FRAM 7|= %

Trends of FRAM technology

N =

ol e 3
417 % Sl ARl 48 Sl 259
oA S ol 0] 0|25
702} orA$t AFE-= (remanent polarization) “3El
= 247 9lo} o= ¥Fes 3hel DRAM (Dynamic
Random Access Memory) 2 8] 324 (nonvolatile)
w2 2] zp2 A o] g8 7hsdit.

A4 vhehg o] 88k B34 vl R 2] (FRAM;
ferroelectric Random Access Memory):=, A A% &
2 T, A 4 AEE 5AE e 8l
o], o] 422l Wi gjo|c}, o]#fgh o|-f W& Al
Z=olA 7ol P gk, wlRed] 283}
7] 913+ 7= 80\ I w|=¢] Ramntron Corp. %
Ao g Azto] Hof 90\d 7 ol FRAM 7idol 3=
o] AR FAlolM FE-S EAEI ™, nHF A
wa)e] 7| el APEIL Y& dejolnt. oI
Z27 A6 ol At Hoj AT Ho gom,
HZ ol lead AlQ 2] PZT (Pb(Zr,Ti)O5) %} Bismuth
Alde] SBT (SrBi;Ta,0») 5] BdE 4= 4
AAR ez gasiA AP gk o3t B2

Eo] 7HA AL e FAE FEI] Al M= &

2, ZSE, 2EY / SYism HA I3

Aol A7y} guts] AP=H1 glom, HZ Ae
oA B3 92 EAo] gla, dAg 250t ¢
£ bismuth A|E¢] BLT ((Bi,la)Ti0n) E3-& 7Y
&to] F2& w3 glo}, T3 o]2fdt bismuth AE

of] SE}A A(La, Sm, Gd 5)& H7F3te F2E/0]
AT ZFEIghe] E =g EHd g 377}
3] Z1s = AL it

B mRNE A4 Ry 72 ¢ 7
g}, 7 road-map, AE 7l #AF LAY, 7)<
2 Aol thaf Ad @3tara} et

Ca]

o2zl EFet SF

e A v 2e)e] 278 A3 HH RAM (Random
Access Memory)& Zt B]Eof] =4 o) A glo] 49
2z H2 & 5 e v=eoelct DRAMS EA
A 2E 9} AGAHZ o]Fo]A JJOor, RAM o=
744 wol AR E 1 glovt, 4 F712 71A
e NFA o 7]Yo] Ao ‘HFJUJ] g
TE 29 A FAo] B3 T 4
9ol Sick, olelet 20E HAE Ao P 17
AEE 28 719-& BE3H= SRAM (Static RAM)©]
oo B 3UA W EeE 2 EPROM (erasable
programmable read-only memory), EEPROM

(electrically erasable programmable read-only

20033 A|52@ A2z 23



E 1. FRAMZ} OIS H@2jQf Him

FRAM EEPROM Flash Memory EPROM DRAM SRAM
Data retention Non-voiatile Non-volatile Non-volatile Non-volatile volatile volatile
1 year
Period data retained 10 years 10 years 10 years 10 years - {oattery
operation)
M structure 27/2C 6T
1TAC 2T 1T 1T 1T/1C 4T 4+ 2R
Read time 180 ns 200 ns {120 ns {150 ns to 70 ns 7010 85 ns
Write voltage 2VtobV 14V 9V 12V 33V 3.3V
Data |Rewrte method Overwrite Erase or write Combinatlon Ultraviolet (ight Overwrite Overwrite
" of wrte and erase erase + write
rewriting p
Rewrite cycle 180 ns 10 ns {by byte) | 1 slby sector) | 0.5 ms(by byte) 70ns 70 to 85 ns
Necessary Necessary Necessary
Data erasure Unnecessary (byte erase) (sector erase)  {{ultraviolet erase) Unnecessary Ynnecessary
Number of witte cydles | . 20 10 10° 10° 100 Unlimited Unlimited
YOS | 15102 8BT:) 107
Current to retain data | Unnecessary | Unnecessary Unnecessary Unnecessary Unnecessary Unnecessary
Standby current 20uA 20uA 5nA 100pA 1000pA 7uA
Read-time Current 16 mA 5mA 12 mA 40 mA 80 mA 40 mA
(Max)
Write-time Current 15 mA 8 mA 35 mA 40 mA 80 mA 40 mA
{(Max)
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