick Start Guide

Figure 1-1. CY6611 Kit Contents

CY6611 EZ-USB HX3PD EVK Board 19 V, 65.2 W AC/DC Power Adapter

USB Full-Featured Type-C Cable —%

1.2 List of Recommended Hardware

See Table 1-1 for the list of recommended hardware for CY6611 EVK to demonstrate the various kit operations described in the
Kit Operation chapter. The recommended hardware can be replaced by equivalent hardware based on availability.

Table 1-1. List of Recommended Hardware

No. Description Manufacturer MPN

1 Laptop with USB 3.1 Gen 2 (10 Gbps) and USB PD support Lenovo T470

2 USB 3.1 Gen 2 (10 Gbps) Solid State Drive (SSD) or Hard Disk Drive (HDD) Samsung T5

3 Smart phone with USB PD support Xiaomi Mi 6

4 USB 3.1 Gen 1 (5 Gbps) SSD/ HDD/ Flash Drive SanDisk -

5 USB 2.0 Flash Drive Generic -

6 Smart phone with BC 1.2 specification support - -

7 Apple device with support for Apple Charging Apple -

8 Digital Multimeter Generic -

9 USB Type-C to Type-A cable (Optional. Required for programming HX3PD JAE Electronics DX07519S10L19294
firmware from a PC/Laptop that does not have a Type-C port)

CY6611 EZ-USB HX3PD Evaluation Kit Guide, Document Number: 002-26068 Rev *A 7
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1.3 Getting Started

The user guide helps to familiarize you with the CY6611 HX3PD Evaluation Kit. The Installation chapter provides step-by-step
instructions to install the software required for the kit. The CY6611 System Design chapter describes the hardware design and
functional description of the kit. The features and the procedure to demonstrate the features of the kit are explained in the Kit
Operation chapter. The Programming the HX3PD Controller chapter describes the general overview of the EZ-USB HX3PD
Configuration Utility and the procedure for configuring and programming the HX3PD controller using the software utility.

1.4 Additional Learning Resources

Cypress provides a wealth of information at www.cypress.com to help you to select the right device for your design, and help you
to understand the functionalities and capabilities of the HX3PD controller. The online resources provided in Cypress’ official
website also help you to quickly and effectively integrate the device into your design. The following is the list of online references
for HX3PD and CY6611 EVK:

®  Overview: Cypress USB Controller Roadmap

B Product Webpage: EZ-USB® HX3PD: USB 3.1 Gen 2 Hub with Power Delivery

®  Datasheet: HX3PD: USB 3.1 Gen 2 Hub with Power Delivery

®  Application Note: AN222944 - HX3PD Hardware Design Guidelines and Checklist
m  Kit Webpage: CY6611 EZ-USB HX3PD EVK

1.4.1 Technical Support

If you have any questions, our technical support team is happy to assist you. You can create a support request on the Cypress
Technical Support page.

You can also use the following support resources if you need quick assistance:
m  Self-help

B | ocal Sales Office Locations

1.5 Document Conventions

Table 1-2. Document Conventions for Guides

Convention Usage

Italics Displays file locations, file names, and reference documentation:
Read about the sourcefile.hex file in the PSoC Creator User Guide.

[Bracketed, Bold] Displays keyboard commands in procedures:
[Enter] or [Ctr]] [C]

File > Open Represents menu paths:
File > Open > New Project

Bold Displays commands, menu paths, and icon names in procedures:
Click the File icon and then click Open.

CY6611 EZ-USB HX3PD Evaluation Kit Guide, Document Number: 002-26068 Rev *A 8
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1.6 Abbreviations
Acronym/Abbreviation Expanded Form
BC Battery Charging
CDP Charging Downstream Port
DCP Dedicated Charging Port
DFP Downstream Facing Port
DMC Dock Management Controller
DRP Dual-Role Port
DS Downstream
EC Embedded Controller
ESD Electrostatic Discharge
EVK Evaluation Kit
FS Full Speed
GPIO General-Purpose Input/Output
GUI Graphic User Interface
HS High Speed
12C Inter-Integrated Circuit
I/0 Input/Output
LED Light Emitting Diode
LS Low Speed
PC Personal Computer
PD Power Delivery
PDO Power Data Object
PID Product ID
SCL Serial Clock
SDA Serial Data
SDP Standard Downstream Port
SPI Serial Peripheral Interface
SS SuperSpeed
UFP Upstream Facing Port
us Upstream
usB Universal Serial Bus
VID Vendor ID
CY6611 EZ-USB HX3PD Evaluation Kit Guide, Document Number: 002-26068 Rev *A 9
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This chapter describes the installation procedure for the CY6611 EZ-USB HX3PD EVK. The installation includes software,
documentation, firmware, and hardware design files.

Following are the software utilities which are needed to operate the CY6611 EVK.

1. EZ-USB HX3PD Configuration Utility: This utility is required to configure the HX3PD firmware (DMC and PD Controller
firmware) and to download the firmware to the CY6611 EVK.

2. EZ-PD Configuration Utility: This utility is launched by the EZ-USB HX3PD Configuration Utility to configure the DMC and

PD Controller firmware.

The CY6611 EVK installation is a three-step process which is described in the following sections. Make sure that the installation
is done only in the same order as specified.

2.1 Installing the EZ-PD Configuration Utility

1. Download the latest EZ-PD Configuration Utility setup file from the utility webpage. The setup file contains the executable
files for the utility and the documentation (User Manual and Release Notes). Double-click the executable to start the
installation. Click Next when the screen shown in Figure 2-1 appears and go through rest of the installation process.

