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l 1. Overview of FeERAM

Overview Usage History Features Solutions

Whatis FeERAM?

FeRAM is a memory device e ™

in semiconductor products Photos of FeRAM devices

FeRAM stands for Ferroelectric

Random Access Memory - . - = -
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FeRAM packages
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8-pin DFN 8-pin SOP 44-pin TSOP

Semiconductor products

Memory devices
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8-pin WL-CSP 48-pin FBGA
\_ J




l 1. Overview of FeERAM

Overview Usage History Features Solutions

What kind of memory is FERAM?
“"FeRAM is type of non-volatile memory

Volatile Memory : Non-volatile Memory:

Stored data are disappeared at power off Stored data are NOT disappeared at power off

B Good - Number of write times is unlimited B Good - Data retention without power supply

- Fast read/write operation - Low power consumption

B Bad - Larger power consumption B Bad - Read/write operation is not fast
- Need data backup battery B Memory Types/Applications
B Memory Types/Applications - Flash memory/ PCs, Smart phones
- DRAM/ PCs, Smart phones - EEPROM/ Metering, industrial machines
- LP-SRAM/ Industrial, Medical machines - FeRAM!/ IC cards, meters, robots, etc.
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FeRAM Lineup
Three interface: 12C, SPI, and Parallel
Memory density: 4Kbit to 8Mbit
Temperature range: Operating at maximum 125°C

Interface 12C SPI Parallel
Density 4K to 1Mbit 16K to 8Mbit 256K to 8Mbit
1.65t01.95V /1.7 to1.95V
Supply 1.7 t0 1.95V/1.8t0 3.6V 1.8to0 3.6V
1.7to0 3.6V /1.8t0 3.6V
Voltage 2.7t03.6V/2.7t0 5.5V 2.7 to 3.3V
2.7t03.6V/2.7to 5.5V
-40°C to +125°C -40°C to +125°C
Operating -40°C to +105°C -40°C to +105°C +40°C to +105°C
Temperature -40°C to +95°C -40°C to +95°C -40°C to +85°C
-40°C to +85°C -40°C to +85°C
Package SOP, SON, DFN SOP, SON, DFN, WL-CSP SOP, TSOP, FBGA
* : Please confirm detailed specs by each product. [ As of September 2024 ]



l 2. Applications using FeRAM

Overview Usage History Features Solutions

Where is FERAM used?
Used in all kind of market segments, especially strong in the public services
Suitable for frequent data logging requirement

Public

Networking

PLC, Routers, RAID

‘éf Smart Meters

ATM, Elevators, Solar panels
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'y Power meters, Gas meters
\lﬁ“ ’ = Infrastructure

LA Medical

. Automotive h = —
: : Z&  CT Scans, Monitors el
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_ h Robots, CNC, Motors
Consumer Consumers Products for Biz Enterprise
-
Lﬁ IC cards, Watches,
-4 Hearing aids \\ 4
Personal

Industrial

Drones, MFP, POS
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Quantity of FeERAM shipped
Production since 1999, total shipmentis more than 4 billion pcs

Countries FeRAM shipped
Used in over 60 countries, more than 200 types of applications

Shipped Quantity Countries FeRAM Shipped
1 > 4 billion pcs

> 200 applications
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History of receiving awards for FeERAM

Our company received 11 awards in 15 years from domestic academic
societies and government agencies

2001 EBELSITHA> - AT - 5 - AV —BEFE FERE R
2004 CORPORATE INOVATION AWARD ISIF

2004 MERIFRERE HREE (HRINES) XERIFE
2007 26 6EOTHEAKE BFE RRERES
2011 EFEEENFERE BHREEHNRESEZERE NEFE

2013 JCRYNIEF =D T O0—KRE IERYNIEF =
2013 XERIFRERHE., BRFRIMIEHE BRI F AT R =
2014 RN ST E RANEER
2014 MERIFRERE RIFENE  (FFER) XERIFE
2014 140 WIS —8 MR A AT B A
2015 RIS AERT
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Features of FeERAM
Having advantages of both non-volatile and volatile memories

