
	 Innovators at NASA’s Marshall Space Flight Center  
have developed and patented a novel device for storing and retr ieving electronic 

data. The device stores digital information as a multi- level digital or as an analog 

signal on a ferroelectr ic transistor that can be retr ieved and conver ted back to the 

original digital data. Ferroelectr ic memory uses an electr ic f ield to write a bit of data 

in the form of an electr ical polarization charge to cer tain types of materials. The 

memory circuit provides for higher memory density, compensates for environmental 

and ferroelectr ic aging, and allows analog values to be directly stored in memory. 

In addition, the innovation is resistant to degradation from environmental and 

radiation exposure and relies on commercially available technologies.

B e n e f i t s
•	 High capacity: Technology can store up 
to a byte of digital data on a memory cell 
of 2 transistors

•	 Robust: Resistant to degradation from 
environmental and radiation exposure

•	 Simple: Features a design that relies on 
commercially available technologies, 
minimizing complexity

•	 Flexible: Offers dual capacity, storing 
both analog and digital data on the 	
same device

•	 Fast: Reads and writes in nanoseconds, 
faster than Flash or Electrically Erasable 
Programmable Read-Only Memory 
(EEPROM)

Storing and Retrieving Data with  
High-Density Ferroelectric Memory
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Te c h n o l o g y  D e t a i l s
How I t  Works 

The techno logy s to res  mu l t i -

leve l  d ig i ta l  o r  ana log da ta  on to  a 

fe r roe lec t r i c  memor y  ce l l  cons is t ing 

o f  two fe r roe lec t r i c  t rans is to rs. 

Dur ing the wr i te  mode, d ig i ta l 

i n fo rmat ion i s  wr i t ten  to  the f i r s t , o r 

da ta  fe r roe lec t r i c  t rans is to r. Up to 

a  by te  o f  da ta  (256 d is t inc t  leve ls )  may be wr i t ten . A t  the same t ime, 

a  con t ro l  leve l  i s  wr i t ten  to  the second, o r  re fe rence t rans is to r. The 

cont ro l  in fo rmat ion i s  used dur ing read ing to  de te rmine the amount  o f 

degrada t ion tha t  occurs  on the da ta  t rans is to r.  Dur ing the read mode, 

the in fo rmat ion s to red in  the da ta  t rans is to r  i s  in te rp re ted th rough an 

a lgor i thm based on the amount  o f  degrada t ion in  the re fe rence t rans is to r.

Why I t  I s  Bet ter 

The  dev i ce  i nc reases  g rea t l y  t he  amoun t  o f  da ta  t ha t  can  be 

s to red  pe r  squa re  m i l l ime te r  o f  ch ip  a rea .  NASA’s  i nnova t i on 

i s  a l so  much  f as te r  t han  F l ash  o r  EEPROM c i r cu i t s  f o r 

w r i t i ng  da ta  and  i s  f a s t  enough  to  be  used  d i r ec t l y  f o r 

s to rage  by  a  compu te r  CPU. I n  add i t i on , t he  f e r roe lec t r i c 

t r ans i s to r s  can  be  w r i t t en  to  an  un l im i t ed  number  o f 

t imes, i nc reas i ng  t he  l i f e t ime  o f  t he  dev i ce.

P a t e n t s
NASA’s Marsha l l  Space F l igh t  Center  has rece ived patent  pro tect ion for  i t s 

Nonvo la t i le  Ana log Memory techno logy: U.S. Patent  No. : 7,259,981 B1.

L i c e n s i n g  a n d  P a r t n e r i n g  O p p o r t u n i t i e s
Th is  techno logy is  par t  o f  NASA’s Innovat ive Par tnersh ips Program, wh ich 

seeks to t rans fer  techno logy in to and out  o f  NASA to benef i t  the space 

program and U.S. indust r y. NASA inv i tes compan ies to inqu i re about 

l icens ing poss ib i l i t ies  for  the Nonvo la t i le  Ana log Memory techno logy 

(MFS-32208-1) for  fu r ther  deve lopment  and commerc ia l  app l ica t ions.

F o r  M o r e  I n f o r m a t i o n
If you would like more information about 
this technology, please contact:

Sammy A. Nabors 
Manager, Technology Commercialization 
and Licensing
NASA's Marshall Space Flight Center 
256-544-5226
sammy.nabors@nasa.gov

Karen Hiser
Senior Consultant
Fuentek, LLC
919-249-0327
nasa.msfc@fuentek.com

A p p l i c a t i o n s
•	High-speed computer RAM 	
and hard drives

•	Analog sensor data storage

•	Radio Frequency Identification 
(RFID) systems
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Fuentek is a contractor to NASA’s Innovative Partnerships Program, providing support for the access and transfer of technology.
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