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A resistive memory apparatus including a memory cell array, at least one dummy transistor and a control
circuit is provided. The memory cell array includes a plurality of memory cells. Each of the memory cells
includes a resistive switching element. The dummy transistor is electrically isolated from the resistive
switching element. The control circuit is coupled to the memory cell array and the dummy transistor. The
control circuit is configured to provide a first bit line voltage, a source line voltage and a word line voltage
to the dummy transistor to drive the dummy transistor to output a saturation current. The control circuit is
further configured to determine a value of a second bit line voltage for driving the memory cell according

to the saturation current. In addition, a method for operating the resistive memory apparatus is also provided.
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[ 3£ ] A resistive memory apparatus including a memory cell

array, at least one dummy transistor and a control circuit is provided.
The memory cell array includes a plurality of memory cells. Each
of the memory cells includes a resistive switching element. The
dummy transistor is electrically isolated from the resistive switching

element. The control circuit is coupled to the memory cell array
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and the dummy transistor. The control circuit is configured to
provide a first bit line voltage, a source line voltage and a word line
voltage to the dummy transistor to drive the dummy transistor to
output a saturation current. The control circuit is further
configured to determine a value of a second bit line voltage for
driving the memory cell according to the saturation current. In
addition, a method for operating the resistive memory apparatus is

also provided.
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2200 E® 1 sk I EE BB 220 BTy AV A ER Is ALK >
sz & BB VBL A/ » 28100 > BF& 1 ARy S HEE A
HUMREARSZEH - HERREARNEER 1B -
(0015 fEARERGI4H » #EmERE 110 FfLL2 R ERRE AR HE
g8 oo BE  PERIERS 110 A LIE A MG L 5E S ( Hardware
Description Language * HDL ) =2 H Al {E B A Fig B i@ % F &
FIT 20 A HY B BB R Y Bt 5 A AR HE (T R 5T - M 2 A PR 55 T R 2
s[5 (Field Programmable Gate Array » FPGA) ~ 85 A] 2 3{
AL E ( Complex Programmable Logic Device » CPLD) =2 H
YEFE RS B % ( Application-specific Integrated Circuit © ASIC)
Y 07 22K B TR Y B RS B R
[0016] WME—FRERHEREI+  LEBFIE 210 BEFF#
N—BEETTAR-EHERTH (1TIR) BERE - HPERE
BE&AE 220 HHE - FILHREE VWL &EHFITR WL
LR RE 210 PREFREITH 0 HEHEHRTHERE
TRETT R 2R MG ERE VSL o A7 FAE— ST % (#5018 5 5
210 fPHYEFEITHREEE FHEE 220 Rl EERE —FRFIT
4 WL 2810 > fEE B & AS 220 Nl B 48 5L T 210 BEFI A e 5]
BN T L EREAE 210 FRYESBTHHEE—EEERE 220
EMBEEAFENFEITTH WL -
[0017)] 7EAZEMGIS » FOAMER 130 REREELEL 140 19E
& &E I R HE HE 5 2\ T DA P B 5 il SE s Y AR R R B E B R S HY
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[0018] MR AEH-ERY Z EHERTHENMERE
- & S 4EonE 4 Bt 2 BEHERENBMERER - F2RHIE 4
K8 S AE Y 2 EIREGRITH 212 G LEMSE 310 - EHE
fajg 320 R T&EME 330 - EfHEHE 320 B LEMHRE 310
PITEMmE 330 2fff - LEME 310 2 T4 EE VBL - §
E G 330 ML FRMGERE VSL - BIHE G 320 5] &1 %M
FEFREREN&RR - RARERO T - EEHEHRE 320 GFE2H%
2 (doping concentration ) - fH[EHY 25 ([ & 35k 410 ~ 420 - 430 ~
440  BHTTETRE & 5> SN EnEEE - - EHERT
212 T EFEEEREEH AR TR 0 28PN RNE 4 Bl
E o PR EY AR A A (B Er (ALOy) ~ |ALEK(TiOy) ~ &A1k
#H(Ta0y) ~ | AL #5 (HfOy) ~ FEALF(NiLOy) ~ R ALEE (Zr Oy [l
ZHE L —EERA G HEBOMA S - AT
Br AN ERENERERE 320 FUERET - S THTE
A7 A LS $R(Ti) ~ $8(Ta) ~ $5(HE) ~ $5(Zr) - FE— S F R+
S RERBOMB K o RN—RERHNERO F - EHE
TTHREE—HEERE (HEE  S—[HRENNZRETE
R g - A RSl - S rBERNZikER
—PHERE L - F HEEN U ERETS# FHERE L - &
g pl a2 B HREE - -
[0019] L&&fg 310 R TEME 330 B RFVEE - WENH
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B e A E s MHE - EMmE 310 &k NEME 330 #yHK A &
fEER ~ 5 - EAbEK - BAbE - Ht S BV EEM B ik ZH & -
EHE g 320 HYARHO) 40 B 5 8 8 & 8 £ (B Y)( Transition Metal
Oxide » TMO) - FIHI{E L &EM/ZE 310 K T E&EMKE 330 57 HjE i1~
E A B o B R s T 212 BYFEEREE - DU EEER
I THEE - ZhHD > iR RS S AE 210 £/ BB WA H E AR RE -

