wO 2009/028249 A1 |00 OO0 0001 0O 0 1

12) HHFBAFRICE SV T LRSI -ERHRE

(19) t R HAA T e RS
EREHXER

43) EfR2FE
2009 ££3 A5 B (05.03.2009)

' fﬂfﬁ 0 RO A

(10) B ARES
WO 2009/028249 A1l

(51) EFRFFEFSHE:
HOIL 27/105 (2006.01)  HOIL 29/15 (2006.01)

G11B 7/24 (2006.01) HOIL 45/00 (2006.01)
G11B 7/243 (2006.01) HOIL 49/00 (2006.01)
HOIL 29/06 (2006.01)
21) ERFHEES: PCT/IP2008/060856
(22) EfgHEER: 2008 ££6 A 13 A (13.06.2008)
(25) ERHFEDSE: A &EE
(26) B AN SEE: A &EE

(30) BEET—42:
$§F82007-225978 2007 ££8 A31 A (31.08.2007)  JP

(7)) HEAN CkEZRBR<C2TOREBRICDOWLT):
SATEREANEEZEHFL S EF (NATIONAL IN-
STITUTE OF ADVANCED INDUSTRIAL SCIENCE
AND TECHNOLOGY) [JP/IP]; T1008921 EEEEF %
HREAE1THS3EF 18 Tokyo (JP).

(72) #RAE; 55XV
(75) FEAEHEA CKEIZDWTOHA): Bk F= (TOM-

INAGA, Junji) [TP/IP]; T3058562 KR D IFHE

1—1—19RE 4 MITBEAEZHRNREHAR
FTA Ibaraki JP). 7 # R ¥z —LX i"—JL (FONS,
James Paul) [US/IP]; T3058562 &iHIB D ILhHE 1 —
1— 1HRE 4 MTTBEANEEHMNREHER
A Ibaraki JP). A AR T 7 L FH 24— (KOLOBOV,
Alexander) [RU/JP]; T3058562 IRIRD K IFHE 1 —
1— 1HRE 4 MTTBCEANEEHMNREHER
A Ibaraki (JP).

@) HFEE (RTOGWRY ., £TOREOERREN

wHE): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BR, BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE,
DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH,
GM, GT, HN, HR, HU, ID, IL, IN, IS, KE, KG, KM, KN,
KP, KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,

[FEH]

(54) Title: SOLID MEMORY

(54) ZHADEH: BEEAEY

[144]

cae AA
TEEIRER

AA  BOUND STATE

(57) Abstract: Recording and erasing of data in PRAM have
hitherto been performed based on a change in physical char-
acteristics caused by primary phase transformation of a crys-
tallized state and an amorphous state of a recording material
which is a Te-containing chalcogen compound. Since, how-
ever, a recording thin film is formed of a polycrystalline but
not a single crystal, a variation in resistance values occurs and
a change in volume caused upon phase transition has placed
a limit on the number of times of readout of the record. The
above problem has been solved by preparing a solid memory
having a superlattice structure with a thin film containing Sb
and a thin film containing Te. The solid memory can realize
a number of times of repeated recording and erasing of 10°.

(57 EH: PRAMICEIF3T—40RHFEHE
&, CThET, ZOEHHETHDTeZ2STHILO
FUtEMORBRELTEILI 7 RIREO—RBE
BICEUVELI2PEMIBEZSEICEINTITOATE
=A, EREIEIL. BERTELEL., SEEIOER
INTLBOT, BREICASYELRHY., HERD
BRICHEETLHBELEICKY., DRHEAHE LUESIZH
BhH-ot-, REHKAL. SbESLEELTe:S
t%ﬁ%ﬁ%%%ﬁt;U@%x%U%ﬁmggii
BEEBRL, BYRLEFKEEREZ10 EH&
L=,



WO 2009/028249 A1 {000 00 R0 0000 0O 0

NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG, KG, KZ, MD, RU, TJ, TM), 3 — 0 /% (AT, BE, BG,
SK, SL, SM, SV, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
US, UZ, VC, VN, ZA, ZM, ZW. IE, IS, IT, LT, LU, LV, MC, MT, NL, NO, PL, PT, RO, SE,
SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
84) IEEE EFROLLBY ., 2TOEEDLEE GW. ML, MR, NE, SN, 1D, TG).
H8): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, HftABREE:
SL, SZ, TZ, UG, ZM, ZW), 1— 5 < 7 (AM, AZ, BY, ERATEREE