Non-volatile Volatile

memory memory ®  Non-volatility

(Keeping data at power off)

. Guaranteed ® High Read/Write Endurance
Keeping data .

at power off + very many times (Guaranteed very many

of write cycles times of write cycles)

® Fast Write Speed

Fast Write Speed ® Low Power Consumption

Low power
consumption
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Comparison to other memory devices
Having advantages of both non-volatile and volatile memories

Memory Type Non-volatile Non-volatile Non-volatile Volatile
Data Backup No No No Yes
Battery
SEELELLCE Rl 100 trillion 1 million 100 thousand Unlimited
Cycles
Write Method Overwrite Erase + Write Erase + Write Overwrite
Write Cycle Time 120ns 5ms 10us 55ns
Booster Circuit No Yes Yes No

~rAM) ©RAMXEED Limited
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FeRAM Feature - High Read/Write Endurance

Merit: Guarantees 100 trillion times of read/write cycles
® Reason: Enables by FeRAM cell structure with ferroelectric property

E::] I 1 million times

EEPROM

Flash memory

E::] | 100 thousand times

~rAM)

Data —

logging %: ﬁ
b,

hEY
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Once per
1 second

Once per
0.003ms

Features

Continues
adecade...

——>

for 10 years

—

for 10 years

Solutions

Comparison of guaranteed write cycles Read/write cycle times after 10 years
[::] 100 trillion times

FeRAM
X 100 million

>300 million
times

100 trillion
times

©RAMXEED Limited
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FeRAM Feature - Fast Write Speed

Merit: Write cycle time of 120ns, faster than EEPROM
® Reason: Data erase operation is not needed during write operation

Write

Memory Flow in data write operation

Time

Start write Send dat Write data
EEPROM 5ms Soeration Siascithciaicd . eg a‘t? to the area where
P to be written o bewritten erasing was done

. Write data
Start write Send data
12 .
FeRAM Ons operation to be written r » to the area where
you want
f
Very faster Shorten write time
than EEPROM because of ho erase operation

©RAMXEED Limited
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FeRAM Feature - Low Power Consumption
Merit #1: Lower power in data writing, due to shorter write time

Merit #2: No backup battery, due to data retention current is not necessary

Power consumption in data writing

Necessity of data retention current

Power
consumption SRAM FeRAM
1 - Battery o
YammtS
‘/ \
SRAM FeRAM
92% less b g \~ /'
7 )
—-— Necessary Not Necessary
EEPROM FeRAM

Conditions: 2Mbit, 3V, SPI I/F, 2KB writing,
5MHz, 1s

©RAMXEED Limited



l 5. Solutions by FeERAM to Customer Issues

Overview Usage History Features Solutions

Customer Issues and Solutions
“If you have the following concerns, consider solution by FeRAM

Using EEPROM Using SRAM

Writing data at sudden
power outage has risk
to lose data...

Using EEPROM

Maintenance of
battery is costly
and takes time. ...

Limits of specs don’t
allow frequent data

Customer rewriting ...

Concerns . -
/i

Guarantees Protects data
>100 trillion in writing during No battery
write times power outages needed

Solutions
by FeERAM

©RAMXEED Limited
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Fujitsu’s support for customers
We support customers to replace with FeRAM easily

B Development pin & interface compatible products

EEPROM is replaceable with FeERAM SRAM is replaceable with FeRAM

EEPROM FeRAM SRAM+ Backup battery FeRAM only
O M O |
& b » d b SRAM » FeRAM
o 5 o 5 battery
12C, SPI I/F 12C, SPI I/F
8-pin SOP 8-pin SOP Para!lel I/F Para%lel I/F
44-pin TSOP 44-pin TSOP

B Supports to evaluate our FERAM device

+ Simulation models (Verilog, IBIS) for software evaluation

* Providing FeRAM via online to buy a few samples

~rAM) ©RAMXEED Limited
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Our Memory, Your Future.
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