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BErwegie 130 BA LI EEEH 134 ATHEEAMS
132 - st E3RE4aEH 134 4 7 14] 28 - m L RK
128 TRA S @I RN AR S E 0 A A 8 5]
TEERAY S  AHALGFTRAT > TR _FBERAL
FRELE O REFLZIAUEHNIAREZZIAEAEEY

13



) 131 O_%%%ﬁ : TW2958PA

BZFRUREREAFEHE TH -

# 2 B TREATA-—BRETEFZI—TRAE
%ﬁ&%ﬁ%%%%?%%%Z%z%ﬁﬁ%Eoﬁﬁ%
EH 258645 —wEERY  GREAMSEIHEHESL
%Eih%ﬁ&%%%%~$%%%ﬁ°—ﬂ%%“Zm
HEMEFAOR 262 BB R F o BBERES 260 &7
Fl o —HRPARAS B 200 BB iR 264 B L FE
By 200 ARERAZAILEEE®EF 260
@ RxFEWEEBAAETN d—ERM 065 mRE
frak 2B WARBSR 203 RIAESE 0]l BRERERKERE
A& 200 BB —-FHESM 267 LZwaaS S 263
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U~ H A AL STRXEEA 28R 310320
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TR AE -

BR” BAAERTRABARATRLER THIEH -
TrEmERAE THEHNER ' TRKBE - ERAKBXXER
Mo BB BRAREHEDTTRIKR®E - T RIKR®E K
HrEE P R EATIES - WERETEAEAFRTIEHE 300
HEBEERAEREERLETRAMARFIRZER 00
2 1t -
® BTAABAMEA AT AT X TEK 28HEMH
‘AM%%&&%%#&%%%o%~éﬁAm%%mw
e AE#ZME(CMRMH » msg-45-4& 2 1itH
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—fEH sk CMR M ey Fik#l o BIER HE R A8 ILHK
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(N2) ~ BARODRERF AR He ) AHRBRAE - LB
s 1~100 £4£ & (nTorr) 2 f - MEANH R E L 5 EH 4
£8ZE 600C  RAENEEANHREGHKEMS - —BF R
itk 1~5 &9 & H & (collimator) T U A R &KX & H #H & &
(fill-in performance) - A TR EHFEAH > AAXB
Ea#T+TEHEREBBEENERHTHER - A —F @ >

TRBESCERGRAELEARER - — G aH /S
#7 (Gauss) ®] — 45 #f & (Tesla=10, 000Gauss) & =T & A #
@ ZEHELHE-

— BB BRRRETEEEANAEZRN AR KA
F/ERAAHBHEFTREE CMR # ML &IKE - LR
KB EAMN 400CE 600°Cx Ml EER KR 2D /R 2
JNBF e

CRMHM e EERANCRBEH AR - Flm T

BEEA10~200 &k (nm) &y CMR #x B A% S #8 - — 40 -4R
- At (YBaCuls H —H S B EBEHRM R )& HE
@  (buffer layer)e N AN E CUR M a9 & S K& - &
YBCO & e A CMR # 4t a7 - B YBCO Y R E st B A& 30~200
%k (nm) e

PomERHEA RO X ARBAENAOY LR
fo 4 (NL:0,) ~ 4k 464 (Ti:0,) ~ 48 G464 (ALLO,) ~ 48 At
# (W<0y) ~ 4% & 164 (Zn:0y) ~ & & 14 (Zr:0y) ~ A A1
(Cu0y) % » 2 x:9y=0.5:0.5 A x:0~1;y:0~1° —F &

FiEF b ERPDREIRBEREFFTAREERE A

=3
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£(AD) ~ AN AR RZF LA (He) % > B A
A 1~100 23 8 (nTorr) X M £ 8 &1 £ B # A 24t >
4o 48 .46 4 (Ni:0,) ~ 4k &b 4 (Tix0,) ~ 48 £ 44 (A1<0y) -
48 8.1t 4 (W0y) ~ & %k%(anOy) ~ & &1t 4 (Zr0y) ~ 47
A6 (Cu0)E - MHFBFTRNETETFHAR - — AR
e 1~5 89 B HET UA ﬂiﬁiéiﬁz‘%%fi - B THEHEMEK
B HALROETREIRERUERATHERA - B E
2 AR GRETEASAZELZBREANER -
| —ABRBBKRAETEERANAEZINAA XL
F/EARANMBETRAXELBRALHMEARYH - £
BKBEMN 4000CE 600°Cx2r > HBXKEE DR 2 /)
Bf o

