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Associated Project: No

Associated Part Family: West Bridge® Astoria™, West Bridge® Arroyo™, West Bridge® Antioch™

Software Version: NA
Related Application Notes: None

To get the latest version of this application note, or the associated project file, please visit

http://www.cypress.com/go/AN34359.

The West Bridge™ peripheral controllers support high-speed USB as well as mass storage access and are available in a
wafer level chip scale package (WLCSP) with 81-balls. The size of this package is less than 4 x 4 mm with a 0.4 mm
pitch. This application note discusses the PCB layout guidelines for West Bridge controllers in the WLCSP.

Introduction

The West Bridge™ controllers support high-speed USB
and mass storage access. These controllers provide
access from a processor interface and a high-speed USB
(HS-USB) interface to the peripherals: SD, MMC/MMC+,
CE-ATA, and NAND. The West Bridge controllers support
interleaving accesses between the processor interface,
the HS-USB, and the peripherals. Therefore, an external
processor and an external USB host can transfer data to
each other, and to the mass storage peripherals,
simultaneously.

The West Bridge controllers are available in two
packages, a 100-ball very fine ball grid array (VFBGA)
package and an 81-ball WLCSP.

This application note discusses the PCB layout guidelines
for West Bridge controllers in the WLCSP.

Package Overview

The West Bridge peripheral controllers are available in an
81-ball WLCSP. Table 1 summarizes the critical
dimensions for the PCB layout design. The Table 1shows
the package diagrams.

Table 1.Package Dimensions for West Bridge WLCSP

Parameter Size

Package Size 3.784 x 3.788 x 0.55 mm

Ball Count 81
Ball Pitch 0.4 mm
Ball Diameter 0.26 mm

PCB Layout Guidelines

West Bridge controllers in WLCSP have 81-balls, with a
0.4 mm pitch. Due to the space constraints, routing all the
signals successfully may require up to eight PCB layers.

All the outermost rows of pads must be routed on the top
PCB layer. A 5 mil trace width is recommended on the top
and bottom layers.

Figure 1. Example Top Layer
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Figure 2. Example Bottom Layer

m  When the power plane is split, the recommended
pattern is as in Figure 4. A 3 mil wide trace must be
used to connect the power and the ground pins to the
plane outside the ball array.

m  To ensure reliable signal integrity, the trace lengths
between the West Bridge controller and the USB
connector must be less than 2 inches.

Figure 4. Recommended Pattern for Connecting Power
and GND Pins

m  For pads in the inner rows, use the ‘via in pad’
technology. A 4.3 mil drill hole diameter can be used
for the vias. The recommended pad diameter is
10.5 mils. The size and the layout of the vias and
through capture pads, it significantly impact the
available routing space. The drill hole must be
plugged and planarized to create a flat surface. This
prevents the solder from wicking through the holes
during the assembly process.

m  For the inner layers, a 3 mil trace width must be used
neck down. Once the trace exits the pad array, the

standard trace and space geometry can be used.
Summary
m  The traces must be teardropped on the inner layers as

shown in Figure 3. West Bridge peripheral controllers in WLCSP provide a
significant advantage in terms of board space, which is
critical in handset solutions.

Figure 3. Teardrop Traces on Inner Layers This application note enables manufacturing high density

PCBs with West Bridge peripheral controllers in WLCSP,
with high yields.

Additional Resources
1. AN1168 - High-speed USB PCB Layout
Recommendations

2. West Bridge® Antioch Advance Datasheet
West Bridge® Astoria Advance Datasheet
Errata Document for West Bridge® Astoria
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Appendix A

Figure 5. Package Diagram for West Bridge Antioch in WLCSP — 001-13820 *G
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Figure 6. Package Diagram for West Bridge Astoria in WLCSP - 001-45618 *D
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SIDE VIEW
MOTES:
1. ALL DIMEMSION ARE IN MM
2. PACKAGE WEIGHT: See Cypress Pockage Moterial Decloration
Datasheet (FMDD) posted on the Cypress Web
3. JEDEC - Publication 95; Design Guide 4.18
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Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find
the office closest to you, visit us at Cypress Locations.
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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
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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. 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.
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trademarks or registered trademarks of Cypress in the United States and other countries. For a more complete list of Cypress trademarks, visit
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