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Associated Part Family:S25FL-P

AN201383 document discusses the PCB layout and provides the recommendations for using Cypress Serial Flash S25FL-P
family high-speed synchronous access memory devices.

1 Introduction

The Cypress Serial Flash S25FL-P family is a high speed (up to 104 MHz) synchronous access memory device.
For the PCB design, standard high speed layout practices should be followed when using FL-P Flash family. This
document discusses, in general, the PCB layout and provides the recommendations for using the FL-P product
family.

2 FL-P Flash Family

The FL-P Flash family provides high speed Single or /Multi I/0 (MIO) Serial Peripheral Interface (SPI) to the host
controller. It can run single 1/0, Dual I/0, or Quad /O bus for device access. There are three package options
available, 16-pin SO, 8-contact WSON, and 24-ball BGA. In addition, the 32 Mb Multi /O SPI device also offers 8-
pin SO and USON 5x6 packages. Figure 1 shows the simplified signal connections between a host controller and
the FL-P Flash memory.

Figure 1. Simplified MIO SPI Interface Connection
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3 Power Supply Decoupling

The FL-P Flash (in all three packages) has one power supply pin (VCC) and one ground pin (GND). A 0.1 pF
ceramic capacitor is recommended for power supply decoupling. This capacitor should be placed as close as
possible to the power supply pin of the package.

The routing of the capacitor (normally 0603 or 0402 package) should be optimized to achieve lower inductance. It
is recommended to keep the power trace length (from the package pads to the vias) shorter with the trace width
around 24 mils. Also, it is good design practice to avoid sharing the same via with two or more decoupling
capacitors. Figure 2 shows examples of routing the decoupling capacitor.
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Figure 2. Routing with Decoupling Capacitor
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4 Clock Signal Routing

In high speed synchronous data transfer, good signal integrity in a PCB design is of importance, especially for the
clock signal. When routing the clock signal, special cares should be taken. The following practices are
recommended.

B Run the clock signal at least 3x of the trace width away from all other signal traces. This helps to keep clock
signal clean from noise. See Figure 3.

B Use as less via(s) as possible for the whole path of clock signal. Via will cause impedance change and signal
reflection.

Run the clock trace as straight as possible and avoid using serpentine routing. See Figure 4.
Keep a continuous ground in the next layer as reference plane.

Route the clock trace with controlled impedance.

Figure 3. Separate Clock From Other Signals
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5 Data Signal Routing

The FL-P Flash has a 4-bit data bus, 100 - 103. In order to keep the correct timing for the data transfer, in the PCB
routing, the data traces should match the time delay with the clock trace from the host controller to the Flash. The
data signals should be routed with the traces of controlled impedance to reduce the signal reflection. It should be
avoided to route the traces with 90- angle corner. The recommendation is to cut the corner and smooth the trace
when trace route needs to change direction. Figure Figure 5 shows the example of trace routing at the corner. To
further improve the signal integrity, it should be considered to avoid using multiple signal layers for data signal
routing. All signal traces should have a continuous reference plane.

Figure 5. Signal Routing at the Corner
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6 A Check List of Recommendations

The following is a check list of PCB design recommendations.

B Put the decoupling capacitor as close as possible to the power pin. A value of around 0.1 yF ceramic
capacitor with 0603/0402 package is a good choice.

B Clock should be routed straight and with less vias if possible. Separation of clock and other signals is
important to make the clock clean.

All signal traces should go with a solid reference plane (either GND or VCC).

All signals should be routed with controlled impedance. Typically, the PCB is recommended to be built using
50-75 Ohm trace impedance with +/- 5% tolerance. If the PCB has to be designed with a trace impedance
beyond this range, a simulation is strongly recommended with Cypress's IBIS model to determine if a serial
termination resister is needed for the data lines.

B Data bus should be routed with matching length to the reference of the clock. The matching length, typically,
is recommended within +/- 150 mils.

7 Reference

Data sheet, S25FL129P, 128-Mbit CMOS 3.0 Volt Flash Memory with 104-MHz SPI (Serial Peripheral Interface)
Multi 1/0 Bus, Cypress.
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under the intellectual property laws and treaties of the United States and other countries worldwide. Cypress reserves all rights under such laws and trea-
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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 appli-
cation 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 com-
ponent 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 trade-
marks or registered trademarks of Cypress in the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com.
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