[0020] #Edl&ERE 110 BEEHCIEAS WAL 210 AVIR(E o] LELFEE R
RNZEMRER - EEERERKZERE  -EXLXEREI P - ZHE
B 110 A ECEAR SN 210 BT ERERF - fEtERE G > SRS
S BB 210 9 I Y 2B R 155 48 i 0w B ( BIJP BB BR ) > DL ¥ SR PH 3
g 320 EA—{ESMNINESS - B4 - RIBF 1> ZERIERE 110 A] R
E N AIAE LM 310 AYfL TT4R BB VBL By R/ - HEAMIIE S &
REHE G E 320 PHYERE o Bl AT RAER - fSERIE
BIHE AR 320 PEERES  (EREREERE - E/MIESE
HEESER - EIHERE 320 gEANEHAERSR > EiihSiHE
REMH S L (CFHRE - MR B IE KRR - HHEM T - EXE
MEEIF o A ELERE 320 B2 R E N E Y P &
410 ~ 420 ~ 430 ~ 440> FERRESEREAVEBREFRANE > KNI - K
B NAE LEME 310 AL TR EEE VBL #y R/ - Bl RE B R HY
BEBENEE - N—FRAT - & 440 AV FERE RN &K
430 Y2 RERE - @I 430 VB RER R R &I 420 V2R T

HI&E 420 (YRR E RREE 410 \YRFRRE - W H » T4
B E > £ 17 HEHHRHES)
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R VBL_1 AIERE)I& I 440 B8 » {1 T4 EEE VBL_2 T HE#H) &
S 430 B 440 BE > i T4 EEE VBL_3 W[ EEH) IR K 420 - 430 £
440 E3E > HAr T4 EEE VBL 4 T ERBIE 1K 410 - 420 ~ 430 B 440
EE -

[0021] 6A F[E 6B 48~ A% B —F i 7] ~ B E E HE R B Y
MEAEE - 552 % E 6A KE 6B {fLAEIIF > Sl ZHE
(HEE R 320 E/THE FAE R > (FEEERE 320 AEER%E
FERAEE AR I8, 410 ~ 420 ~ 430 ~ 440 - PEEFHtE SR > af (&

{5 P — BT 28 % BB AR T Al 38 410 ~ 420 ~ 430 ~ 440 - {E25ER S610

T EHE—E R R R 410 0 DLES I 420 1T — KEE+
fi B 2dRE - (£ B8 S620 T » {F H 5 18 06 B BURF 5 — 15 Ot & g

90 FE DL R I 5k 410 1 420 > LY 3L 430 B 440 TS K H#

%grk

Tt BUAE o FE L [ IE 410~ 420~ 430 440 YR FEEE R HE -
[0022] TRRABRA-EHY  BEHACEBEENERES
AT BRARE - FE2EE 1 RE 7 AERA ZEH AL B
BEWNBRETEEVEARE | (VEEXNCIEREE 1000 EREH
A A EAPR &1 o FE20 BR S100 of » eI E RS 110 $2 ik & 3 7Y fir 7T 42
ER - -BFHGERATFTHRERSEEESME 2200 DHEEES
RS 220 BYERFIEER Is YR/ » FE20 B S110 & - PEHIERE 110
RIBEEMER s (YR/N > RERIEEDERSAE 210 VL THE
ER VBL HY A/ o 40 - #EHIERS 110 [RBAOFR | WEHRERRE
R ETIER & 210 B9 T4 BB VBL /Y K/ - IF B K F ik
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Dl MG R - FERERS B S820 > fEHIEEE 110 £ H & R
RAFE | ENRFEACREFEERBKSTE EHEGRTHE 212 7%
DA REF R ER S 210 WERER Ic KVEVNAEREE
A - (EEENPE B S830  FEMIERE 110 MEfRFTEMAY &I EE 7]
(EECIE RS AN 210 BY S AEE R e KIFHREERE -
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