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SUCCESS BY DESIGN

USB3280 PHY Layout
Guidelines

1 Introduction

The Universal Serial Bus (USB) is capable of operating at 480 Mbps. Excellent signal integrity is
required to operate reliably at high-speed data rates.The PCB layout is a critical component in
maintaining signal integrity. This document provides recommendations regarding the PCB layout.

1.1 Audience

This application note is written for a reader that is familiar with hardware design, USB protocols and
the USB 2.0 specification. The goal of the application note is to provide information on sensitive areas
of the PCB layout.

1.2 Overview

The following recommendations for PCB layout with SMSC parts are not the only way to layout our
QFN. Every board designer will have his/her own preference. There are multiple ways to layout these
parts which can be dependent on complexity and density of layout, board space, number and types of
devices in circuit and the environment that the final product will reside in.

1.3 References

The following documents should be referenced when using this application note:
= SMSC USB3280 Datasheet
= SMSC EVB-USB3280 User Manual

= Universal Serial Bus Specification Revision 2.0

2 Review of Sensitive Circuits

This chapter provides guidelines for the sensitive circuits associated with the system application of the
USB3280.

2.1 Controlled Impedance for USB Traces

The USB 2.0 specification requires the USB DP/DM traces maintain nominally 90 Ohms differential
impedance (see USB specification Rev 2.0, paragraph 7.1.1.3 for more details). In this design the
traces are 14 mil wide with minimum line spacing of 7 mils. These numbers are derived for 13 mil
distance from ground reference plane. A continuous ground plane is required directly beneath the
DP/DM traces and extending at least 5 times the spacing width to either side of DP/DM lines.

Maintain close to 90 Ohms differential impedance. For different dielectric thickness, copper weight or
board stack-up, trace width and spacing will need to be recalculated.

Maintain symmetry between DP/DM lines in regards to shape and length.
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Single ended impedance is not as critical as the differential impedance, a range of 42 to 78ohms is
acceptable (equivalently, common mode impedance must be between 21 Ohms and 39 Ohms).
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Figure 2.1 Example of Routing DP/DM to Type B Connector

Figure 2.1 shows DP/DM traces with approximately equal trace length and symmetry. It is important to
maintain a conductor width and spacing that provides differential and common mode impedances
compliant with the USB specification. Use 45 degree turns to minimize impedance discontinuities.

2.2 Isolation of DP/DM Traces

The DP/DM traces must be isolated from nearby circuitry and signals. Maintain a distance of parts to
lines that is greater than or equal to 5 times the distance of the 7 mil spacing between the traces. Do
not route differential pairs under parts. Do not cross DP/DM lines with other PCB traces unless the
traces are on the opposite side of the ground plane from DP/DM. Route DP/DM traces over solid plane,
not over power planes.
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2.3 Isolated Shielding on the USB Connector.

Figure 2.2 Connections to Shield of Type B USB Connector

The USB3280 is a USB peripheral device PHY. Figure 2.2 shows the B-connector housing DC isolated
but AC coupled to the device ground. Industry convention is to ground only the host side of the cable
shield. This is done to provide cable shielding while preventing possible ground currents from flowing
in the USB cable if there happens to be a potential difference between the host and device grounds.

2.4 Crystal Oscillator

SMSC AN 13.11

The crystal oscillator is sensitive to stray capacitances and noise from other signals. It can also disturb
other signals and cause EMI noise. The load capacitors, crystal and parallel resistors should be placed
close to each other. The ground connection for the load capacitors should be short and out of the way
from return currents from USB and VBUS power lines. The load capacitors return path should be to
the digital logic power supply ground plane.
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Figure 2.3 shows a schematic of the crystal oscillator circuit.
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Figure 2.3 Crystal Oscillator Schematic

Figure 2.4 illustrates a suggested PCB layout of the crystal circuit. All components are far removed
from USB lines.

