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IMPORTANT NOTICE

For engineering development or evaluation purposes only

NXP provides the product under the following conditions:
This evaluation kit is for use of ENGINEERING DEVELOPMENT OR
EVALUATION PURPOSES ONLY. It is provided as a sample IC pre-
soldered to a printed-circuit board to make it easier to access inputs,
outputs and supply terminals. This evaluation board may be used with any
development system or other source of I/O signals by connecting it to the
host MCU computer board via off-the-shelf cables. This evaluation board
is not a Reference Design and is not intended to represent a final design
recommendation for any particular application. Final device in an application
heavily depends on proper printed-circuit board layout and heat sinking
design as well as attention to supply filtering, transient suppression, and I/O
signal quality.
The product provided may not be complete in terms of required design,
marketing, and or manufacturing related protective considerations, including
product safety measures typically found in the end device incorporating the
product. Due to the open construction of the product, it is the responsibility of
the user to take all appropriate precautions for electric discharge. In order to
minimize risks associated with the customers’ applications, adequate design
and operating safeguards must be provided by the customer to minimize
inherent or procedural hazards. For any safety concerns, contact NXP sales
and technical support services.
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1 Introduction

PTN3222CUK is a one-port eUSB2 to USB2 redriver IC that performs translation
between eUSB2 and USB2 signaling schemes. It is meant to be used in systems that
have an eUSB2 interface on one side and a USB2 interface on the other side. It supports
host-role only, device-role only or dual-role repeater function.

PTN3222CUK implements repeater mode (eUSB2 to USB2 redriver) and it supports
Link Power management features. PTN3222CUK is targeted to be USB2 compliant and
eUSB2 conformant. It supports all three speeds/data rates: low speed (1.5 Mbps), full
speed (12 Mbps) and high speed (480 Mbps).

This document is intended to help a user quickly set up, configure and operate the
PTN3222CUK-EVB evaluation board in the user's hardware platform. The user manual is
applicable to both evaluation boards.

2 Getting ready

Working with the PTN3222CUK-EVB evaluation board requires the kit contents,
additional hardware, and a Windows PC workstation with installed software.

2.1 Kit contents
The PTN3222CUK-EVB kit includes:

• Assembled and tested evaluation board in an antistatic bag
• Quick Start Guide

3 Finding kit resources and information on the NXP web site

NXP Semiconductors provides online resources for this evaluation board and its
supported device(s) on https://www.nxp.com/.

The information page for the PTN3222CUK-EVB evaluation board is at http://
www.nxp.com/PTN3222CUK-EVB. The information page provides overview
information,documentation, software and tools, parametrics, ordering information and
a Getting Started tab. The Getting Started tab provides quick-reference information
applicable to using the PTN3222CUK-EVB evaluation board, including the downloadable
assets referenced in this document.

4 Getting to know the hardware
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4.1 Kit featured components

Figure 1. PTN3222CUK-EVB demo board

4.2 Block diagram

Figure 2. PTN3222CUK-EVB demo board block diagram

4.2.1 eUSB2 to USB2 connector routing

USB2 differential signals can be hardwired via a pair of 0 ohm resistors to type C
connector, standard A connector or uB connector. To prevent PCB trace stubs from
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introducing signal integrity issues, one USB2 connector should be selected via the pair of
0 ohm resistors.

As factory default, USB2 signals are routed to the type C connector, but they can be
routed to standard A or uB connector as well by stuffing the proper 0 ohm resistor pair.

PTN3222 eUSB2 signals are routed to a pair of SMP connectors as shown in Figure 3 as
eUSB2 interface to eUSB2 host or peripheral.

Figure 3. USB2 connector selection

4.3 Board power
The PTN3222CUK-EVB can be configured to support eUSB2 host or eUSB2 device
mode via port configuration command or via I2C. The demo board can be configured via
jumpers to be powered from the DC barrel (5 V, 1 A or more), from a uB connector or
from the type C connector, the factory default.

In host mode, the board can be selected to provide 5 V to the USB connectors, the type
C connector. In device mode, the board can be selected to be powered from the uB
connector.

The board power configurations are shown in Figure 4.

Figure 4. PTN3222CUK-EVB demo board power selection
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4.4 I2C host interface and 3V3 level shifter
J25 is the host I2C interface that allows the host to control PTN3222CUK via I2C bus.
There is an onboard level shifter to shift 3V3 I2C bus on the host side to 1V8 I2C
comparable level on the PTN3222CUK side. If the I2C voltage level on the host side is
from 1V2 to 1V8, then the onboard level shifter can be removed and bypassed with R48-
R51.

PTN3222CUK can be hardwired to one of four I2C target addresses: 0x43, 0x47, 0x4B
and 0x4F, and J26 is used for PTN3222CUK I2C target address selection. If the I2C
target address is selected after PTN3222CUK has been powered up, PTN3222CUK must
be power recycled or reset for the new I2C address to take effect.

Figure 5. I2C interface

4.5 Schematic, board layout and bill of materials
The schematic, board layout and bill of materials for the PTN3222CUK-EVB evaluation
board are available at http://www.nxp.com/PTN3222CUK.

5 Board Layout

The layout of this board follows the general layout guidelines in AN13462[1]. This is a
separate application note and should be used as reference and guidelines to layout PCB
traces, design PCB trace impedance, placing of decoupling capacitors, etc.

6 Abbreviations

Acronym Description
IC integrated circuit
MCU microcontroller unit
PCB printed-circuit board
SMP switch mode power supply
USB universal serial bus

7 References

[1] PTN3222 layout guidelines —PTN3222 is a 1-port eUSB2 to USB2 redriver IC that performs translation between
eUSB2 and USB2 signaling schemes. https://www.nxp.com/docs/en/application-note/AN13462.pdf
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8 Legal information

8.1  Definitions
Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

8.2  Disclaimers
Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.
In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.
Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to
make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.
Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.
NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default
in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless
this data sheet expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.
In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles
to reduce the effect of these vulnerabilities on customer’s applications
and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.
NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

8.3  Trademarks
Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.
NXP — wordmark and logo are trademarks of NXP B.V.
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