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The authors are currently active in the area of Mass Data Storage Technologies in the 

Industry, the Universities or the Research Centres from the European Union. They represent 

the scientific committee of the Innovative Mass Storage Technologies Conference (IMST). 

Created in 2000 by European scientists and industrials, this International Conference 

provides a unique opportunity to cover the latest advancements of the research and to 

observe the latest trends in the areas of solid state, optical, magnetic and emerging 

technologies for data storage. 
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Emerging technologies 

Claude CHAPPERT (CNRS- Université de Paris Sud, IEF / Orsay) 

Magnetic memories 

Jos van HAAREN (PHILIPS / Eindhoven) 

Optical memories 

Livio BALDI (ST Microelectronics / Milano) 

Roberto BEZ  (ST Microelectronics / Milano) 

Doris KEITEL-SCHULZ (Infineon / Munich) 

Solid state memories 

 
Though the authors share the opinions and analysis expressed in this book, its content cannot be seen as 

reflecting an official position from their respective institutions or companies. 

�

The .pdf file of the Innovative Mass Storage Technologies White Book report can be downloaded on the Web 
site of the IMST Conference : http://www.ex.ac.uk/IMST2002
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2003 2002 � � �

� � Company 2003 2002 

Pct 

Change 

2003 

Marketshare 

Rank Rank � � �   

1 2 Samsung 2952 1062 178% 23.8% 

2 5 Toshiba 1912 703 172% 15.4% 

3 3 AMD (Spansion) 1740 735 20% 14% 

 4 Fujitsu (Spansion) - 717 - - 

4 1 Intel 1674 2049 -18% 13.5% 

5 8 Mitsubishi (Renesas) 1040 374 105% 8.4% 

6 6 Sharp 819 671 22% 6.6% 

7 7 STMicroelectronics 783 698 29% 6.3% 
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Year 2004 2007 2010 2013 2016
90 65 45 35 22

Cell Size (λλλλ2) 10 11-14 12-15 13-16 14-17

Cell Size (µµµµm2) 0.101 0.053 ~0.034 ~0.018 ~0.010

Cell Size (λλλλ2) 5.5 4.5 4.5 4.5 4.5

Cell Size (µµµµm2) 0.045 0.019 0.011 0.006 0.003
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NROM FRAM MRAM PCM  
Flash 

(nitride traps) (ferro-electric) (magnetic) (phase change) 

Relative bit size 0.25 - 1 0.5 - 1 3 - 10 1 - 3 0.5 – 2 

Relative mask count 1.1 0.9 1 1 1 

Scalability Fair Fair Poor Poor Good 

Multilevel Capability Yes Yes No No Yes 

1010 
Endurance 106 105 

���������	
������
�
>1014 1012 

Data alterability 
Pgm: bit 

Erase: sector 

Pgm: bit 

Erase: sector 

Pgm: bit 

Erase: bit 

Pgm: bit 

Erase: bit 

Pgm: bit 

Erase: bit 

Data retention >10 yrs >10 yrs >10 yrs >10 yrs >10 yrs 

Write time �s/ms �s/ms <100ns <100ns <100ns 

Write power/B (VxI) 5V x 1mA 5V x 1mA 3V X 100�A 1.8V X 10mA 3V X 1mA 

Maturity Volume prod. Production 
Limited 

production 
Test device Test device 
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a) Writing process b) Readout process �
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