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(57) Abstract: Disclosed by the present invention is a VOx gating
tube-based phase change storage unit, comprising a lower electrode lay-
er, a VOy gating layer, a phase change function layer and an upper elec-
trode layer. The present invention uses VOy to achieve the gating of
the phase change function layer, and may achieve data storage on the
basis of the gating of the phase change function layer. A state switch
of the VO, may be controlled by means of applying voltage thereto,
which may achieve the goal of the phase change storage unit being in
a non-gated state at low voltage and in a gated state at high voltage.
The present invention may effectively reduce a drain current of a phase
change memory array by means of switch control of the VOy, and pro-
vide a sufficiently high Reset current; additionally, the present inven-
tion does not require high-temperature processing conditions, simplifies
the process of preparing a phase change memory, reduces costs, and
increases the possibility for the commercialization of highly integrated
phase change memories.

G HE: RKARTT T —MET VOJETBE MAHZAT i
BIn, SUETRNE. VOEEE. MR RZE M LRk
R AEWIRHT VOSKLBUAHALhRE/R BIETH, 7] LAAE
FHAZ Th /2 M3 K BLAH | SCHLER 10176k . T4 VOt
T e PR R ) HOIR A VIR, AT RAIA B 7 1K F R I A AR A7
il B0 O R VIR AL E R R R NN TR A 9 H B
A B IE VO IT I 42 1 mT LA 20 /I AR B2 77 i A
FEFI M, $RALE SR 1Y) Reset UL AAHAATE
iR T, M TARR AR I ElS T2, A
A, TR ER PR R AH AR AT At 4 T AR AL T RT R



WO 2018/205915 A1 {00000 00 00

GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR, LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

84 IBEE (R HFIEH, ZREGE—FATRMLRHX
fR41) © ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), BXIF. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Etil (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERAT:
— WHEERRRE (RA%F21403)) .



WO 2018/205915 PCT/CN2018/085935

—MET VO, EEE RHEZFME R T

(BRG]

AR ET PRI, R, ¥k FEET VO, il
B BB BTG
[BREAR]

FAE A Ak s PCM s IAE 5 A MU Flash /288 oy F—ARHIEAES
RVEFRAE A 2 — o AHARAF A 45 5070 DARR AL S W0 W AR AR AR B R ik ok
A LASEHUON A A SR RS R AR i — AW A, Bk,
Fkar T BV R H Bk e, AT DUTAR AR AR A A, HRI
A “0” 5oy “17 5 Hn— A mREEE, BEEE, TREIBEER
fkidr, SRR RESEL AR, ROREREEE. DL &EIER
RGULLRATF 3 HA o = B S AR S MR N AR S), BT AR
JOAFTEA I HRLL AL T 7 2L 1Y) Reset HAURFR RSE 0/, DRI, 30638 5t W A A
Al A AR B SRR R 2 —

K1 B4R 1 TIR 454 %188 — & MOSFET 53 BJT; MOSFET
A AR 7R BRL G R i 18 1 ) i B A e A P A AT R L V) 3 AT 4% 1 R
ARG, FAR SUE R AR, (R dn SR 2248 (L5 5 Reset HAU (AR
MRUR A AR AR P D, M RR S N a8 v, HARDN RS,
MOSFET A~ fig il I M 75 i i oK, bl 52 BB A M I I8 (Y SR G T AR,
MRS it 4% U AF 8 25 S o AR S92 FH . A BIT {E AR B BB A RS
SEAL 2 1) Reset HAJR, (R A2 iy BRI 00 T BIT FY HLIRBOK R H0Hs 2 BEAIG,
i L8 T2 AT KA AR IDIR S5, R R &% T 2%
PhRFIB AR Z HFRZ 800°C MR R, e Bk, MELASCBlfF i
FIGH) 3D iR . PRk, #RE|—FPH 4 T2 R H ol DGR %, BEaT LA



WO 2018/205915 PCT/CN2018/085935

BN, A R T AR A7 i 00 = % 5 3D HE S A IR E A,
[REANE]