Figure 2-1. EZ-PD Configuration Utility Installer Screen

i

EZ-PD Configuration Utility - InstallShield Wizard |

2

|-\

Welcome to the InstallShield Wizard for EZ-PD
Configuration Utility

The InstallShield Wizard will install EZ-PD Configuration
Utility oy wowr computer. To continue, click Mext.

Select falder where setup will install files.

G Install E2-FD Configuration Ulity to;

C:h. \Cypress

< Back I Mext » ]I[ Cancel

CY6611 EZ-USB HX3PD Evaluation Kit Guide, Document Number: 002-26068 Rev *A
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Installation

2.2 Installing the EZ-USB HX3PD Configuration Utility

1. Download the latest EZ-USB HX3PD Configuration Utility setup file from the utility webpage. The setup file contains the
executable files for the utility and the documentation (User Manual and Release Notes). Double-click the executable to start
the installation. Click Next when the screen shown in Figure 2-2 appears and go through rest of the installation process.

Figure 2-2. EZ-USB HX3PD Configuration Utility Installer Screen

' k'
EZ-USE HX3PD Configuration Utility - InstallShield Wizard ﬂ

‘Welcome to the InstallShield Wizard for EZ-USB
HX3PD Configuration Utility

The InstallShield YWizard will install EZ-USE HX3PD
Configuration Utility on vour computer, To continue, click
Mext.

Select folder where setup will install files.

@ Istall EZ-USE Hx<3PD Canfiguration

Coh ACypress

< Back [ Mext » l[ Cancel

2.3 CY6611 EZ-USB HX3PD EVK Software Installation

1. Download the latest kit setup file from the kit's webpage. This package contains the kit hardware design files,
firmware, and the kit documentation (Kit Guide, Quick Start Guide, and Release Notes). Double-click the

executable to start the installation. Click Next when the screen shown in Figure 2-3 appears and proceed with

the installation process.

Figure 2-3. CY6611 EZ-USB HX3PD EVK Installer Screen

' ™y
CY6611 EZ-USE HX3PD EVK - InstallShield Wizard M

Welcome to the InstallShield Wizard for CYGE11
EZ-USB HX3PD EVK

The InstallShield Wizard will install CYEE11 EZ-USE
H=3PD EVE on wour computer, To continue, click Mest.

Select folder where zetup will install files.

G Ingtall CYEE1T EZ-LISE HX3PD EVE

C:h ACppress

< Back I Mext » I Cancel
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2.4 Cypress Update Manager Check

Installation

1. When the installation is complete, you have the option to launch the Cypress Update Manager (Figure 2-4) to make
sure you have the latest packages. Click Check for updates. If No Updates appears adjacent to the CY6611 EZ-USB
HX3PD EVK, EZ-USB HX3PD Configuration Utility and EZ-PD Configuration Utility entries, click Exit. If there are
updates, click Update to download and install the corresponding package.

Figure 2-4. Sample Cypress Update Manager Screenshot

-
‘:. Cypress Update Manager

(=] )

Cypress Update Manager detected the following installed software

B EZ-USB FX3 SDK 1.3.4

Release Notes No Updates

E EZ-PD Configuration Utility 1.3 Release Notes No Updates Uninstall
[3) 27D DOCK REFERENCE DESIGN 1.1 Release Notes | No Updates Uninstal
& EZ-USB FX3 Development Kit Rev** Eelease Notes No Updates Uninstall

Uninstall E

@ EZ-USB HX3PD Configuration Utility 1.0

<

3 Updates Available

n

No Updates Uninstall
————— ————

L3

[ check for updates |

[ Preferences ][

Exit

Note 1: The Cypress Update Manager screenshot shown in Figure 2-4 does not show the CY6611 EVK. Scroll through the

list to locate CY6611 EVK.

Note 2: You can launch the Cypress Update Manager at any time from Start > All Programs > Cypress > Cypress Update

Manager.

Note 3: After the installation is complete, the contents are available at this location: <Install Directory>\CY6611 EZ-USB
HX3PD EVK\1.0\. On the Windows 32-bit platform, the default <Install Directory> is C:\Program Files\Cypress; on the
Windows 64-bit platform, it is C:\Program Files (x86)\Cypress.

CY6611 EZ-USB HX3PD Evaluation Kit Guide, Document Number: 002-26068 Rev *A
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This chapter describes the features supported by the CY6611 EVK and the hardware design details of the EVK.

3.1 CY6611 EVK Overview

CY6611 EVK enables evaluation of the following features of the EZ-USB HX3PD controller:

USB Gen 2 (10 Gbps) data transfer on five Downstream (DS) ports (DS1-DS5).
USB 2.0 data transfer on seven DS ports (DS1-DS7)

USB PD 3.0 charging on Upstream (US) and DS1 port

USB Battery Charging (BC v1.2) and Apple charging on four DS ports (DS2-DS5)

Configure and program the HX3PD firmware

Table 3-1 lists the port wise capabilities and the connector types used on the CY6611 EVK hardware.
Table 3-1. CY6611 Port Capabilities

Port Connector USB Speed Charging Protocols Default Charging
Type Configuration®
Upstream (US)
us Type-C USB 3.1 Gen 2 (10 Gbps) USB PD 3.0 23Aat20V (46 W)
Downstream (DS)

DS1 Type-C USB 3.1 Gen 2 (10 Gbps) USB PD 3.0 1Aat5V (5W)
DS2 Type-C USB 3.1 Gen 2 (10 Gbps) BC 1.2, Apple Charging 24Aat5V (12W)
DS3 Type-C USB 3.1 Gen 2 (10 Gbps) BC 1.2, Apple Charging 24 Aat5V (12W)
DS4 Type-A USB 3.1 Gen 2 (10 Gbps) BC 1.2, Apple Charging 24Aat5V (12W)
DS5 Type-A USB 3.1 Gen 2 (10 Gbps) BC 1.2, Apple Charging 24 Aat5V (12W)
DS6 Type-A USB 2.0 (480 Mbps) SDP Charging 500 mAat5V (2.5W)
DS7 Type-A USB 2.0 (480 Mbps) SDP Charging 500 mA at5V (2.5 W)

1 The maximum power consumed by all the ports should not exceed 55 W which is limited by the capacity of the power adapter provided with the kit. However, the
HX3PD firmware can be configured to support USB PD charging at 20 V, 3 A on both the US and DS1 ports simultaneously. See the Programming the HX3PD

Controller chapter to configure the HX3PD firmware for this requirement.