WO 2009/028249 1 PCT/JP2008/060856

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

JE i

T

[ (A A€V

ety ¥y

AFEIET. AHZEAC D—TERE THD A L2 AL SO S BE (R ) — & L by
HE) 2RI L CL B K0/ U A8 SR I B R O E % T — 2 2 LT
Frdk - BT DR B AR AE I BT 2, L, BB (L O —TERE THD
DT, ZDOERTHECEEAETY FIE{ERAM, PRAM) EFESZEHTEX S,
GBS 0]

HZEERAMIZEBIT DT —Z Otk B I OVH EIX, ZNET, OB T D
TexatehLaZF A EWORESIREEL T E /L7 7 RIRFED — IRAH A RE LTS
IALTAC LA RHE I E > THT R TERY | ZO AR FFIZ -3V v TH
ZAERAMDSEREFS IV TE - (B2, FRURFFSCHRIZ /) o

FZEALRAM D FUGRIE 2% R D508 EHE, —MxiT, A3 2V 7D B
AR CEMEICERSND A, I E AWM S D5 — 7y M T
— @B DB E IV TND,

ZD7D | 20~50nmDE ISR D RCER N, HLAE A TR, Lk DRk
RSN TN,

Z O S O S RO 22 BRI E L TOMZERAM O B AR
EOY)—VEZEEE KIFL RO PN T Y F 2 A LS DR 7o
T (NRLTIRRFRT Sk 1B )

E72, fhidh/ T T 7 A OISR OBICIE T D10 % FEE DIRTEZ (b3
NP ST B2 DI D E I A S | MEIRE LR O 03 5o ke 7
LIz #IIR 925025 2 5 Cng (TRt [ IERRFSCHR2 ) B 0) .
RSk FEBA2002 — 203392 5-/AH
FERFRFSCHRL : B B R BEE TR IAOGEEERBAN AR | o — s — IR, 20
O44F1H 31 H %17, pl14
FERFFFSCHRe AN EE, DT A AT AR —D O IEL IS ) B -5 HE(E



WO 2009/028249 2 PCT/JP2008/060856

[0007]

[0008]

[0009]

[0010]

[0011]

Feaxtm R 3HE6 H 1 H W 3RIFETT . p209

FERFFFCHR3 Y. Yamanda & T. Matsunaga, Journal of Applied Physi
cs, 88, (2000) p7020—7028

FEREFFICHRA: A. Kolobov et al. Nature Materials 3 (2004) p703
FEIHO BN

TEIDIRIR LI & Bl

Tez AN AEMORSIEI LOT B/ 7 7 AREIZBIL T, 19804
% U | OREERNT 23Ty 7 AR5 VTR OINTETR, TeblZDbA
W 7e 3 SOIF O -8 SR L TRY, BN LR DN 20 | =
7 AR THREITCIE, 2D RBIANEE A E 00T G AL
{7255, DOTHDHINR2004F F TR THT,

R, T CICEERZ RO N T AAZIZB O TR ESN TS, GeSbTe (225
FHAD EREEN DI EY) ., 36 LU ook b &t Rz DRk (GeTe—Sb2T
e DIAY LIZHHILE, 225, 147, 125810 13, FHEDIERIZ R4 Tho L
PRFEBRAVITION > TUNZDS | Z ORE AEEIZBIL TIX, RS Z &0 £ ONa
HOLT AN ZEat A1) ZTes DL, FEODCIN EH LA (bTHAH) ZGe
FTAESOB HODHD, FDADFIXTH L THHESITE (LIRSS
ZH),

R R DT D OB

R CEGELLE 52 O TGeSbTelb &M OIS M 25 I 958 BA
T O THROREE TR DM Z TG ACEMREDZEEHR,
U7z (LR IEReTF S04 B )

1. FEERMIZER VT, Gelf 7L SIF 723N aCIBRI O HNT 5 4% 1N TCIONLE (
(b) A M) Z OIS, ZNFTELXLITNLHR T4 A PIRTETIEe<,
JEF ORI ENRELALTE IENTND, 2, B FIEEATHA (K1),

2. TENT 7 RRREIT, 52D T F LTI e s P OGelF 723
(L T TN CRFBEA THDY) NH2AIEE Telf AN B L7 Bl il % &
D, ZDOa=y MR Lo EETRUHI > To i Z2 s 2 (K22 ),