LA BARRI LA A BIOE FR ok, AR IR T AR T VO, ik
TS AR AR TR IG, I ] VO, B GRS AT AR A7 i B G Yk I
KHU IDIT 4544, BescHl 3D HEE, HbfRUfE4t 1TIR G517 4547
g2 AR, RS H) IDIR $il#& T2 R EmBEMBAR M. Mgy
ITIR 5L 4 R 1) IDIR 2514, AKRARGIS LZHEmES, AF
LIRS, WAIAS, AR T AR AR A 0 e P AR U SRR A 4K

AR AFEAL T —PET VO, il AR, B KikiE
T HRE. VO, IIEZ. MR IREM FHRARE; “apid LR Em
AINA N HAR 2 Z [0 LRI, fTid VO, %38 )2 fE el m AR A 2
] P e 4

Bk, MAETHEEERIM KLY GeTe. SbTe. BiTe. SnTe. AsTe.
GeSe. SbSe. BiSe. SnSe. AsSe. InSe. GeSbTe Fl AgInSbTe HHI{Fi
—H LR FIRMERE R A W5 44 S BN 5L O Bk Cu 55 Si 3l Au JGER P
RIS

Bk, RREMT BRERA AR TIW. Pt. Au. W R
FABAS T 5 R S B TS T A

B, VO IEEZE T VO AR X BIHUAYEFE Y 1.9~2.1,

B, VO, &Il E R BME R Vi, /N T AR D68 B R R
JE Vet

BdE—PH, VO, i@ = AR/ N 100mm* ~ 30um? .

B H, JRIEER VO MR AL AR T &BARM, 4%
AHHS SR A AR T 100,

AR IEFEHE T —FhEET FIR R4 B BRI TV, B Tk

2



WO 2018/205915 PCT/CN2018/085935

-

%

WAEATIA b AR ERFTR R AR E A — KT REBRE Ve
B LK, (01 VO il 2 AR E T B LR IR B LA, VO AR 46
AN R RFEE NS BARI T &

W AEFTIR AR E AR N R E 2 BRI T RFEFE Vi
HURLBK S, 75 VO, Wil 2 AR JE R ARIRE LU R, VO, AR F 3 [H 2]
FIPHAAZAS ;s BIZ VO AR Al AZERBEVE N SEB 1 5418

MREIATE NN, @R LHRARE TR R AR 2 i
= ABEIE KT Viesed 11 N FEIEA 100s BIBKARS S, 5 HAEThEEZ R
JEFH R BRI L, b, R @SN KEE PR EREIN, ZJERIE
BRI A E) B 25 SR E DU R, S AR A RS AL
Kb e FEAA A Al SR S AR AR Th 6 b TGRS 5

MR EAAT PR BN, @A L AR E TR R AR R 2 1) i
I ABREES T Vrese M Ve Z 1A H KB 200ns BIKMHE 5, A5 AR A4
LIRS T B AR S 2 FARGIRIE LR IR ORFF 200ns B R K] 58 22 @ik,
SIS AR AR R PSR N ICREAS, AR TR R TS, R
Ty it AN ) (R BELAEL DR 245 ok S A0 RO A7- s

k2D, VO, &I JE i B R N TR AR B G Y R BR AR A R
A

AR AESREE T — Pl 2[R MARRAF g o0 VO, Bl E R TT ik,
G R B S S S A S TR — B SRR 2 A RO SR Bk
FRARBEPIR KIS, FARSEIF AR5 R AT VO, Il E

BRI, BEARE TR EER TR SIEEARME, BA
PAF A #E AR

(D AR ASREERET VOB HIAH R AF 6 e AL 1 IR 118
AL, CHRERRIS TZLRE S, FEMNIRKOCZIFHRE M, &

3



WO 2018/205915 PCT/CN2018/085935

i, SRAMET 800°C HIBK LE, MR L MAR TR E=
4t (3D) FFInFIMES: VO, fil& LE oW, REELE—IORZEIHT
TSt AN B K T2 R Rl 4%, IR T 2 4 vl DLz B 3D HfE B4R R, BAIE,
A R TS AR A7 il 2% 10 1 2 AT