CY6611 EZ-USB HX3PD Evaluation Kit Guide, Document Number: 002-26068 Rev *A
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3.2 CY6611 Hardware Design

This section provides details of the CY6611 hardware architecture, power supply design, and the hardware interfaces.

3.2.1 CY6611 Hardware Design Overview

Figure 3-1 illustrates the CY6611 hardware design. CY6611 hardware is designed to evaluate the USB Gen 2 and USB PD
capabilities of HX3PD controller on all applicable ports.

Figure 3-1. CY6611 EVK Hardware Block Diagram
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The board is powered through one of the following two DC input interfaces: DC Power Jack (J12), DC Terminal (J11). The DC
input is fed to the following four DC-DC regulators to power various parts of the system:

1.

DC-DC Regulator (DC-DC REG1) provides a 5-V output which is fed to two additional DC/DC regulators (3.3 V and 1.2 V)
whose outputs power HX3PD.

DC-DC Regulator (DC-DC REG2) provides a 5-V output which powers VBUS on DS2 to DS7 ports. The 5-V output from this
regulator powers the switch associated with each of the DS ports (DS2-DS7). These power switches are controlled by
HX3PD’s Hub Controller to enable VBUS on the DS ports (DS2-DS7).

DC-DC Regulator (US PD REG) provides VBUS on the US port based on the USB PD contract negotiated between HX3PD
and the PD capable laptop connected on the US port. Output from this regulator can be configured to support the complete
USB PD voltage range (5 V to 20 V). The PD controller of HX3PD configures this regulator over 12C interface based on the
PD contract negotiated with the laptop connected on the US port.

DC-DC Regulator (DS1 PD REG) provides VBUS on the DS1 port based on the USB PD contract negotiated between HX3PD
and the PD capable device connected on the DS1 port. Output from this regulator can be configured to support the complete
USB PD voltage range (5 V to 20 V). The PD controller of HX3PD configures this regulator over 12C interface based on the
PD contract negotiated with the device connected on the DS1 port.
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The hardware design files of CY6611 EVK (Schematics, BoM, and layout files) are available as part of the kit installation at
<Install_Directory>\CY6611 EZ-USB HX3PD EVK\1.0\Hardware.

Note: On Windows 32-bit platforms, the default <Install Directory> is C:\Program Files\Cypress, and on Windows 64-bit
platforms, it is C:\Program Files (x86)\Cypress.

3.2.2 CY6611 Jumpers, LEDs and Headers

This section provides details of various interfaces of the CY6611 EVK board.
Figure 3-2. CY6611 EVK Board Interfaces

DC Power Jack (J12) S Port (USB3.1 Gen 2 + PD) (J20)

HX3PD Controller (U3)
(CYUSB4347-BZXC)

3.3 V Supply Jumper (J10)
1.2 V Supply Jumper (J6)

Do NOT exceed 20V
) DS5 Port
" DC input at J11412
DC Terminal (J11) o K0T gy e (USB 3.1 Gen 2 + Type-A) (J17)

Power LEDs (LED3-LED5) PD CTRLR LED (LED2)

DS3 Port

(USB 3.1 Gen 2 + Type-C) (J15) DS1 Port

(USB 3.1 Gen 2 + PD) (J13)

RESET Switches (SW3-SW5

DS4 Port

Debug Headers (J3 & J4
(USB 3.1 Gen 2 + Type-A) (J16) ebug Headers (J )

DMC LED Jumper (J2)
DS6 Port (USB 2.0) (J18)

DMC LED (LED1)
DS7 Port (USB 2.0) (J19)

DS2 Port
(USB 3.1 Gen 2 + Type-C) (J14

Table 3-2 provides details of the three jumpers available on the CY6611 EVK hardware.
Table 3-2. CY6611 EVK Jumpers

# Jumper Header Description Default State
1 J2 DMC LED Jumper. Jumper to enable DMC LED Jumper is installed
2 36 1.2-V Supply Jumper. Jumper to enable 1.2-V supply to the Jumper is installed

HX3PD controller.

3.3-V Supply Jumper. Jumper to enable 3.3-V supply to the

3 J10 HX3PD controller

Jumper is installed
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Table 3-3 provides details about the five LEDs available on the CY6611 EVK hardware.
Table 3-3. CY6611 EVK LEDs

# LED Identifier Description States
LED1 Blinks when HX3PD FW is active. Switches between
1 LED to indicate the state of the DMC normal and rapid blinks during firmware
(DMC LED) programming.
LED2 indi
2 LED tc;llndlcate the state of the PD Blinks when HX3PD EW is active
(PD CTRLR LED) | controller
3 LED3 LED for the 5.0-V power domain (VCC) ON when the EVK is powered
4 LED4 LED for the 3.3-V power domain (3V3) ON when the EVK is powered
5 LED5 LED for the 1.2-V power domain (V1P2) ON when the EVK is powered

Figure 3-3. CY6611 EVK Headers

Do NOT exceed 20 V
DC input at J11412

Do NOT supply power
atboth J11and J12

J4 header pin details

J3 header pin details

Pin # 1 of J4 header

Pin # 1 of J3 header

CY6611 EVK board has two 26-pin headers (J3 and J4) which provide access to the key pins of the HX3PD controller. The signals
terminated on these headers are marked as part of CY6611 EVK board’s top side silkscreen as shown in Figure 3-3.