WO 2009/028249 3 PCT/JP2008/060856

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

3. ZORCHMNoTea=y MMEICT AT E TEBEAA YT L 7N E AR IR S
% (X35 M),

LU bGez & FRWEEHA DN T 1 A7 b b S T D, DVD—R
WLDVD+RW T, Shbx Lk LTez Z UMz M R Ml TR0,
FHISD Teh o/ O LIS NS TN D,

FRLEGeZETGeShTe A e DT T L, SheTeHiRb a4 )G L, Ebk
BLOa B a—2—{2l5 a2l —2a o CREIMTARNT L7 . GeZ e
TN ALEW TR, Gelf F- KT ERIX X 2D IO EZ A HZ L ThRlekE
T BARBRZ T DOIZRIL T, Sb Te J& &SbJE &> 72 /3B
TRERCFHE zft%@mﬁ#z{ft%%ﬁiéﬁﬂ\Z)_(E%‘:ﬁtt'.w_o

ZOFTAZRNTES NI R T BEAA > F o ZTRBEG | L FOFEICENGe 5
ERNII AT ACE I EREECT AU, B A T 00 S R AR BT A AU IR L L 2
DOREIRL &M A A1 HE KR ] b AR B B0 S L RAM AR T & 52
LI DN,

T7RDD, SbETe bRV ALE Y% SOOWILLESD Te HIEH Sk
SNDHEIHET-EL T A TRISIZELL Sb)%’J:Sb Te @%Sﬁb\ﬁ%ﬁ%é}f‘%é}étﬂ
BRI —2FRELTEDRBEG MO AFEEET0, SV EREUIREE
TRk [ ESE L8 Gk (2 IRAE) | Fo, BRI X —& FRELTHE
BE R ZETIRWNESIEGUIRBICE 077228 (% (e IRHE) T, 2 E T
FZAERAMORHEZ KIEIZ e & TELH LV A B ERAMZ fE i TE 2 L7307
27z,

ZOMR D HARGEZ R AR, FIZIE, Sb TedBie, SbHDIEZSILHIO.
97/ A—Ml 8b Te JHDIESILHI0. 8T/ A—MLThD, —HRIIZIL, FEOI
A, 0. 3nm75>%2nm75:ﬁ%iu\o

DX N TR S 715, Ao Z V7 EE IV THERL T 535 . ShdhD U
Sb Te MOMRSIIALE NS — 7 b N T@BDWEHEDS — 7 M
T) . TORFR YD DI RGHEE 2 A3y Z) T DT DN )3T —I1Tk LT
HEL TRIE, SRR 28 P9 2720 TR BLUZZ D DIEDHR D84S -1 1S



WO 2009/028249 4 PCT/JP2008/060856

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

T DL kD,

Sb&TeDBHOHAMLMNSIRDAEWZ —7 Mo T — @ DRCERIEE L THERLL 72
3 Tl ARSIV OIORT b N T S IR 73 Bl oD 5 IS Sh i 12T o L THY
JEHIFE A2 OILT2D DBRASNDE R T RAF —Tab—L U MERL TR |
B RN S DT I F —2 R I L THRIH L 22T T2 B0 ol kLT
AFEB O ES T-HE S IR RS AT DA F ML, Zedi Tl M4’
JOT—HMTHY (DFD, ab—LrMEEZD D)  fEFEL TOZRAF —TELD
ANTRNAF =P TE, L TOTIF— N B IPS 252 LR i D

DD, R I LDAA Y T EEEAT RO T2O DT RLF— W h3 ) L5, F
fo, FEBZITH U TRAT HWEZAL Gidh — 707 7 AR ORFEAAL) Z @
DI DO—HF TZFITRAESELZET, MBURIT O A Clew Ve i LTz ik L EH &
iz B IRALTED,

I DLhH

AFEWZHOIUL, GeZ i RV al AL G OBEL OB Dk
WEZ T HZE T, Gex g e v ar Av5Winbie DL RAM D R %
KT BT D2 8D nREER D,

1] 1111 O i HL 732
[K1]Ge—Sb—Tef<@fimtEE 7od5, OldTe, AlXGe, @ILSbEET,
[[¥2]Ge—Sb—Te& 47 E /L7 7 AR 1 (LERRER )
[KISFHZVRAMAA T2 7 7o b D EA BV
[X]4]Sb,” SbZTeSﬁ%%EEéMZ)ﬁ%%%S% (R IR RR)
[15]Sb,/Sb Te MO HE T-HEE (SriEdkiE)
I D720 D it RO HE
PARIC, AR Z 35720 O R OEREIC DUV T35,
FE B 1
— 72 B CARPUINBVR O FARE B LD TH B ERAMZERL L T2, 700