(2) KH IDIR KI5, o DLHdn N RSH AR GR /N B 4F°, R A MOS
BRI ITIR S54RI /NRSFIE RN 8F2, FF HAE #5208 5 Reset FLI (HIAZ
MEER AR B R B, MR B IAE SR, AR SR kA
RSFHREE /N Al 4 T2 g ikt aTCAfE 3D J7 i THES, AFT
P B TR o B LR

(3) FIA VO, & B4R (MIT) SRseBlidid & M ST fE.
AEBEAR AL EIA 10°A/em” Y HFAS HATR B FE AN T 20ns MR G A], I AL
RFFIEAE ROT I N BIE B0 T AT DA€ G/ FF, BIT Al MOS B oV AL §2 A7k
5 B (RIS PRALE R G EE BT Reset HA 3L .

(4) AR S RIHET VO IE IR B MBI, /& VO M EHEAM
AT it 8 7 T ) — N, R DR AR A A 485 A T R A 8 R R s
HERIVEH o
QD

B 14640 ITIR ) MOS & 1% il H 7R A7 it B C i S e s 2 L

B 2 JE AR R ALY VO, B AT R A fifs 5 G S A s =

B 3 AR AR VO I IV RetEf4R, 7 A R R pe R i 72,
BE 85 S IR A AR AF fifs B G 8 LR A R/ L

B 4 2 AR W) VO I R-V RRPE 2L, 4y ol REA B R A,
BE 8 SIZHL VO, 1 FELS % PHL 2 18] 5 46

B 5 2B NN VO IZ I8 E ARG 1-V Rl 26

B 6 e AR BB AR S ) -V Rtk 2k

P 7 S AR AR AR B o Ty Rl i 2

4



WO 2018/205915 PCT/CN2018/085935

B 1 o8 TR, 2 8 VOGRIBR, 3 WMRIIRR, 4 8 ERRE,
5 NHHAZHLEH, 6 NdiEE .

CRASLHTA]

N TR HI . SRTT RN R EINERY A, LT Ea A
LS, ISA AT RE D AU B . N B, R AR PR IR A ALK
JHE B A CAEREASL W, AR TRREAR KW shsh, i m
AT WA AS S T7 2R TS B B BOR R AR R BRI - 1) R A Jl v SRl AT
DV ER R

NIBLEIRH I, AR IRAE T —FhEE T VO, Sl & 1A A i Lt
A0 R R TTVE K VT VO, BRI R ASCHAPIRAS, AT BLA R Hi A1 A2
A igid. Hrp, (R VO RATF NI ZAF il B o @ a Rl 8 It
IR VO, kil 7, eI HAREFEH .

Wk 2 s, BT VO RIEE MAIZAF G R o it : MIRBER TH
W VO itIERE . MARINREEM Rk, B LEIREMT BIREZ
AL SN IR I, VO, i 2 e S i B A AR 25 2 TR 4k

AR, A LR BARE NI, VO, il /2 M H A K
P, DMRIEREY Bl PHAS AR H A A R4 . HTtmn— 4> K1 Vi, A58
HUBKFR IR, AR AT DU VO, TR TR AR L L, MR 4
ZSHIRRNR RS ESHII R R AN T Viga B R B AF
I, mEERERARIRZ LT, MBS TR R HL 5SS, BIZ VO AR
R CLAEFABEAE T S Bl al 18 422 . ARAR e 2 S DU A0, 1N S
AR, AR Dy RE R AL TR AS s MEIEERR KR N, HIR TR R AL+
PHAS, FIRIARAR T e 2 AN A A BEABLIR SR s At RO A7 £

AR YIS B, &L R BA AR R TR VO I, JefEdt i B
BT AR B T B SR T — R R AL AR, AR
AR TEF RIS IR K SRR BRI o IXFRE HIl 5 5 BIA K IR VO,