Table 3-4 provides more details about the signals terminated on the J3 header. Note that the pin numbers are arranged matching
with the header layout on the CY6611 EVK board.
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Table 3-4. J3 Header Details

CY6611 System Design

Pin # Signal Name Description Pin # Signal Name Description
26 25
24 EGND Ground 23 EGND Ground
22 21
20 CC2_Ds1 CC2 of DS1 port 19 CC2_DsS3 CC2 of DS3 port
18 CC1_DS1 CC1 of DS1 port 17 CC1_DS3 CC1 of DS3 port
16 CC2_Us CC2 of US port 15 CC2_DS2 CC2 of DS2 port
14 CC1_Us CC1 of US port 13 CC1_DS2 CC1 of DS2 port
12 OCP_DET_PO OCP Detection for US 11 OVCUR1 Overcurrent detect for DS1
10 EGND Ground 9 VSEL2_GPIO4 Reserved
8 DS_NCP_ENB DS1 PD regulator enable 7 VSEL2_GPIO3 Reserved
6 VBUS_DISCHARGE_US US VBUS Discharge control 5 VBUS_DISCHARGE_DS DS1 VBUS Discharge control
4 US_NCP_ENB tJOSm\I{(I;%IUS Consumer path 3 VBUS_C_CTRL_DS chi]t-rXIBUS Consumer path
5 VBUS_P_CTRL US ::J;t\r/c?lus Provider path 1 VBUS_P_CTRL DS (I:)osnltrz)llBUS Provider path

Table 3-5 provides more details about the signals terminated on the J4 header. Note that the pin numbers are arranged matching
with the header layout on the CY6611 EVK board.

Table 3-5. J4 Header Details

Pin # Signal Name Description Pin # Signal Name Description

26 25
24 23

EGND Ground EGND Ground
22 21
20 19
18 VBUS_US Upstream VBUS 17

NC No Connection

16 15

NC No Connection
14 13 I2C_SCL_SPARE

; External 12C interface

12 GPIO for resetting for Hub 11

DMC_P32 Controller I2C_SDA_SPARE
10 GPIO for controlling DMC FW 9 12C to configure the DC-DC

DMC_P26 LED 12C_MSTR_SCL regulators which provide

power on the PD ports (US
8 DMC_P25 Reserved 7 I2C_MSTR_SDA and DS1)
6 | pmc_pa4 GPIO for EEPROM Write 5 | PD_HUB_INT Reserved
- Protect enable - -

4 VCONN_MON_P1 GPIO of PD Controller 3 I2C_SCL_EC I12C SCL for EC
2 VCONN_MON_PO GPIO of PD Controller 1 I2C_SDA_EC 12C SDA for EC

CY6611 EZ-USB HX3PD Evaluation Kit Guide, Document Number: 002-26068 Rev *A
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3.2.3 Measuring Power Consumed by HX3PD Controller

HX3PD is powered by 1.2 V and 3.3 V power domains. The total power consumed by HX3PD can be measured using the following
procedure any time during the operation of the kit. Note that this procedure requires two digital multimeters to measure current
consumed on 1.2 V and 3.3 V domains simultaneously.

1.

2
3.
4

Detach the power supply from the CY6611 EVK board.
Remove the jumpers installed at jumper headers J6 (1.2-V supply) and J10 (3.3-V supply).
Set both the digital multimeters in Ampere mode and attach them to headers J6 and J10.

Supply power to the CY6611 EVK board and operate the features of the kit as required. See the Kit Operation chapter for
more details.

Measure the current consumed on both 1.2 V (J6) and 3.3 V (J10) domains
The total power consumed by HX3PD can be calculated as:

HX3PD Power Consumption (mW) = 1.2 x (measured current in 1.2V domain) + 3.3 x (measured
current in 3.3 V domain)
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This chapter describes the procedure to demonstrate the USB 3.1 Gen 2 Hub (10 Gbps), PD 3.0 and Battery Charging (BC 1.2)
features supported by the CY6611 EVK. See Kit Contents for the contents of the kit and List of Recommended Hardware for
additional hardware required to demonstrate these features.

It is recommended that you read this guide in the order that the sections are presented.

4.1 Pre-requisites

The following items are needed to perform the kit operations:
B |tems provided with the Kkit:
0 19-V, 65.2-W AC/DC power adapter
0 CY6611 EVK board
[0 USB Full-Featured Type-C Cable
B |tems not provided with the kit:
[0 Laptop with USB 3.1 Gen 2 (10 Gbps) and USB PD support
1 USB 3.1 Gen 2 (10 Ghps) Solid State Drives (SSD)
O USB 2.0 flash drives
O

Multimeter

4.2 Powering CY6611 EVK

Follow these steps to power the CY6611 EVK:
1. Unpack the kit package and check the kit contents.
2. Verify that jumpers are installed at J2, J6, and J10 as shown in Figure 4-1.

3. Connect the power adapter provided with the kit to the DC Power Jack (J12) of the CY6611 EVK board. Plug the other end
of the power adapter into an AC power socket.