Figure 2.4 Crystal Oscillator Component Layout

2.5 RBIAS

The RBIAS resistor sets an internal current source reference. Thus, the RBIAS pin is a high impedance
node and so any noise induced on the RBIAS traces will directly impact internal current references
and negatively degrade eye-diagram quality. The RBIAS resistor should be placed close to the RBIAS
pin and the ground return should be short and direct to the corresponding VSS on the USB3280 (pin
36). Traces for resistor should be very short and isolated from nearby traces if possible.
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2.6 Power Supply Bypass Capacitors

Bypass capacitors should be placed close to the supply pins of the USB3280 and connected with short
wide traces. The USB3280 evaluation board has bypassing directly under part, with return current
paths tied to bottom ground plane.
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Figure 2.5 Placement of Bypass Capacitors

2.7 VIAS in Ground Flag

The die pad (flag) is 160 mils square. A 15 mil via in a pattern of 3 X 3 grid has been used which
resulted in excellent signal integrity performance. Ideally these vias would be plugged so that no solder
will flow through which would result in less than ideal solder connection to flag.

3 Summary

Layout guidelines have been presented for the USB3280. SMSC has found these guidelines to be
effective in creating a systems application circuit for the USB PHY.

SMSC AN 13.11 Revision 1.0 (10-03-05)

5
APPLICATION NOTE



SmMsc

80 Arkay Drive
Hauppauge, NY 11788
(631) 435-6000

FAX (631) 273-3123

Copyright © 2005 SMSC or its subsidiaries. All rights reserved.

Circuit diagrams and other information relating to SMSC products are included as a means of illustrating typical applications. Consequently, complete
information sufficient for construction purposes is not necessarily given. Although the information has been checked and is believed to be accurate, no
responsibility is assumed for inaccuracies. SMSC reserves the right to make changes to specifications and product descriptions at any time without
notice. Contact your local SMSC sales office to obtain the latest specifications before placing your product order. The provision of this information does
not convey to the purchaser of the described semiconductor devices any licenses under any patent rights or other intellectual property rights of SMSC
or others. All sales are expressly conditional on your agreement to the terms and conditions of the most recently dated version of SMSC's standard
Terms of Sale Agreement dated before the date of your order (the "Terms of Sale Agreement"). The product may contain design defects or errors
known as anomalies which may cause the product's functions to deviate from published specifications. Anomaly sheets are available upon request.
SMSC products are not designed, intended, authorized or warranted for use in any life support or other application where product failure could cause
or contribute to personal injury or severe property damage. Any and all such uses without prior written approval of an Officer of SMSC and further
testing and/or modification will be fully at the risk of the customer. Copies of this document or other SMSC literature, as well as the Terms of Sale
Agreement, may be obtained by visiting SMSC’s website at http://www.smsc.com. SMSC is a registered trademark of Standard Microsystems
Corporation (“SMSC”). Product names and company names are the trademarks of their respective holders.

SMSC DISCLAIMS AND EXCLUDES ANY AND ALL WARRANTIES, INCLUDING WITHOUT LIMITATION ANY AND ALL IMPLIED WARRANTIES
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE, AND AGAINST INFRINGEMENT AND THE LIKE, AND ANY AND
ALL WARRANTIES ARISING FROM ANY COURSE OF DEALING OR USAGE OF TRADE.

IN NO EVENT SHALL SMSC BE LIABLE FOR ANY DIRECT, INCIDENTAL, INDIRECT, SPECIAL, PUNITIVE, OR CONSEQUENTIAL DAMAGES;
OR FOR LOST DATA, PROFITS, SAVINGS OR REVENUES OF ANY KIND; REGARDLESS OF THE FORM OF ACTION, WHETHER BASED ON
CONTRACT; TORT; NEGLIGENCE OF SMSC OR OTHERS; STRICT LIABILITY; BREACH OF WARRANTY; OR OTHERWISE; WHETHER OR
NOT ANY REMEDY OF BUYER IS HELD TO HAVE FAILED OF ITS ESSENTIAL PURPOSE, AND WHETHER OR NOT SMSC HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
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