5



WO 2018/205915 PCT/CN2018/085935

MEle RS AR AR R R, (D RS ETITRR TR R, I
SR R A LB . IR TR . (2) HilE VO, TR S o 3 il
PERERHS . (3) EBHLAIE SN 1890+ 10°C, ZERIIAIITVE F EAR M3
JEIRJE A AR AT  Z8 0, T B Sh vk AT DA77 {6 R FH 7o 4 s P o )BT < &5 PLD
AHEL, PLD ik B ARSI R R, HE DR R T AR 38 5 B HLk
FRXELE, GG, TSR NG SR . AR T A
b (1) IR HER 777 AT DA KT AR AT T i b, (Rl 48 v o)
TR IR T VO, A R e, MR R, o R B
JE3E, JEEA G, 5O B RS 6, 1 H A S G s 44 (2)
WAASHTTREERRRA . A87UE, &R CEARA RS, BART
Wk (3) A FHRAME, R EUIRBR&& B, BAERXE, AR Tk
AT

Bl 3 7& VO FRIGH) V-I 4, ZBHiE I vo, Fiinfih s, Sk
LR A RIE Vi I, 8 VO RIHR SRIE K, it VO, if S 44 mika
AT NG RIS, EEEHE: MHRE, EERNENE VO, ErH
JEINE, 4RI N EHERR R Vige I, 383 VO, BYHIR AR, i
VO, & [ F] A m A, il CH.

FEAR WIS, R B e A 77 SRS AR 1) IDIR 544, AH ELEL
HATIR 514, RFBE/NHAF 1928 3D & . VO, Bl TZ T4 g,
SHEEERAY FHISR ML, VO, =AM FIkE G TS
BK LZHAIRE], Wikl L2, WHMA. VO, MBEHE, /T
FEAR B TG AR AR G PR Ve, AR R BRKNHIIRAER . VO,
FFFOCEL AT DA IA 10° B 4k, AR 280N FL IR FR AR AL /2 85K 1 Reset 3K
2 HLL

K 3 J& VO, MR RIS 1V Rptk i 2R, K 4 £ RV fiZk. &%
XN, ATLUE H S AE VO, BN RN, fEREES] 22V N, VO, HHE

6



WO 2018/205915 PCT/CN2018/085935

PHARZERH, HASHBRESESHERERL 3 MER, Bk AEE
RN A R Vo

FEA R WSt B, VO, I BIAE HLUE Vi, 5 3565 T2 RE S5 5%,
TEREHE 4 LG AR R ER) VO, FESIREIERIN, Vi BIR/ANE VO,
Wb S P SRR /N AR ARG, KRR, VO, 118 2 800 AR
Ny Vgl

FEA RIS G, HRGEREER VO MR A4S B KT 8BS
HIPH, 42 P S5 m A B HA R KT 100, Fenli, a5
JE A HLPH A ELE KT 100000 HUFHE A /D Sl 12 ik S s 86
K, BEEAAWERIEIN, AN o (B HRE A KN S e R
RAPE K, RN, i@ E R G aBEER /N, FFCHioR, Al R
IRLE /N RS B 5 S A it B 0 v h L S A 55 e R

TEARASCHEEI, K % 2 # VO, MBI AR IR 7 68°C ik,
R, VO, BIAE AR iR % AT £E 60°C~80°C.

