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AN98518 discusses the versatile 1/0 (VIO) supply feature available in S25FL-S MirrorBit® Serial Peripheral Interface (SPI)

Multi-I/O Flash Memory family.

1 Introduction

The S25FL-S MirrorBit® Serial Peripheral Interface (SP1) Multi-I/O Flash Memory family has added the Versatile
I/0 (Vo) supply feature as a model ordering option for the SOIC-16 and both 24-ball BGA packages.

Many embedded system applications have processors or chipsets operating at lower voltages even though a 3-V
supply voltage is present in the system. As the voltage source for all flash device input receivers and output
drivers, the Versatile I/O (V,p) supply allows the host system to set the voltage levels that the device tolerates on
all inputs and drives on outputs (control and 1/O signals). The Versatile 1/0 (V,g) supply range is from 1.65V to
Ve, and Vg cannot be greater than the core SPI flash V¢ supply voltage which may range from 2.7V to 3.6V.

For example, a V|g of 1.65V - 3.6V allows for I/O at the 1.8V, 2.5V or 3V levels, driving and receiving signals to
and from other 1.8V, 2.5V or 3V devices on the same data bus.

2 V|0 Package Options

Versatile /0 (V) is available for the following S25FL-S SPI Flash packages: the 300-mil 16-Lead SOIC, the 24-
Ball BGA arranged as 5 x 5 balls (FAB024), and the alternative 24-Ball BGA arranged as 4 x 6 balls (FAC024).
These S25FL-S SPI flash Vo package models also support the Hardware Reset input signal on another
dedicated pin. V|g is not available for products offered in the WSON 8-contact 6 x 8 mm no-lead package since
there are only six core Input/Output signals for Multi-I/O without V|, or RESET#.

For package models that do not support Vg, the V|5 supply is tied internally to V¢ inside the package for
backward compatibility with the S25FL-P SPI Flash family. For 3V designs requiring a Hardware Reset pin, V|g
must be tied to V¢ so the interface signals operate at the same voltage as the core of the device.

Please refer to the specific S25FL-S SPI Multi-I/O Flash device data sheet for complete details on the V|5 model
ordering options.
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21 Package Connection Diagrams
The location of the V| and RESET# pins are shown in the following S25FL-S SPI Flash package connection
diagrams.

Figure 1. 16-Lead SOIC Package, Top View
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Figure 2. 24-Ball BGA, 5 x 5 Ball Footprint (FAB024), Top View
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Figure 3. 24-Ball BGA, 4 x 6 Ball Footprint (FAC024), Top View
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3 Vo Interfacing Examples

In Figure 4, the S25FL-S SPI Flash interface to a processor or chipset controller requiring 2.5V Input/Output
signals is illustrated in a Quad Mode implementation. The SPI 2.5V V|q signal is typically tied to the core V¢ of
the controller. In this example, the controller also drives the SPI Hardware Reset signal with the timings
compatible with the specific S25FL-S SPI Multi-1/O Flash device data sheet.

Figure 4. 2.5V V|g Interface with RESET# Example
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In Figure 5, the S25FL-S SPI Flash interface to a processor or chipset controller requiring 1.8V Input/Output
signals is illustrated in a Quad Mode implementation. Again, the SPI 1.8V V|q signal is typically tied to the core
V¢ of the controller. In this example, the controller does not drive the SPI Hardware Reset signal. The SPI
RESET# input has an internal pull-up and may be left unconnected if the Hardware Reset feature is not used.

Figure 5. 1.8V V|g Interface without RESET# Example
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3.1

Power-Up Specifications

During the rise of power supplies at power-up, the V| supply voltage must remain less than or equal to the V¢
supply voltage. However, the V| supply voltage must also be above V¢ -200 mV until the Vg supply voltage is
> 1.65V, i.e. the V| supply voltage must not lag behind the V¢ supply voltage by more than 200 mV during
power up, until the V| supply voltage reaches its minimum operating level.

Summary

The Versatile 1/0 (V|g) supply feature of the S25FL-S MirrorBit SPI Flash Memory family enables interfacing to
system processor or chipset controllers requiring Input/Output levels between 1.65V and 3.6V, depending on the
SPI core V¢ voltage, when a 3V supply voltage is present in the system.

The dedicated Hardware Reset input feature paired with the V| package options may be left unconnected if not
used since the RESET# input has an internal pull-up. However, 3V designs requiring a Hardware Reset pin must
tie V|o to V¢ so the interface signals operate at the same voltage as the core V¢ of the SPI device.

References
B S25FL128S and S25FL256S Data Sheet (S25FL128S_256S_00)

W Migration from FL-P to FL-S Family SPI Interface Flash Memories Application Note

WWW.Ccypress.com Document No. 001-98518 Rev. *B 4


http://www.spansion.com/Support/Pages/DatasheetsIndex.aspx
http://www.spansion.com/Support/TechnicalDocuments/Pages/ApplicationNotes.aspx

o CYPRESS

> EMBEDDED IN TOMORROW" Versatile I/O to Interface S25FL-S SPI Multi I/O Flash in 1.8-V and 2.5-V Systems

Document History Page

Document Title: AN98518 - Versatile 1/O to Interface S25FL-S SPI Multi I/O Flash in 1.8-V and 2.5-V Systems
Document Number: 001-98518

Rev. ECN No. 8';'3“:; Subggts:lon Description of Change
> 03/27/2012 |Initial version
*A 4928221 MSWI 09/21/2015 |Updated in Cypress template
*B 5724034 | AESATMP8 | 05/02/2017 |Updated logo and Copyright.

WWW.Ccypress.com Document No. 001-98518 Rev. *B 5



& CYPRESS

EMBEDDED IN TOMORROW™ Versatile /O to Interface S25FL-S SPI Multi I/O Flash in 1.8-V and 2.5-V Systems

Worldwide Sales and Design Support

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturers’ representatives, and distributors. To find the
office closest to you, visit us at Cypress Locations.

Products PSoC®Solutions
ARM® Cortex® Microcontrollers cypress.com/arm PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6
Automotive cypress.com/automotive Cypress Developer Community
Clocks & Buffers cypress.com/clocks Forums | WICED loT Forums | Projects | Video | Blogs |
Interface cypress.com/interface Training | Components
Internet of Things cypress.com/iot Technical Support
Lighting & Power Control cypress.com/powerpsoc
cypress.com/support
Memory cypress.com/memory
PSoC cypress.com/psoc
Touch Sensing cypress.com/touch
USB Controllers cypress.com/usb
Wireless/RF cypress.com/wireless

A . Cypress Semiconductor
o CYPRESS 198 Champion Court
" San Jose, CA 95134-1709

~gg@@” EMBEDDED IN TOMORROW™

© Cypress Semiconductor Corporation, 2012-2017. 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
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