4. Power LEDs (LED3 - LEDS5) glow green to indicate that the kit is powered. Also, the PD CTRLR LED and DMC LED blink
green to indicate that the firmware is running and the kit is ready for operation.
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Figure 4-1. CY6611 EVK Hardware Interfaces

DC Power Jack (J12) S Port (USB3.1 Gen 2 + PD) (J20)

HX3PD Controller (U3)
(CYUSB4347-BZXC)

3.3 V Supply Jumper (J10)
1.2 V Supply Jumper (J6)
X DS5 Port
DC Terminal (J11) (USB 3.1 Gen 2 + Type-A) (J17)

Power LEDs (LED3-LED5) PD CTRLR LED (LED2)

DS3 Port
(USB 3.1 Gen 2 + Type-C) (J15) DS1 Port

(USB 3.1 Gen 2 + PD) (J13)

RESET Switches (SW3-SW5)

DS4 Port
(USB 3.1 Gen 2 + Type-A) (J16) Debug Headers (J3 & J4)
DMC LED Jumper (J2)

DS6 Port (USB 2.0) (J18)

DS2 Port
(USB 3.1 Gen 2 + Type-C) (J14'

DMC LED (LED1)
DS7 Port (USB 2.0) (J19)

Note: The maximum power consumed by all ports should not exceed 55 W when used with the power adapter provided with
the kit. If the total power requirement for the devices to be connected to the ports of CY6611 EVK exceeds 55 W, use a higher
capacity power source to power the kit. The new power source can be a higher capacity power adapter or bench power
supply. The power adapter needs to be connected to the kit through the DC Power Jack (J12) and the bench power supply
need to be connected on the DC Terminal (J11).

Following is the criteria for the Power Adapter if new Power Adapter with higher capacity is required:
®  Maximum output voltage of 20 V
®  DC Barrel specification:
0 Polarity: Center Positive
0 Outer diameter: 5.5 mm
O Inner diameter: 2.1 mm
®  Safety approvals such as UL

Note: Check and ensure that the power adapter has the necessary safety approvals required for the country where it is
used

Important Notes

® Do not supply power to the CY6611 kit hardware at both the power interfaces (J12 and J11). Doing so may damage the
kit hardware.

®  Make sure that bench power supply is connected to the kit hardware (J11) as per the marked polarity. Also, ensure that
the maximum output from the bench power supply does not exceed 20 V.

®  Make sure that the DC plug of the power adapter is of ‘Center Positive’ type. Using a power adapter with incorrect polarity
may permanently damage the kit hardware.
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4.2.1 Troubleshooting
Table 4-1. Procedure to Troubleshoot Issues with Powering of CY6611 EVK

# Issue Possible Cause Troubleshooting Procedure

If an AC-DC power adapter which is not provided with the kit is
Incompatible power adapter being used, it may not be a compatible adapter. See the Powering
Power LEDs (LED3-LEDS) CY6611 EVK section to understand the selection criteria for the

1 are not glowing power adapter.
Jumpers are not populated Ensure that jumpers are installed on J6, and J10 headers.
HX3PD kit hardware may not | Download the correct HX3PD firmware on the kit hardware. See the
have been loaded with Programming the HX3PD Controller chapter for more details.
2 PD CTRLR, DMC, or both correct firmware
LEDS are not glowing
Jumper is not populated Ensure the jumper is installed on J2 header

4.3 Connecting EVK to Laptop

1. Connect the Type-C cable provided with the kit to the CY6611 EVK board’s US port. Connect the other end of the Type-C
cable to the Type-C port on a laptop supporting USB 3.1 Gen 2 (10 Gbps) and USB PD.

Figure 4-2. Connecting the CY6611 EVK to Laptop

USB Full-Featured Type-C Cable

19 V DC from the
power adapter

>
Laptop with USB 3.1 Gen 2
(10 Gbps) and USB PD capabilities

2. Open Control Panel on laptop. From the Control Panel window, click Device Manager. See Figure 4-3. Note that the
screenshots are captured on a laptop running Windows 10. If you are running on a different OS, screenshots may differ.
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Figure 4-3. Invoking Device Manager on a Windows 10 Laptop
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Kit Operation

3. Expand Universal Serial Bus controllers to see the list of USB devices attached to the laptop. The evaluation kit is listed
as Generic SuperSpeed USB Hub and Generic USB Hub.

Figure 4-4. Enumeration of HX3PD on the Laptop

;.l._ Device Manager — 0 %
File Action View Help
e @ E HEmem

» o Imaging devices ~
K= Intel(R) Dynamic Platform and Thermal Framework
» =2 Keyboards
L1 Memory technology devices
» (@ Mice and other pointing devices
I Monitors
» 8 Network adapters
= Print queues
» [} Processors
7 Security devices
B Software devices
& Sound, video and game controllers
» & Storage controllers
&P SV drivers
» @ System devices
~| @ Universal Serial Bus controllers
Generic SuperSpeed USB Hub
Generic USB Hub
Intel(R) USB 3.0 eXtensible Host Controller - 1.0 (Microsoft)
Intel(R) USB 3.1 eXtensible Host Controller - 1.10 (Microsoft)
USB Composite Device
USB Root Hub (xHCI)
USB Root Hub (xHCI)
v i Universal Serial Bus devices
§ Dock Management Controller

= = = =0 =0 =
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4. Right-click Generic SuperSpeed USB Hub and open Properties. Go to the Details tab and choose Hardware Ids from the
Property drop-down list. The Cypress VID and PID are displayed as shown in Figure 4-5.

Figure 4-5. CY6611 VID and PID

Generic SuperSpeed USB Hub Properties *
General Driver Detals Events Power Management

L Generic SuperSpeed USB Hub

Property

Hardware Ids v

Value

USB\VID_04B4&PID_43478REV_3041
USB\VID_04B44PID_4347

Cance

4.4 Demonstrating USB 3.1 Gen 2 (10 Gbps) Data Transfer
This section demonstrates the USB 3.1 Gen 2 (10 Gbps) data transfer capability of the HX3PD controller using the CY6611
EVK. This section also demonstrates the procedure for USB 2.0 transfer.

