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Macronix Breaks the 128Mbit
Barrier for Serial Flash in an
Innovative and Simple Way

Introduction

Serial flash memory using the Serial Peripherakrfiace (SPI) utilizes a 24-bit
addressing scheme that limits the maximum density28Mbits. However, in order
to add new features, more and more applicationseaa@ring densities greater than
128Mb. For serial flash applications requiring md¢ihan 128Mb of storage, many
systems engineers have been forced to search tenmaive memory solutions.
While other non-volatile memory solutions will workhey do not offer the well
known advantages of serial flash--such as lower-cpimt, smaller footprint,
simplified board layout & design, reduced systensetMI, and reduced system
cost. Hence, the ideal solution would be a séiaah device capable of breaking the
128Mb density barrier. As a leading manufactured supplier of serial flash
memory, Macronix has solved this problem by prawdan innovative and simple
operation mode that extends the addressable range 24 bits to 32 bits. The
increased address range will accommodate futural $kxsh memories starting with
256Mb to densities as large as 32Gb. Macronixuisently offering serial flash
densities up to 256Mb, but with 32-bit addressihgre is plenty of room for future
density increases.

Potential Market Applications

Potential market applications are mainly systemliegions related to the storage of
large application image files, such as WiMAX, highd data communication, set-top
box, storage, high-end server, and high-end prajexgiplications. Since high-density
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serial flash memory can provide high capacity gferget remain low pin count, it is
the ideal solution for system processor/controlleegding to store large program
code images in non-volatile memory. In additionctmle storage, a high density
serial flash will have sufficient space for datarage as well. For example, user
data and configuration files can be stored in tl@mary space not utilized by the
code image. In other words, the market urge topadigh-density serial flash
memory is becoming stronger and stronger. Macrataking the lead to provide
product solutions to satisfy this market demana the following, we will explain in
detail how Macronix has enabled serial flash mendegsity to be increased from
128Mb to 256Mb and greater by using a very simgteresion to the command set.

Simple Method for Address Accessing to 256Mb and Adyve- Define
by a “Mode”

As previously stated, current serial flash usesy @&4-bits of address information
when executing commands such as Read (03), Fast R83, Page Program (02),
and Erase Sector (20). There are up to 11 comnthatisequire a 24-bit address for
operation. Since there are already a large numbeoramands requiring an address,
adding a new set of 32-bit address commands wonldbld them. This would add

complexity to the design of the silicon and inceeats cost. A more efficient

method would be to create a 24-bit or 32-bit mdua& tould be shared with all

existing commands. Switching between modes coelddne by adding two simple
commands - one to select 32-bit mode and one tionréd 24-bit mode. This is what
Macronix is currently promoting. The 256Mbit sérflash can enable switching

back and forth between addressing modes with just iewly added commands.
(Please refer to the following figure.)
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Enter a mode Exit the mode

Opcode Opcode

Default is 24-bit address mode 03(h) D8(h)

for backward compatibility
Opcode Opcode

0B(h) 52(h) =
"32-hit E;lzt :!I‘e
e —p mode” —P Opcode Opcode cs# —p '“ - c_s#
o command BB(h) 02(h) low mode high
command

Opcode Opcode

EB(h) D8(h)
Opcode Opcode
38(h) 90(h)

Opcode

20(h)

Same command as original
24-bit address command,
but input 32-bit address

Figure 1. A Diagram to Explain the Operation

The actual method of operation is similar to théstaxg general command format
where CS# is first driven low, followed by clockimng the 8-bit command for either
entering (e.g. B7) or exiting (e.g. E9) the 32dmdressing mode. Afterwards, one
can use the standard commands in the normal fasksotong as one uses the
appropriate number of address bits (24 or 32)Herselected addressing mode.

24-bit Address Operation—for Backwards Compatibility

Backwards compatibility to existing serial flasto@ucts was a very important design
consideration when we added the 32-bit addressimdem As such, the new 256Mb
memory is always power-up in the 24-bit addressimgde. If random access
through the entire 256Mb memory space is requittegl user would need to activate
the 32-bit addressing mode. But if the user ontgnds to dump the contents of the
serial flash to DRAM, the device can remain in Bdebit addressing mode. Given
any 24-bit address in the lower portion of memdmst 128Mb), an internal 32-bit
address counter will automatically increment frdme starting address to the end of
memory (256Mb) during any memory dumping. For eglnin a FPGA (Field
Programmable Gate Array), one can still downloadehtire contents of the 256Mb
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serial flash device to DRAM without entering the-l32 addressing mode. The
FPGA does not need to supply a 32-bit addressonlytneeds to know the size of the
contiguous download. This allows the user to diyeimcrease the density of the
serial flash memory beyond 128Mb without the need nhodify the main
processor/controller, which makes it very conventersystem designers.

Moreover, existing software based on the 24-bitresklng scheme can be easily
modified to accommodate the higher-density deviebether the application is to do
a memory dumping of content stored in the area méyb28Mb (using 24-bit
addressing) or to perform random accesses thrduglentire 256Mb space (using
32-bit addressing).

Conclusion

Macronix breaks through the existing 128Mb seriast density barrier with a new
32-bit address mode that enables memory densiti2s6d/ib and higher (up to 32Gb).
Hence, system designers can continue to use thia Beripheral Interface structure
for their new high density applications and st#inefit from the cost advantages of
low pin count devices. Software engineers do nettia worry about rewriting their
software but can continue to use their existingvamfe and enhance it to take
advantage of the additional memory space. Additigrniere is no longer a need for
them to search for alternate memory solutions lfairthigh density applications.
For the industry, this represents a major milestartbe advancement of high-density
serial flash and expands wide-ranging applicatmfreerial flash memory..

About Macronix International Co., Ltd.

Founded in 1989, Macronix International Co., LTGSE: 2337.TT) is a leading provider
of innovative Non-Volatile Memory (NVM) solution§lacronix is the largest worldwide
manufacturer of ROM and Serial NOR Flash produwstsl also provides a wide range of
Parallel NOR Flash products across various dessifldiese are used in embedded
systems, consumer, computer, communications, nkimgoand enterprise applications.

For more information, please visit the Company \s#d atwww.macronix.com
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