WO 2009/028249 5 PCT/JP2008/060856

[0025]

[0026]

[0027]

[0028]

[0029]

O, BRI TINZ UL, GREBUTIX[Sb,/Sb Te 1M 72 20/@HE L7
, BLDKREZIF100X100nm* THD,

K4l 5% ki3 AL KSRV TIL, SHFR &0 FiZdhdTelfi &0 St
R AU TEDNTE D 2 TND, ZOMEDR AN KEIR T RUREE D538
SHTCUND,

ZOTISAAL, BEET 0T T AN 2T Godk b O BRFO B2 HIE L
T2, FORER SRR OEIALIZ0. 35mA T/ UL AR 5ns, I ERFOBFIEIL0
. O8MA T/ UL AREH]60ns Th-o7z, ZOFIRAE TOMED IR L Fedkiy Lm0z 1w
L7=E2 A FOMIE10 mThoT,
<BE >

SNt ] 1 L RIER I — 72 B CHBTIN BV o FEAKE R CHIZERAMZ{FRR L 72
o ALERIENTIESD TeD—J@IE 207/ A—MUBR LT, BV EENDRESITL0
0X100nm*TH5H, ZOFT AR, BEE T 07T LMNTE 2T, Gl OV i
DA E L=,

ZORER, FUEKRFOBEFALILL. S3mA, {HE RO
. 7 UV AD BB RENIT MBI 1 LR & LTz, 2o
HaEL=E 2 A, FDMEIE10 | ThoT,

PEFE BRI AT e

AFEAZFT UL, REROAZ(ERAMO T —Z itk O B iz 5y 0 —
LU, SBITT —Z OfiR U EE W Z AR Z v E TR 2~3H1L ka) E&E5
ZERTREEARD | EHE EDOKREREERE /2T LN TED,

130, 65MATH-7, 77
TOM I GR35

ﬁ%lﬁr



WO 2009/028249 6 PCT/JP2008/060856

TR O#EIH
[1] [EH R AT Thho T, WE O BRI R L TERRHENZLTHHDTHY, 7

—Z Ok M OB MBS EZAR B C L0 RE R RIS 2B L3 3 A D N TRY7ZR
HEFE - OFRERE I LV SN T D 2L Z R E T D ER AT,

[2] AR L FLR O B R AEDIZ I T, AT ML, 7o T2 (Sh) 1%
GLAGHIET VL (Te) IR 125 B ML DR RSN D L2 M E T2
R AEY,

[3] AR U 2UTFEAR O A ATV BN T, ATRLHFEEOBIR L, 0. 3nmPL 2n
mPL T ChH L R T D AR,

[4] AR TR O B R AEVIZISUNT, BIRET VT E L (Sh) i 12 5 L Al

ERTRET LIV (Te) & Te B Adiii e O S C— R TR 5L )5 Sy BEIR B2 T2 Ak
THZEITIN T — 2 E T T DR RHRE T DR AEY

[5] R 21T RO EUAAEIZIS VT, Bl 7 > FE 2 (Sb) i %13 Lo & 4 il ik
ERIFELT LIV (Te) &5 T B T E DS T— IR TR B 1 Sy B L 7R B % iy
A IETT —FEHETHZEERBE T DIERAEY,



1/4

WO 2009/028249 PCT/JP2008/060856

(1]

O ® 0 A O O A0 O ®0 40
AOg@g O 0 4 0 O aOg O ©
o) O A0 O ®p 4 o o 4O
® o040 O aO¢g O ®p 40
O O ®0 4 o O A0 O ®0
O AO0O¢g O ®p A O O aAaOpg
O 4 O O AO¢g O 0 4 0 o)
e O ®0 4 0 O Aa0Og O @0 4

OldTe . @®IFSb. AldGe

[x2]

°
O OgoO ®0o O ,O0O OgegO©

a0, 0 og 0®0 o0* o0

c®o0 0%, 0 o0gg o0 ®0 O

0Og O ®0 o0*,0 o0ggoO ®
o*,0 0O 0O ®0 o0*, 0 O
o0 o*%0 oo ®o0 oO0F

A
0.0.o o ,o0 0.0.0
A

OldTe . @®IFSb. AldGe







3/4

WO 2009/028249 PCT/JP2008/060856

[IX]4]

A
O % O SboTes

‘o %3 %0
X
8. °

®
° %% || sb

> <

O O SboTes




WO 2009/028249

[I¥]5]