See CY6611 Hardware Design Overview to understand the capabilities supported by the DS ports and US port of the HX3PD
controller.

1. GetaUSB 3.1 Gen 2 (10 Gbps) certified Solid State Drive (SSD) and store a 5 GB file.

2. Connect the drive to any of the five USB Gen 2 DS ports (DS1 to DS5) as shown in Figure 4-6 using the USB cable provided
with the SSD.

Figure 4-6. USB 3.1 Gen 2 Data Transfer Setup

USB Full-Featured Type-C Cable

19 V DC from the
power adapter

[

Laptop with USB 3.1 Gen 2
(10 Gbps) and USB PD capabilities

USB 3.1 Gen 2 (10 Gbps) SSD

Note: CY6611 EVK’'s DS1-DS3 ports are Type-C USB connectors and DS4-DS5 ports are Type-A USB connectors. Pick the
DS port (DS1-DS5) for connecting the SSD based on the connector type supported by the USB cable provided with the SSD.
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3. Copy the 5 GB file from the drive to the laptop to transfer data in the USB 3.1 Gen 2 (10 Gbps) mode. Note that the actual
data transfer rate observed on the laptop may vary based on the hardware/software configuration of the laptop and the SSD

used.

4. Connect more drives (USB 3.1 Gen 2, USB 3.1 Gen 1, or USB 2.0) to other DS ports to check multiple types of data transfers
simultaneously. See Figure 4-7 for a sample set up.

Figure 4-7. USB 3.1 Gen 2, USB 3.1 Gen 1 and USB 2.0 Devices Connected to DS Ports

19 V DC from the
power adapter

USB 3.1 Gen 1 (5 Gbps)
Flash Drive

USB Full-Featured Type-C Cable

USB 2.0 Flash Drive

USB 3.1 Gen 2 (10 Gbps) SSD

4.4.1 Troubleshooting

" Laptop with USB 3.1 Gen 2
(10 Gbps) and USB PD capabilities

USB 3.1 Gen 2 (10 Gbps) SSD

Table 4-2. Procedure to Troubleshoot Issues with Data Transfer Operation

# Issue

Possible Cause

Troubleshooting Procedure

Data transfer is not happening at USB
3.1 Gen 2 (10 Gbps) speed

The USB 3.1 Gen 2 SSD may not have been
connected to a USB 3.1 Gen 2 port.

Ensure that the SSD is connected to one
of the DS ports (DS1 to DS5) which
support USB 3.1 Gen 2 data transfer.

The SSD may be non-compliant with USB
3.1 Gen 2 standard

Ensure that a USB 3.1 Gen 2 certified
SSD is used.

Multiple simultaneous data transfers may be
happening which will result in sharing of the
USB bus bandwidth.

Stop all data transfers on the USB bus
except the one to be used for
demonstrating USB 3.1 Gen 2 data
transfer speed.

Detaching a mass storage device (USB
3.1 Gen 2/ Gen 1/ USB 2.0) from a DS
2 port while data transfer is in progress
causes data transfers happening on
other DS ports to stop

The Operating System running on the host
PC may have issues with handling device
detach events on USB

Check for the latest OS updates and
install those updates on the host PC and
check
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4.5 Demonstrating USB PD Charging on US and DS1 Ports

This section demonstrates the USB PD charging feature on US and DS1 ports of CY6611 HX3PD.

See CY6611 Hardware Design Overview to learn about USB data transfer and charging capabilities supported by HX3PD EVK’s
US and DS ports.

1. Ifthe CY6611 EVK has been used to demonstrate USB 3.1 Gen 2 data transfer as described in the earlier sections, do the
following steps to prepare the CY6611 EVK for the USB PD charging demo:

®  Detach the power supply from the CY6611 EVK board
®  Detach the SSD and other drives from the DS ports

2. Connect the Type-C cable provided with the kit to CY6611 EVK boards’ US port; connect the other end of the Type-C cable
to the Type-C port on a laptop supporting USB PD and USB 3.1 Gen 2 (10 Gbps) as shown in Figure 4-8. Ignore this step if
CY6611 EVK is already connected to the laptop.

3. Supply power to the CY6611 EVK using any of the following three sources:
®  Power Adapter provided with the kit
®  An alternate power adapter with higher output capacity
®  Using Bench power supply

4. Power LEDs (LED3 - LEDS5) glow green to indicate that the kit is powered. Also, the PD CTRLR LED and DMC LED blink
green to indicate that the firmware is running and the kit is ready for operation.

5. The laptop starts charging once the USB PD contract is established. This can be verified on the display of the laptop (for
example, Battery Charging status in System Tray area on a Windows laptop). Measure the PD contract voltage at test point
TP35 (US_PD_VBUS) using a multimeter as shown in Figure 4-8.

Figure 4-8. USB PD Charging Setup

USB Full-Featured Type-C Cable

19 V DC from the
power adapter

.
Ll
Laptop with USB 3.1 Gen 2
TP35 (US PD vsus) (10 Gbps) and USB PD capabilities

6. Connect a USB PD capable device (for example, mobile phone) on the DS1 port using the USB Type-C cable provided with
the device. The device starts charging once the PD contract is established. Measure the PD contract voltage at test point
TP17 (DS_PD_VBUS) as shown in Figure 4-9.

Note: The CY6611 firmware is configured to support a maximum of 20 V, 2.3 A power on the US port and 5V, 1 A power
on the DS1 port. The CY6611 firmware can be configured to support a maximum power of 20 V, 3 A on both US and DS1
ports simultaneously. See the Programming the HX3PD Controller chapter to configure the HX3PD firmware for this
requirement.

