


Introduce One of Technologies (High Memory RF Tag)Introduce One of Technologies (High Memory RF Tag)

Innovation on Plant Operation, Production and Maintenance Process!
RFID tag complies with EPC Global Class1 Generation2 standard.

Fujitsu 64 Kbyte FRAM RFID tagFujitsu 64 Kbyte FRAM RFID tag

World’s highest-capacity RFID tag
64KByte high-capacity FRAM, High-speed data writing, High durability

d it f tiand security function.

International standard
EPC global Class1 Generation2 compliance Supporting a variety of radio

Fujitsu’s 64KByte RFID tag Key specifications

EPC global Class1 Generation2 compliance, Supporting a variety of radio 
frequencies globally.

・Memory size : 64KByte FRAM Memory
・EPC global Class1 Generation2, ISO/IEC 18000-6 Type C
・Security function : EPC spec. & Write Once (Unique Spec.)
・Supporting a various radio frequencies

Europe(865-868MHz) - America(902-928MHz) - Japan(952-954MHz)

・SAE AS5678 specification compliant
・Direct tag on metal surfaceDirect tag on metal surface
・Dimensions : 2 x 1 inch

SAE : The Society of Automotive Engineers



How to read and write data into Tag

Radio waveRadio wave

PC Reader (control) Antenna Data returnData return RFID tag (passive)g (p )

Tag powered by radio signal from reader

Reading and Writing 
A large User Memory

Having a large memory in RFID passive tag was Big Challenge
Thi i t l RF “ID”

A large User Memory

This is not only RF “ID” anymore



Advantages of FRAMAdvantages of FRAM

FRAM (Ferroelectric Random Access Memory)FRAM (Ferroelectric Random Access Memory)

AdvantagesAdvantages 
High Speed Writing
High EnduranceHigh Endurance
Low Power Consumption
Strong in the RadiationStrong in the Radiation

☆☆FRAMFRAM hashas aa veryvery wellwell balancedbalanced combinationcombination
ofof featuresfeatures ofof RAMRAM andand ROMROM☆☆



Data Writing Demo Board with Temp SensorData Writing Demo Board with Temp Sensor

High Speed WritingHigh Speed Writing

High Speed WritingHigh Speed Writing Writing Time of FRAM Writing Time of EEPROM

Data Writing Demo Board with Temp. SensorData Writing Demo Board with Temp. Sensor

T S

Fast initial data writing before shipment
Ad t f li ti i T S

Writing Time 
(Cycle Time) FRAM EEPROM

Temp. SensorAdvantage for applications require 
throughput up

Temp. Sensor

(Cycle Time)
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[sec] Data size Written in 1 sec.
(3,418 [Byte/sec])

FRAM
Data size Written in 1 sec.

(126 [Byte/sec])

EEPROM
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Compared with ＥＥＰＲＯＭ,        
Writing time of FRAM was 

２７ Times FASTER ＠ １ Mbps, SPI I/F
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Temp.Read I/O(SPI) Data Write

FRAM

EEPROM

Ti
1 / 42,500 Times of ＥＥＰＲＯＭ

FRAM Time
FRAM：MB85RS256(Fujitsu, 256Kbit FRAM, SPI I/F)
EEPROM：M95256W6(STM, 256Kbit EEPROM, SPI I/F)



High EnduranceHigh Endurance

10 billion rewritable10 billion rewritable（（practically infinite for tag practically infinite for tag 
application) application) 

・“Fast Writing” feature with “High Endurance”

Endurance

g g
FRAM can write the data of used 

amount etc. over and over! Drive Recorder
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100,000 Times of ＥＥＰＲＯＭ



Low Power ConsumptionLow Power Consumption

Low Power Consumption Low Power Consumption ((No high voltage for writingNo high voltage for writing))

FRAM

Advantage for applications with UHF tag

FRAM
I can read within 3m ! 

Power Consumption
(@ 64Byte Write)

g g
that requires long communication distance 3 [m]

I can write within 3m ! 
(@ 64Byte Write)
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EEPROM

10

100

3 [m]

I can read within 3m ! 
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ＥＥＰＲＯＭ ＦＲＡＭ

3 [m]
I cannot write by 3m. 

1 / 1,000 Times of ＥＥＰＲＯＭ



Strong in the RadiationStrong in the Radiation

Strong in the radiationStrong in the radiation

☆Tested device：2KByte FRAM
☆☆Conditions:

・Radiation : Gamma ray
・Radiation Strength :45[kGy], 3[hour]

☆Result: No soft error

Reference : Radiation unit

Unit for danger to 
public health

Unit for absorbed 
energy

Unit for radiation 
strength

SievertGrayBecquerel

Unit

SvGyBqSysmbol



Technology is ready

Takehisa Matsuda (Fujitsu Limited) 
matsuda_t@jp.fujitsu.com

global-fujitsu-rfid@ml.css.fujitsu.com




