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NOTICE

JEDEC standards and publications contain material that has been prepared, reviewed, and
approved through the JEDEC Board of Directors level and subsequently reviewed and approved
by the JEDEC legal counsel.

JEDEC standards and publications are designed to serve the public interest through eliminating
misunderstandings between manufacturers and purchasers, facilitating interchangeability and
improvement of products, and assisting the purchaser in selecting and obtaining with minimum
delay the proper product for use by those other than JEDEC members, whether the standard is to
be used either domestically or internationally.

JEDEC standards and publications are adopted without regard to whether or not their adoption
may involve patents or articles, materials, or processes. By such action JEDEC does not assume
any liability to any patent owner, nor does it assume any obligation whatever to parties adopting

the JEDEC standards or publications.

The information included in JEDEC standards and publications represents a sound approach to
product specification and application, principally from the solid state device manufacturer
viewpoint. Within the JEDEC organization there are procedures whereby a JEDEC standard or
publication may be further processed and ultimately become an ANSI standard.

No claims to be in conformance with this standard may be made unless all requirements stated in
the standard are met.

Inquiries, comments, and suggestions relative to the content of this JEDEC standard or
publication should be addressed to JEDEC at the address below, or refer to www.jedec.org under
Standards and Documents for alternative contact information.
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JEDEC Standard No. 251-1.01

Addendum No. 1 to JESD251, OPTIONAL x4 QUAD 1/0 WITH DATA STROBE
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JEDEC Standard No. 251-1.01

Foreword

This document was prepared by the JC42.4 3 Serial Flash task group authorized by the JC-42.4
Non-Volatile Memory subcommittee.

This standard is intended for use by SoC, ASIC, ASSP, and FPGA developers or vendors
interested in incorporating a initiator (sometimes called ‘controller’) interface having a low
signal count and high data transfer bandwidth with access to multiple sources of target devices
compliant with the interface. It is also, intended for use by peripheral developers or vendors
interested in providing target devices compliant with the standard, including non-volatile
memories, volatile memories, graphics peripherals, networking peripherals, FPGAsS, sensors, etc.

Introduction

This purpose of the addendum is to add an optional 4-bit bus width (x4) to JESD251, xSPI
standard. The xSPI interface currently supports a x1 interface that acts as a bridge to legacy SPI
functionality as well as the x8 interface intended to achieve dramatically higher bus performance
than legacy SP1 memory implementations.

Legacy x4 SPI devices are currently available that support DDR operation at 100MHz which
achieves a 100MB/s bus throughput. This 100MB/s data rate is about as high as the legacy quad
SPI interface can achieve without adopting additional infrastructure.

The xSPI standard describes two infrastructure mechanisms that are intended to achieve higher
bus throughput. First, the bus width is increased from four to eight bits. Second, a data strobe
has been added to assist in host data capture. The expansion to eight bits and the addition of a
data strobe doubles the bus throughput and allows the xSPI interface to achieve a 400MB/s data
rate.

The gap between the legacy 100MB/s throughput and the new xSPI throughput of 400MB/s is
substantial. The addendum adds a single data strobe pin to double the throughput (200MB/s).

The addendum is intended to fit within the scope of the JEDEC JESD251, xSPI standard as an
optional feature. The standard specifies x1, x4 and x8 behavior. Bus width options offered by
manufacturers would include: x1/x8 (JEDEC xSPI), x1/x4/x8 or x1/x4. Pinout of the x4 device
is identical to the existing xSPI standard with the exception that the upper four bits of the 1/0 bus
are unpopulated or unused. Besides having four fewer 1/O pins, there are two other important
differences between the existing x8 option and the x4 option:

1. The x4 option uses a single 8-bit byte for the Command whereas the x8 option requires two
8-bit bytes (Word) for the Command.

2. The x4 option uses a slightly different command protocol: The x8 option uses DDR mode
for Commands, Address, and Data while the x4 option uses SDR mode for Commands and
DDR mode for Address and Data.
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