7. Simultaneous USB Gen 2 data transfer and USB PD charging can be demonstrated by connecting a USB Gen 2 SSD to any
of the remaining USB Gen 2 DS ports (DS2-DS5) and initiating data transfer from the laptop (which is getting charged using
the USB PD protocol) as shown in Figure 4-9.

Note: DS1-DS3 ports use Type-C USB connector and DS4-DS5 ports use Type-A USB connector. Pick the DS port (DS2-
DS5) to connect the SSD, based on the connector type supported by the USB cable provided with the SSD.
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Figure 4-9. Simultaneous USB PD Charging and USB 3.1 Gen 2 Data Transfer

USB Full-Featured Type-C Cable

19V DC from the
power adapter

>
|
Laptop with USB 3.1 Gen 2
(10 Gbps) and USB PD capabilities

USB Type-C Cable

USB PD capable device

TP17 (DS_PD_VBUS)

USB 3.1 Gen 2 (10 Gbps) SSD

Note 1: USB Battery Charging Specification (BC 1.2) and Apple charging features are enabled on DS2 to DS5 ports by
default. The devices which support USB BC 1.2 (for example, smartphone with BC 1.2 support) or Apple charging can be
connected to these ports anytime to charge them. These charging protocols are supported simultaneously with USB 3.1 Gen
2 data transfer and USB PD charging features.

Note 2: HX3PD can also support Battery Charging (BC 1.2) and Apple charging features on DS6 and DS7 ports with custom
firmware. Contact Cypress Technical Support for the custom firmware.

4.5.1 Troubleshooting

Table 4-3. Procedure to Troubleshoot issues with USB PD Charging and USB Gen 2 Data Transfer Demonstration

# Issue Possible Cause Troubleshooting procedure
1 Laptop connected to the The laptop may not support USB PD Check the technical specification of the laptop and
CY6611 EVK’s US portis not | protocol confirm that it supports USB PD 2.0 or 3.0 protocol
charging
2 The device (for example, The device may not support USB PD Check the device’s technical specification and confirm
mobile phone) connected on protocol that it supports USB PD 2.0 or 3.0 protocol
CY6611 EVK’'s DS1 port is
not charging The device’s implementation may require The CY6611 firmware is configured to support 5V, 1 A
higher voltage PD contract to be PD contract on DS1 by default. The CY6611 firmware
established with CY6611 EVK to enable can be configured to support charging at higher
charging voltage levels. See the Programming the HX3PD
Controller chapter to configure the HX3PD firmware
for this requirement and to download it on the CY6611
kit.
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5.1 EZ-USB HX3PD Configuration Utility Overview

The EZ-USB HX3PD Configuration Utility is a Microsoft Windows based utility that enables configuration of the HX3PD firmware
and programming the HX3PD controller with the firmware. See the utility’s Release Notes EZ-USB HX3PD Configuration Utility
Release Notes.pdf available at <Install_Directory>\EZ-USB HX3PD Configuration Utility\Documentation\ to understand the
PCllaptop’s system requirements to run this utility.

Note: On Windows 32-bit platforms, the default <Install Directory> is C:\Program Files\Cypress and on Windows 64-bit platforms,
it is C:\Program Files (x86)\Cypress

5.2 Programming the HX3PD Firmware

Follow these steps to download the HX3PD firmware on the CY6611 EVK:

1. Ifthe CY6611 EVK was used to demonstrate USB 3.1 Gen 2 data transfer or charging features (PD/BC) as described in the
Kit Operation chapter, follow the steps to prepare the CY6611 EVK for programming the HX3PD firmware:

®  Detach the power supply from the CY6611 EVK board.
®  Detach the SSD and other drives/devices from the DS ports.

2. Connect the power adapter provided with the kit to the DC Power Jack (J12) of the CY6611 EVK board. Plug the other end
of the power adapter into an AC power socket.

3. Identify the USB port on the PC/laptop to which the CY6611 EVK will be connected. It is recommended to connect the CY6611
EVK to a Type-A port of the PC/laptop using a Type-C to Type-A cable. Otherwise, use the USB Full-Featured
Type-C Cable, provided with the EVK, to connect CY6611 EVK to the Type-C port of the PC/laptop.

Figure 5-1. HX3PD Firmware Programming Setup

USB Full-Featured Type-C Cable /
Type-C to Type-A Cable

19 V DC from the
power adapter

>
PC / Laptop running EZ-USB
HX3PD Configuration Utility

Note: If the laptop on which the HX3PD Configuration Utility will run is powered by the CY6611 EVK, make sure that laptop’s
battery is adequately charged for at least 10 minutes of continuous operation. Note that the HX3PD controller goes through
reset cycles during the firmware download operation and the power provided by the EVK on US port to the laptop as per the
USB PD protocol will momentarily get cut off till the newly downloaded firmware comes up. This transition can be observed
on the System Power Status displayed by laptop’s operating system.
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4. Launch the HX3PD Configuration Utility as shown in Figure 5-2. The HX3PD Configuration Utility is available at
<Install_Directory>\EZ-USB HX3PD Configuration Utility\EZ-USB HX3PD Configuration Utility.exe. Click Help > About to get
the version number details of the utility.

Note: On Windows 32-bit platforms, the default <Install Directory> is C:\Program Files\Cypress, and on Windows 64-bit
platforms, it is C:\Program Files (x86)\Cypress.