B 5 AR KL GST AU -V ketk ik, MEL ERTLAES], 240m
H RIS B A RIS AR Ve I, 7= AR v Al AR A A ) B &
AR TR DA R 2 B R P BN ), MRS th TR RS A N
A RS F PR 2 R AR BURIAR AL

FEAR RS, RS A RS A RRH R EE R T 105 Fe i,
Al dm A HLPH Y d A FL BH A EGAE KT 100000

TEARR LG, MM BB RIE Ve SHBRKIEG S, W
TAEHE R Ny Sioa] DU e dm A, AT Ve 38K

N T 2D B UL ACR I S B AR A — R T VO, B AR
s o6, WEGHARLHVER LT

A 6 Bz kR iaidE i fE a2, S R AL KRR,
HL R 2 B, A R B B R Vi I, B R AR T B SR K,

7



WO 2018/205915 PCT/CN2018/085935

P VO, OGN, BRI AR/, EEEHH. £
SR AT IR R OL T, SRS n fa T, 24 RIS R Ve I
HL B PO AR B SRR, T DA A IR R SA B GST AR AR A
B, GST MEAERASHE R, BN, S0 T AR B0 R BRI
fE. I kil & i) BA B Vi SARE B ICHARR R Ve AL/ MRZ, 8
AR R IC A BRI R 1

7 iz K I BT RE 2k, v T A8 TIWGST/VOL/TIW 1L
U BE, AL ERIGHE I — AN EFR Bk (Setting pulse). [K24 GST RIHEAE
HER 4.6V, FATIEIN—MEME 6V, Bk 500ns pgRka. XF B A 4%
2k, AR EYE R 0-2V, FEMEINERK G, GST C& ik mAR T N M
A, HEEEH R K TREBRE (0.9V) I, HLaiEaRAsa hEs
H AR X 1

REUFRE AR N R G BfR, UL EATIR A K B B LR S 1 2
HA R CARBIAKR B, FUEAR K B BRE AP AR U 2 A PR R AR TS e, 45
R e R ek b 4, SN B TEAR BT BRI 2 N



WO 2018/205915 PCT/CN2018/085935

w ® T XK

1. — 5T VO, IEIBE MARRAZME 0, HAMEAL T, G%. Kkl
BRI N, VO, k@ E . MRThAREM LR UETIR L ERE
AR T HARE 2 I H RIS, FTid VO, 3238 = A8 5B s PHA TR LA
Z ] )

2. WIBCFIEER 1 Frid i A o0, HARHMEAE T, Fridti B TifeEn
¥ #l 4 GeTe. SbTe. BiTe. SnTe. AsTe. GeSe. SbSe. BiSe. SnSe. AsSe.
InSe. GeSbTe Ml AgInSbTe H AT ZE —Fh LA K FIRMEE —ML B 4% S
5 N 2% O 5 Cu 5 Si 5k Au JGR LIRS

3. WIBUFIER 1802 ik ARG B0, HAMEA T, ik F itk
EAT B ERF AR TIW. Pt Au. W BRI 5 55803 OB A
PEHTR .

4 WIAUR) SR 1-3 AR — TR AR AR SR 00, FURHIEAE T, FTik VO,
IR Z T VO, MR X BIHUA TG 1.9~2.1,

5+ WIAURIELR 1-4 AT TR RIAE R AF A B oG, HARRIEE T, ik VO,
I8 R RE R Ve, /AN THZE T e SRR RAE R Ve

6+ WIBCRIEER 1-5 AF—TI TR AR A 8000, FRHIEE T, VO, ik
I 2 B AR K AN N 100mm? ~ 30um? .

7. WIBCRIEEK 1-6 F—TUATAR AR AE G SR oG, JURHEE T, Il E
1 VO MBI AL SRR T & RAHMHE, AGSHHEERAHRMRT
B KT 100,

8 —FPE T AU ELR 1 Frid AR AR ARk B e R T 1, FURFIEAE T,
(EELANUVIAY §

i A ATk b EARE TR R E Z AN — KT EERE Vi
FUBR LK, (18 VO, %l 2 AR L B AR B DL b, VO, Bk 4



WO 2018/205915 PCT/CN2018/085935

A RN RN S BRI TT i s

W AEFTIR AR E AR N R E 2 BRI T RFFRE Vi
HEL KR, T4 VO, kil 2 iR S PR R R L LU T, VO, A8 E T [ 3]
e PH A A 5

L AT SRR, @A IR E AR E AR T AR = TR
I ABEE KT Viee NN 10ns BIBKIHGS S, TR ThEEE RITEE
FEBEAGRE DL b, (R RS KREE PRAEBIER, AR
BV LEARAR AL TR v ) B &5 IR JE DA, I AR AT RERAS K di Ak i A
T BEAE 1l RS AR Th AR S AL TARPEAS s

