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The information, such as descriptions of function and application circuit examples, in this document are presented solely for the purpose
of reference to show examples of operations and uses of FUJITSU SEMICONDUCTOR device; FUJIITSU SEMICONDUCTOR does
not warrant proper operation of the device with respect to use based on such information. When you develop equipment incorporating
the device based on such information, you must assume any responsibility arising out of such use of the information.

FUJITSU SEMICONDUCTOR assumes no liability for any damages whatsoever arising out of the use of the information.

Any information in this document, including descriptions of function and schematic diagrams, shall not be construed as license of the use
or exercise of any intellectual property right, such as patent right or copyright, or any other right of FUJITSU SEMICONDUCTOR or any
third party or does FUJITSU SEMICONDUCTOR warrant non-infringement of any third-party's intellectual property right or other right
by using such information. FUJITSU SEMICONDUCTOR assumes no liability for any infringement of the intellectual property rights or
other rights of third parties which would result from the use of information contained herein.

The products described in this document are designed, developed and manufactured as contemplated for general use, including without
limitation, ordinary industrial use, general office use, personal use, and household use, but are not designed, developed and manufactured
as contemplated (1) for use accompanying fatal risks or dangers that, unless extremely high safety is secured, could have a serious effect
to the public, and could lead directly to death, personal injury, severe physical damage or other loss (i.e., nuclear reaction control in
nuclear facility, aircraft flight control, air traffic control, mass transport control, medical life support system, missile launch control in
weapon system), or (2) for use requiring extremely high reliability (i.e., submersible repeater and artificial satellite).

Please note that FUJITSU SEMICONDUCTOR will not be liable against you and/or any third party for any claims or damages
arising in connection with above-mentioned uses of the products.

Any semiconductor devices have an inherent chance of failure. You must protect against injury, damage or loss from such failures
by incorporating safety design measures into your facility and equipment such as redundancy, fire protection, and prevention of
overcurrent levels and other abnormal operating conditions.

Exportation/release of any products described in this document may require necessary procedures in accordance with the regulations
of the Foreign Exchange and Foreign Trade Control Law of Japan and/or US export control laws.
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FRAM (Ferroelectric RAM) is a non-volatile memory that can retain data even with the
power off and also a random access memory (RAM). FRAM has the superior performance
as compared with conventional non-volatile memories in high-speed write and high
endurance.

Fujitsu carries out from R&D through to mass production of FRAM. Since the introduction
of FRAM products in 1999, Fujitsu has been the top supplier in the world. FRAM products
are produced in Fujitsu and group companies. Fujitsu can stably supply high quality of
FRAM products.

FRAM, for your system innovation
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FRAM combines the advantages of ROM and RAM into a single package.

FRAM = ROM + RAM

ERAM Advantage

® Non-volatile ® High endurance

® High speed writing ® Low power consumption

Features of FRAM compared with other memory products

FRAM E2PROM Flash SRAM
Memory type Non-volatile Non-volatile Non-volatile Volatile
Data rewrite method Overwrite Erase + Write Sector erase + Write Overwrite
Write cycle time 150ns 5ms 10us 55ns
Endurance 10 to 10 108 10° Unlimited
Charge pump circuit No-need Need Need No-need

Example of Applications
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I.I Counter, parameter data storage
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SSD

Logging management, cache memory

Stand alone ERAM Memory

Serial Memory

I2C Interface

Fully compliant with the world standard, 1°C BUS. Controls every functions with two ports,

Serial Clock (SCL) and Serial Data (SDA).
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Amusement
Resume and parameter data storage

Audio, AV equipment

Resume and parameter data storage

Measurement and Analyzing device
Measuring data and revised data storage
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Transaction history, logging management

Communication equipment

Communicating resume and logging management
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Parameter data storage, logging management

