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& (57) Abstract: For a predetermined period of time after start of read out operation, current is supplied to a bit line connected to
~ a memory cell and a ferroelectric capacitor of the memory cell is charged. Voltage change of the bit line varies according to the
= logic value of data written in the ferroelectric capacitor. Accordingly, it is possible to detect the logic value of the data stored in the
memory cell as a time difference. Even when the voltage change of the bit line is small, it is possible to generate a time difference
without fail. Consequently, even when the ferromagnetic capacitor has a small residual polarization value, it is possible to surely
read out data from the memory cell. That is, as compared to detection of a logic value of data by a voltage difference, it is possible
to enhance the data read out margin.
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R 7 V— MNROBEEIBRBZ A I 71X, R T vy F RS LTHRBI
B EERBLETIRFBEMEATY,

(13) FEROHHE 1 DOMFBEME ATV ITIBNT,

RIRCRE A M LHIEIE B 12, ATROATEREM 2, FiAal LEERICRET 22 L %
KB E T 2MBEEAEY,

(14) FEROHE 1 OBBFEEEAE VITBWVT,

RIEERL A H LEMERNCRIFEE v MREFTEDEBEEIL TV F ¥ —VT357 ) Fy—
VEIREHATWAZ LB ETIMBEERAEY,

(15) FEROFHEAL1OBFEERAEVITBWVT,

A EEEEEZERT2EEAREEREZHATVWAZ L 2/HHBLETIMFBENR
AEY,

(16) HANHMroEINd3T—F2RBTIRBEERT Y RVEIEZTNEN
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ATHEHEOBBEAET )V EAL, FIRRBEATVELDOS BE 1L AEY BNVCE
BENDZE LT —HFORET —ZZ2RETIRFBEEF Y RV F2FTHHE2 A
EVENL, BIRREE AT EVBIOHIRE 2 AT EAMCERENERI L
HEy MREFBAIZEBFEEAETY OFAH LAEFETH - T,

Al LBMEDBAA HFTE DM, Aty MRICERZ A L

FAH LEMEICRBWT, BIEHE 1L BLOE2 AV B CERSNAZRRE v
MROWT NP OBENRKIICBEEBE LB X T b ERREZIC, RIEERE A
EFEVEADLEGE Y MRECHEABINA T —FZ OMBEZHET S Z & 2 KK
ETARFBEBEAEY OF—FHALAH LEIE,

(1L7) FEROHFEL 6 DOMBERAETI OF —FFAH LFEICBNT,

AT ERMZ, AIEES LBLOFE 2 A BAMICERINZ—FORIFEY v
MROBENREHEMEEEZEZTH O, BIHE 1L BIOE 2 AV BVICESR
INTMMFORIFEE y MROBEFFLEAEEELE L2 5 ETOHMDOYL
BT 22 /BBETIBBTBEEAET) OF —F Al LFE,

(18) FERo#HL 6 DRFBPEHEHEAETY OF —FFHAH LFEIZBWT,

BRI ERFMBIC T vy FEFEZH AL,

RIS Yy NROBIELAEBRESE L 2 Z8HET2 2L THLEN D AN
LTy —4%, IR v TFEBRTIv T TEHZLEZ/RBETIMBEERAETI OT
— & FeAH LEE,

(19) FERoO#HEL8DMFERAEY OF —FFHAH LFEICHBWT,

AREFE ILBIOE 2 ARV ENMCERSNE—F ORI E v MROEEI R
HEEELZBEZ CHORRS vy FREERHAINDETOE LHM L, BT v
FEEN/HAIN TP LIRS LB IOE 2 X E U B VIR SNl ORI
'y MROBENAMTHEMEBEZE X2 ETOE2HM L 0EZRE L.

RIREEZ /NI THIDOMBESEMNTH LERELETIBBTEERAE
VoT7—FFAH LTk,

(20) FEROFHELIDRFEERAETY OF —FFHAH LFEICBWT,

IRt —FORIFEY y MROBEENSATGCEEEEZ B X T b ATk EREF# I
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BT v FERERIRERHEL Y CRBEY vy FREEZAERK L.
RHFEBIES v FIREOMATY A I 7L MRMTORFEE v MROBEIAI

HEEEELZBIBFIA IV LOERESHT, AREF LBLOFE 2HHMOE
PHRAET AL EZBHRETIBHBEEAT I OT —FHAHH LFIE
(21) #HRko#if1 8ORFBENERATY OTF —FFHAHHLFELIEBNT,
IR AEY BADLHRAH LET —F EHBORRAE ) EAMICEERLTA b
Ny 7@E%R, BRI vy FEBFICRELTHBETIZ L 2B LT IRBERA
) OTFT—FEmAH LI E,
(22) FHRo#HE2 1OBBFEEEHEATIOTF —FHAH LFEICENT,
WBHFBEF v NV CENTNERINS T V— MREBREIT 5 Z & T, A&
T4 My 7 EMEEZETL,
FiEE S L — MROBEZHIRL T v FEFICRE L THBTIZ L 2R T2
MBEARATY OF—FitAH LEE,
(23) FEROHKEL6OMFBPEMAETY 0T —FFBAHLIFTEITENT,
AT ERM L, HAH LEEBCRET I LB E T ORBELRAETY
DT —F FeAHH Lk,

(24) HROMEAL 6 OMBEEAT Y OF — X TAH LFEICHNT,
HEHE L LBENCHE Y y MEE T ROBEILT ) Fv—DF5 2 & 2

WMET 2RFBERAEY OF —FFAHAH LEE,

(25) WBEEFY VI THRINDIAEIELVEFTIRBEMEATY
DT —FFAHAH LFETH - T,

EXALT — X ERIEBFEET NV FORFEMEE LTRREL.

FHH LEMEICB W T, RIEMBEERS v U X OFRERFEICE U T, AIFEA
FYENMCERBENTVET—FZOMBEEHET 22 & 2/HEETMRFBEL
AEY OF—FFAHH LT,

(26) FHEROMA2 SFEHOMBEERATI OTF —FFHAH LGEITBNT,

AT A ENENEREND Yy MRICERZENL,

Ry NROBENHEEELZEB 22 ETOREICE U T, BIFET —Z DM
HEZHET I LEHEETIRFEERAT Y OT —FFHAH LGIE,
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