L AT R B, @I AR IR AR E AR T AR = TR
IN—ABREN T Vieser T Ve ZH H K5y 200ns K E 5, T4FHEZE 44
LRI T B AR S 2 FIE AR R LR FEORER — BT T AR R A1 B 78 42
A, LRI AR R e P A R R RS, AR TR R AL T A, R
FAAEZE Dy i AN 1] B BEAR PR SR S A 4l O A7

O WIBURIEER 8 ATik 3R 7770, HARHELE T, ik VO IR E
1 R /N A B G B FE B AR FE Ve

10, — P& BORER 1 FriARIHZAR G B o0 VO, I 2 I 7%,
HAFEE T, A RAEF IR B IS TR — 2 AU PR &
BUIN A EE S A PIR A, HARR AR S5 IR ITE VO, ki
=

10



PCT/CN2018/085935

WO 2018/205915

1/4



WO 2018/205915 PCT/CN2018/085935

A
\

5.5 T T T T T T T

0 1 z
ME ( #*3

K3

2/4



WO 2018/205915 PCT/CN2018/085935

T

4.0 /

ey g1 e

PEE

0.0 0.5 1.0 1.5 2.0 2.5 3.0

B (B )
K 4

3/4



WO 2018/205915 PCT/CN2018/085935

_2 —_
_3 —
_\4 —
1
iy
=
. .'
_6 —
_? T T T T T T T T T T T T T
u] 1 2 3 4 3 G
BE ¢ #2
K6
_3-5 -
—4.0 -
e
2 | . .
B 5.0 Tl g B Bk e
& ™
I, - F -
.0
i A0S A Rk
.5
EI.IEI I I:I.IE I 1.IEI I 1.IE I E.IEI
BE (#
/7

4/4



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2018/085935

A. CLASSIFICATION OF SUBJECT MATTER

HO1L 45/00 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO1L

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

UPPER, LOWER, ELECTRODE

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS; DWPL, SIPOABS: #l, 78, g, i, LHEW, E@%E, v, PCM, PHASE, CHANGE, MEMORY, GATING,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Huly 2017 (28.07.2017), claims 1-10

entire document

X CN 102610749 A (INSTITUTE OF MICROELECTRONICS OF CHINESE ACADEMY OF
SCIENCES), 25 July 2012 (25.07.2012), claims 1-10, description, pages 2-6, and figures 1-6
PX CN 106992251 A (HUAZHONG UNIVERSITY OF SCIENCE AND TECHNOLOGY), 28

A US 8830741 B1 (BEING ADVANCED MEMORY CORP.), 09 September 2014 (09.09.2014),

A US 7626860 B2 (IBM), 01 December 2009 (01.12.2009), entire document

1-3, 10

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

invention
“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone
“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

Haidian District, Beijing 100088, China
[Facsimile No. (86-10) 62019451

26 June 2018 02 August 2018
IName and mailing address of the ISA . )
State Intellectual Property Office of the P. R. China Authorized officer
No. 6, Xitucheng Road, Jimengiao XIE, Shaojun

Telephone No. 62411593

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2018/085935
Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 102610749 A 25 July 2012 US 2012281452 Al 08 November 2012
US 8665631 B2 04 March 2014
WO 2012100501 Al 02 August 2012
CN 102610749 B 29 January 2014
CN 106992251 A 28 July 2017 CN 206834207 U 02 January 2018
US 8830741 B1 09 September 2014 US 2014321200 A1 30 October 2014
US 2015078076 Al 19 March 2015
WO 2014175907 Al 30 October 2014
US 8854875 B1 07 October 2014
US 8879344 B1 04 November 2014
US 8908427 B1 09 December 2014
US 7626860 B2 01 December 2009 US 2008232158 Al 25 September 2008
DE 102008014421 A1 02 October 2008