Part number Memory Power supply Operating Operating Write/erase  Data retention
capacity voltage frequency (MAX)  temperature cycle guarantee
MB85RC128 128Kbit 2.7 10 3.6V 400KHz -40 to +85°C 10 billion times 10 years
MB85RC64 64Kbit 2.7 to 3.6V 400KHz -40 to +85°C 10 billion times 10 years
MB85RC16 16KDbit 2.7 10 3.6V 1MHz -40 to +85°C 10 billion times 10 years
SPI Interface
The maximum clock performance speed is at 25MHz(max.).
Part number Memory Power supply Operating Operating Write/erase  Data retention
capacity voltage frequency (MAX)  temperature cycle guarantee
MB85RS256A 256Kbit 3.0t0 3.6V 25MHz -40 to +85°C 10 billion times 10 years
MB85RS128A 128Kbit 3.0to 3.6V 25MHz -40 to +85°C 10 billion times 10 years
MB85RS64A 64Kbit 3.0to 3.6V 25MHz -40 to +85°C 10 billion times 10 years
Parallel Memory
Parallel reading and writing is available like SRAM.
Part number Memory Power supply Write cycle Operating Write/erase  Data retention
capacity voltage time temperature cycle guarantee
MB85R4001A (51;’:?:&“) 3.0t0 3.6V 150ns -40 to +85°C 10 billion times 10 years
MB85R4002A (25(;1+'<\1b1|;5bit) 3.0t0 3.6V 150ns -40 to +85°C 10 billion times 10 years
MB85R1001A (1223'+\</|>k<)£|3tbit) 3.0t0 3.6V 150ns -40 to +85°C 10 billion times 10 years
MB85R1002A (64:<'\>/<|?(|3tbit) 3.0t0 3.6V 150ns -40 to +85°C 10 billion times 10 years
MB85R256 256Kbit 3.0t0 3.6V 150ns -40 to +85°C 10 billion times 10 years
Product line up
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FRAM

ERAM REIDLSI ERAM MCU

FRAM RFID LSI is widely used as data carrier RFID for both HF(High-Frequency:13.56 MHz) and UHF(Ultra FRAM MCU adopts the nonvolatile memory "FRAM" for its embedded memory.
High-Frequency:860 to 960 MHz). FRAM MCU has the following advantages compared to Flash MCU.
FRAM RFID LSI has the following advantages compared to E2PROM RFID LSI.

Advantages of FRAM MCU

Advantages of FRAM RFID

« Faster write speed than conventional Flash MCU
) Flash MCU FRAM MCU
+ Fast write speed + Data overwritten by Byte is available without erase operation
« Large size of Memory for data carrier (traceability, maintenance) - Lower power consumption is available when data rewrite ey ey
- High endurance for frequent memory access and reuse operation, not required high-voltage being applied ’ No boundary
. Holida fmr mth Aate cbmrmme amd A L L Lo between
- Stable read/write communication distance because of low power writing * FRAM memory area is available for both data storage and code Flash FRAM IROM and RAM
. . I storage
+ Data is survived after sterilization
+ SPI interface for embedded solution with sensors, electronic papers, etc.
LS| for FRAM RFID Tag FRAM MCU
Part number Frequency Interface Modulation method Memory size Part number CPU FRAM RAM Operation voltage Peripherals
MB89R118C 13.56MHz ISO/IEC 15693, 18000-3 ASK 10%/100% 2Kbyte MB95R203A 8bit F2MC-8FX 8Kbyte 496byte S — A/D Conver.ter - 6¢h, Composite timer,
UART/SIO : 1ch, I/O port : 16
MB89R119B 13.56MHz ISO/IEC 15693, 18000-3 ASK 10%/100% 256byte
MB97R803/4 860-960MHz ISO/IEC 18000-6C DSB/SSB/PR-ASK 4Kbyte

Custom LS| with FRAM

FRAM is suitable for one-chip solution with logic and analog circuit. Fujitsu can customize LSI for RFID and FRAM

Product line up

- MCU, or provide the customized LSI with FRAM according to your request.
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Memory size Custom LSI with FRAM Applications

*: Contact our sales for the available use.