M RET R R TR R PVD 4R S IR R F
R EMAMEEA/R(Ar/0) ~ &/ 8/ & (Ar/Ne/02) ~ &8 £
(02) ~ £./8 (He/0:2) ~ &/ 8 /& (He/N/OD)E R HE A
2 1-100 £+ B (nTorr) » £ 8 £ B fo M 4= 42 (N1) ~
@ (Ti) (A&~ &Zn) - #(Z0)  ACWE - £
HEBETNEBRIT —EAFLRL IS BETRTUA
REAEHEBERA A TREERBEAR ARBRGHTAE
EHBRAESRYTHER - BrEE > AAGRLT R K
HEABEMER - .

— BB EBXRRETEEEANEZ RN RARR
F/EERLCHBRTRAELABA LG EATH - £
BKEERN 400CE 600°C 2 Ml » KR KRR 2
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+

3=

BF o

F—RBERFT EAHEEGSREEALAAET AL 4
9B & M ik # K& = (rapid thermal pulse, RTP) % # -
HBEA 200-700°C 24 & & & (02) & R/ & (Ne/02) 3 A K
BERAOAMZRE (nTorr)2 1 KA KR (atm) - @ & i &
BAaE @28 I F - AT EAETRAL - — 45
R—HERRREREAUNGEA(0) ~ /R (Ar/0:) R & A 22
R E/R/AAr/0/0)REGABHEA 1100 EH &
(mTorr) AR &L B LA @ 2B B4 NI~ 4k (T1) »
A~~~ 20~ mC%E - L&A1
M zssgss HELEEKEBESERE 300CH >
RERAILHREARE -

FoARERIAMHAEA Lo R AHER -
¥ Jx 4% 4 4 (tetracyquinodimethane, TCNQ) # %t 47
(Cu) ~ % 60(Ceo) ~ 2 (Ag)FE R X 4 C61 T8 ¥ A5 (phenyl
C61-butyric acid methyl ester,PCBM)-F X #& — F k&
HoM(TNQRESERAEY - BRI ETHB HEH
(thermal evaportation) ~ & F % % 4 (e-bean
evaportation) &% % + % & & & & (molecular beam
epitaxy, MBEDA S F /7 %45 - BERKRE Y TCNQ 25
BAK # # — B 4848 K & (co-evaporated) - B 2 K & &
TCNQ £ sk 4k 4 3% 5% % AN — 45 # (w-boat) &% — 42 #
(Ta-boat)H— M H - —FERXE T REA LA RR
MR EHHILEEAAENGEA L - RARBHEGICEY
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A%

ERAM M ZWEA 1071074 @ (Torr) & 47
SEMBEELEBESERE 200C -

—HEBHBRRXRETEEELEANE Z A LA N
BEFTRAEZA OB ERTH LB RKEBEMLNE
B ZE 300C > HBKEFM DML DB

AR AUABR—REDBEIHZERHESH AL
B TONQ a9 A b7 1000rpn 9k % B M - £
HRBEHAL LEETEHEEI-—RBTEHAZHAEBHERKE
(—H&EEZBRMARN 200C P 47) - kR EHFHBE KK
NTEEZER O ORELBEUARBARKE -

¥ wiE A X Bt (chalcogenide) 4o 48 - 45 -
# (GexSbyTe. ) E F x:v:2=2:2:5 &K 24 x:0~5~y:0~5~2:0~10
Fir 48 A, » GeSbTe =T £A 35 4 & (N-) ~ & (Si-) ~ 84 (Sb-) & &

— Rt Z Tk T4ER PVD B 4%
EREFFAERRABEAAD ~ R(NDA/H A (He) #F &
B nEBAA 1-100 & (nTorr) - THBEFRER
B —BRAEHRL 1-0 R ERTURARALEEAHE XK
B BHBTREEALRR AN GRBETHEEZHBEEANE
BHYTHER BeFE ARAGRLUTEHEAZRIRKES
/A - .o