Form PCT/ISA/210 (patent family annex) (January 2015)




Efrte RS [ b i
PCT/CN2018/085935

A EIl b S
HO1L 45/00(2006.01) 1

FZ IR B %R 5328 (TPC) B[R] B 42 J [ X 50 RN TPC P b 202K

B.  taEM
2R IR AR BR L SOk (PRI ) 2R RG22 5)
HO1L

B TEAS TR 14 5% B I PR B STRIR LA AP A 2R ST

TE [ P R I 20 1 L TR 2R (R R A4 3, AN R RE 3R] I Al )

CNABS ; DWPT ;STPOABS : £, ARAE, ARACAZf%, i@, LAk, EHE%, V, PCM, PHASE, CHANGE, MEMORY, GATING, UPPER
LOWER, ELECTRODE

C. xR
% m SUHSCHE, T, RO R I AR
X CN 102610749 A (‘:P @*}?ﬁﬁﬁ@?ﬁﬁ?{%) 20124F 7TH 25H (2012 - 07 - 25) 1-3,10
MR ENRL1-10, HIFFZE2-67T, HE1-6
PX CN 106992251 A (erhRME R 20174 7H 28H (2017 - 07 - 28) 1-10
AR ER1-10
A US 8830741 B1 (BEING ADVANCED MEMORY CORP) 20144F 9H 9H (2014 - 09 - 09) 1-10
4
A US 7626860 B2 (IBM) 20094 128 1H (2009 - 12 - 01) 1-10
2
[ a4 sopiecks myg ot b . TR R
51RO R AL, T ZEAA R E 2 s AT 5 i G, (5 T EAE
i R e SR e o o T e A
wnr PR BIARE MR T I Bk — MRS 0 , ‘
wxr BERIALATCIE, BCE B, U IR PR R R
wpo e BRI 2 RS 2 5 AR EOTE A i S R X ™ e

“ AR GRERIR R ik bR RSE e v WRRRILE, kit a BaeERuaiia g
b %%@gﬁm%mﬁ%ﬁ%@%%@mﬁammiﬁ<mﬁw o r$ﬁﬁﬁ*Aﬁﬁiﬁ%mﬁ”%*%#m
‘l/ J
“07 WIS ATE . . AL T2 A T B g RRERIMSTH
«pr AR AT E T R FEIR T T R RS S0
= P 2R SEFR sE 1 5 #A [ B A R AR 25 iR 27 H 4
20184 6 26H 20184 87 2H
TSA/CNF I 42 Fr FITHE 25 H hik ZRE R
A N R A B SR BUR (1SA/CN) el
o [ 5 I K AT T PG L6 2 100088 R
HEHES (86-10)62019451 HiE S0 62411593

& PCT/ISA/210 (3B2W) (2015%E1H)



ER RS EEI

XFREERNESR PCT/CN2018/085935

Kot 2531 P i BRSO Wi I A s
CN 102610749 A 20124F 7H 25H Us 2012281452 Al 20124F 118 8H
Us 8665631 B2 20144F 38 4H
WO 2012100501 Al 20124F 8H 2H
CN 102610749 B 20147F 18 29H
CN 106992251 A 20174F 7H 28H CN 206834207 U 20184F 1H 2H
Us 8830741 B1 20144F 9H 9H Us 2014321200 Al 20147F 108 30H
Us 2015078076 Al 20154F 38 19H
WO 2014175907 Al 20147F 108 30H
Us 8854875 B1 20144F 108 7H
Us 8879344 B1 20144F 118 4H
Us 8908427 B1 20144F 128 9H
Us 7626860 B2 20094 128 1H Us 2008232158 Al 20084F 98 25H
DE 102008014421 Al 20084 10H 2H

2% PCT/ISA/210 ([FHELFIFHAE)

(2015%F1 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report