Figure 5-2. HX3PD Configuration Utility with Version Details

E'] EZ-USE HX3PD Configuration Utility (== 2|

File Help

Configure Cortrollers | Lpdate Firrnwarel

Corfiguration XML path: E

Launch configuration tools

[ E'] About @ )

.:""' [;NYPRESS” @ Clear H Save

Message

EZ-USB HX3PD Corfiguration Lkility
Version 0.2

Build 12

& Cypress Semiconductor 2018

(o)

<

5. Go to the Update Firmware tab and specify the path to the HX3PD firmware file in the Composite image field as shown in
Figure 5-3. Retain the default values for the other fields. The HX3PD firmware is available at <Install_Directory>\CY6611 EZ-
USB HX3PD EVK\1.0\Firmware\HX3PD_Composite_ FW\CYUSB4347-BZXC_FW.bin. Click Update to initiate programming

of the HX3PD firmware.

Figure 5-3. Programming the HX3PD firmware

[=] EZ-USB HX3PD Configuration Utility = | B |
File  Help

IM' Update Firmware I
Composite image: C:\Program Files (86)\Cypress\CYBE11 EZ-LISE HX3PD EVKMT D'-.F\rrnware'.HXSPD_D
DMC VID (le): 04B4
DMC PID (lke): 5218

Re-enumeration timeout (sec): 60

Get Status Update
Message
m Clear H Save
Jegment #0 -
Sending image write command
Segment #1

Sending image write command
Waiting for FW upgrade regquest

Finished FW update process with status COMPLETED

DMC disconnected, waiting for re-connection with DMC

Firmware Update completed with status : COMPLETED

HX3PD firmware update completed successfully

Log is stored in file C:\Usersh\selv\AppData\Roaming'\HX3PDConfigUtility\Logs
\dock _update_25_12 21 20.txt

4 [m]

Log Pane with

|| firmware

programming
status

Retain the default values for the other input fields available in the Update Firmware tab (DMC VID, DMC PID, and Re-
enumeration timeout). Re-enumeration timeout refers to the maximum time for which the Utility will wait for HX3PD to restart
using the newly downloaded firmware and to start communication with the Utility.
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The status of the firmware programming is displayed in the Log Pane. Also, the DMC LED will go through rapid and normal
blink sequences alternately during the firmware programming activity.

The firmware programming will complete in about three minutes. On successful programming, the message “HX3PD firmware
update completed successfully” will be displayed in the Log Pane.

6. EZ-USB HX3PD Configuration Utility also supports a feature to query the status of the HX3PD. The status details include the
VID, PID, Vendor Name, Product Name, version number of the HX3PD firmware, and the result of last firmware upgrade
operation. Click Get Status on the Update Firmware tab as shown in Figure 5-4. The status details are displayed in the Log
Pane area.

Figure 5-4. Get the firmware status of HX3PD

[=) EZ-USB HX3PD Configuration Uility RS X
File  Help
Corfigure Controllers | Update Fimware
Composite image E]
DMC VID (Ibe): 04B4
DMC PID (fe: 521B

Re-enumeration timeout (sec): 60

I Get Status Update
Message
@ Clear HSEVE
Querying dock status -
Opening handle to dock
Connecting to the DMC =
I¥3PD IDENTITY:
CDTT wersion : 1 LO Pane Wlth
VID : OxD4B4 g
PTD : 0x521B HX3PD status
Vendor : Cypress Semiconductor R
Eroduct : EZ-USE HX3FD Gen 2 Hub detalls
Signed FW Update : FALSE
CURRENT HX3PD STAT
Last FW update statua : Complete
Device count : 3
Composite dock image wersion : 0.1.2.0

Note: The Get Status feature can be invoked any time to understand the status of HX3PD.

5.3 Updating the HX3PD Configuration and Generating a Composite Image

The HX3PD firmware can be configured based on the CY6611 EVK usage requirements. For example, the default USB PD PDO
of 5-V, 1-A supported on DS1 port can be modified to support 20-V, 2.25-A. See the EZ-USB HX3PD Configuration Utility User
Guide to understand the procedure. You can access the user manual from the utility’s Help menu.
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A brief description on USB, USB Charging specification, USB Type-C, and USB PD terms are provided for reference.

®  USB Type-C (Type-C): The new USB connector specification for a slimmer and reversible connector, with extended power
handling capability. The new connector supports latest USB and power delivery specifications. The connector is backward
compatible with the previous USB specifications.

®  USB PD (USB Power Delivery): A new USB standard that increases power delivery over USB from 7.5 W to 100 W.

®  Upstream Facing Port (UFP): A USB Type-C port on a device or a hub that connects to a host or the Downstream Facing
Port (DFP) of a hub and a default power sink.

®  Host: A USB host system such as a PC.

®  VBUS: A USB Type-C bus wire used for power; initially 5 V, but increased up to 20 V on USB PD systems.

®  DFP: A USB Type-C port on a host or a hub that connects to a device.

®  USB 3.1 Gen 2: Latest USB specification that supports a transfer speed of up to 10 Gbps. Also called USB 3.1.
®  BC1.2 (USB Battery Charging Specification v1.2): The latest version of USB based charging protocol.

B SuperSpeed (SS), High-Speed (HS), Full-Speed (FS), Low-Speed (LS): The USB protocol support various transfer speeds.
Low-Speed (1.5 Mbps) and Full-Speed (12 Mbps) were introduced with first version of USB specification (USB 1.1). High-
Speed (USB 2.0) supports a transfer speed of up to 480 Mbps. Super Speed introduced by the USB 3.x specification, supports
5 Gbps (USB 3.1 Gen 1) and 10 Gbps (USB 3.1 Gen 2).

B Fast Role Swap (FRS): Ability of a Dual Role Port (DRP) to switch power roles between sink and source. The FRS was
introduced with latest power delivery specification (USB PD v3.0).

Figure A-1: USB Type-C Plug and Receptacle
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