—MBHBRRRETEZFLANAZANARANE
BrYRAEFILHOEBARE - HEXBE —A&4H 100
CZE400C = i » £ 3B KeF R/ # 30 442 - Z AL 4 8
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BES»8xFA(m)MmTEA —HELBHEUEHHRER
Em R EMRKE -

TR FTHAEBETEAEBFRTER 300 2%
BHRTHROEBASILAETZIIEREME a4t A E
ZHBUREHH  HAE - TEXTRABEAFRE
B 30 AR FEF_TEAEBRAESAFRTERE 320 - 5
A ELLBHUEANENEREAETAEORETE L
(Oxygen) -~ &% (Sulfer) -~ #% (Selenium) X & &
@ (Tellurium) - & it % & & £ A £ 4 £ € K&
(electropositive element)s & & ¥ (radical )89 %5 B T
bbb B BALLLHEBILEDRBELBRELL
Hit-RmBELBETES ﬁy@m%mﬁ%%i%%ﬁ

#Eﬂﬁn%(germamum)&%(hn) BEGZRBRASLLLSESL
4% (antimony) ~ 4 (gallium) ~ §(1nd1um)&$&(sllver)
P —ERFEzELS  FEZEELERTRAEMSH K
HAFHKZEIREN » 244 " $8/4 (Ga/Sh) ~ s8/4%
@  (in/Sb)- 4m/#&(In/Se) ~ 4%/ (Sb/Te) ~ 4 /7 (Ge/Te)
s /8 /5 (Ge/Sb/Te) ~ 48 /4% /5 (1n/Sb/Te) ~ 4§ /5 / 5
(Ga/Se/Te) ~ % / % / # (Sn/Sb/Te) ~ / & / &
(In/Sb/Ge) ~ 4& /48 /4% /# (Ag/In/Sb/Te) ~ & /48 /4 / &
(Ge/Sn/Sb/Te) ~ 4 /4% /%% / #k (Ge/Sb/Se/Te) B # /& /5 /
5 (Te/Ge/Sb/S) « # 4 /4% /%% (Ge/Sb/Te) & & F%4E » 7T
R LLERGEBERR mMAERTUF-E-LLeWH
(TesGesShi-a) ) B H - — AR BEEHAERA AN E L
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EousmumdEad(Te) FHREKFLD N 106 —& %
fEH 60% — A% 38 B AR 23%ZE 58%Te U A B A Y
% 48%~58%Te - &4 (Ge)&y iR B K & A28 Sh U B F ¥ £ H#
TR ARG RGK BURE T J0%es s B 0 — AR ARH 50% -
ERICEMTRGEIEARAFASSH  -BLBFHLA
BRFangt e titE R FaH8EFTH 1000 -
(Ovshinsky” 112patent, cols 10-11.) % — s £ &+t
&£ Z 45 %46 & 624481t 4 4 (Ge:SbeTes ~ GeSbaTes A
@ % GeSbiTer )(Noboru Yamada,” iA4%-4%-# (Ge-Sb-Te)
MAESREERCE&O BB AT TRME" » SPIE
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- XS RAXBFTRRHE D (AXEH L Methods of

Operating a Bistable Resistance Random Access
Memory with Multiple Memory Layers and
Multilevel Memory States)

A method is described for operating a bistable
resistance random access memory having two memory layer
stacks that are aligned in series is disclosed. The bistable
resistance random access memory comprises two memory

@ layer stacks per memory cell, the bistable resistance random
access memory operates in four logic states, a logic “00”
state, a logic “01” state, a logic “10” state and a logic “11”
state. The relationship between the four different logic
states can be represented mathematically by the two
variables »n and f and a resistance R. The logic “0” is
represented by a mathematical expression (1+/)R. The logic
“1” state is represented by a mathematical expression
® (n+f)R. The logic “2” state is represented by a mathematical
expression (1+nf)R. The logic “3” state is represented by a

mathematical expression n(1+f)R.
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