> <

> <

<

>« >

>«

4/4

SbaTes

Sb

SbaTes

Sb DREIRRE
SbaTes

Sb

PCT/JP2008/060856



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2008/060856

A. CLASSIFICATION OF SUBJECT MATTER
H01L27/105(2006.01)1,

G11B7/24(2006.01)1,
(2006.01)1, HO01L29/15(2006.01)1, HO01L45/00(2006.01)1, HO01L49/00(2006.01)1

G11B7/243(2006.01)1i, H01L29/06

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

H01L27/105,
H01L49/00

G11B7/24, G11B7/243,

Minimum documentation searched (classification system followed by classification symbols)
HO1L29/06,

HO01L29/15, H01L45/00,

Jitsuyo Shinan Kcho
Kokai Jitsuyo Shinan Koho

1922-1996
1971-2008

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

1996-2008
1994-2008

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

(Family: none)

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2002-246561 A (Dainippon Printing Co., 1-5
Ltd.),
30 August, 2002 (30.08.02),
Par. Nog. [0026] to [0044]; Fig. 3
(Family: none)
E,A JP 2008-182227 A (Samsung Electronics Co., 1-5
Ltd.),
07 August, 2008 (07.08.08),
Par. Nos. [0047] to [0052]

|:| Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

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

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)

“0O”  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

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

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
26 August, 2008 (26.08.08)

Date of mailing of the international search report
09 September, 2008 (09.09.08)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (April 2007)




] SR A EpsHpEE s PCT/ JP2008,060856

A, EROBETLBOSR (HERFF2E (IPC) )

Int.Cl.  HO1L27/105 (2006, 01) i, G11B7/24(2006.01)i, G11B7/243(2006.01)i, HO1L29/06(2006. 01) 1,
HO1L29/15 (2006. 01) i, HO1L45/00(2006. 01) i, HO1L49/00(2006. 01) i

B. &z
A& AT - i/ NRER (HPRRRF 8 (1 PC) )
IntCl. HO1L27/105, G11B7/24, G11B7/243, HO1129/06, HO1L29/15, HO1L45/00, HO1L49/00

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—200814
HAS[H E A 28 5 AH 1996—200814
HAE B EFE AR AR 1994—200814

EFRAECHEMLEFT —F X=X (F—F = ADLAFF, HEICHEM LI

C. BE45 LD L LR

B SCER D R %
) BRSNS RO—IBO BN MEET S & &3, FoMET AEFOER Sk O O B
A JP 2002-246561 A (K H AL =) 2002. 08. 30, 1-5

B% [0026] —[0044) ,®K3 (773IVU—72L)

E, A JP 2008-182227 A (ZEFE H#:U&1k) 2008. 08. 07, 1-5
B [0047) —[0052) (773U —71)

7 CHloBEXICLRMBFIEIN TN D, 0 A5 by 2 U —ICBT AR A SR,
% BIAXTMOBT I — O B DOBITAE SN SCR
TA | FRCBIE O S AR CHie < . —MEMKEZ R~ [T ERHEE UIEBLEBBICAR SN TH - T
HD HEEE T ET 500 TR <, B O R IHER
'E | EBEHEBRTOHBEE 38T Th L2, EEHEA DOHFEDT-DIZFI AT 5D
PglcARERTZLO [X | BICEAEDH D THTH - T M RO A TIHEH
(L) B RICERR R 2 IR T 2 SRS th o SCRR D 31T DEFHMETESER VW EELZ BN DL HD
AE L <IIMOR 2B R 2T 2708 HY TY ) HICBEEOS 53R CTh o T, HikCmk & o 1 L4
%3k (B A f9) FoIERE D, BEFICL S THHTHAMAEIC
O] mEEIC X BB, R, BrRECskT 53X L oTESEMRBNEEZLNL LD
P EEEHBEARTC, D oBEEO FROEMER LM (&) A—72F2 v 77 I U —3CR
FEpRA 252 T L2 H E S RE S O R EH
26. 08. 2008 09. 09. 2008
EBIAEMBE O 4B R Ud T FFTEAEE (EROH HHE) 4M | 4145
AARE®NTT (ISA/JP) FiL A
HWHEES100—-8915
HERMTAAXENE=TH4%3 5 EBEFEES 03—-3581—-1101 Wi 3462

HREXPCT/ I1SA/ 210 (F2~~—) (200744H)



	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 - claims
	Page 9 - drawings
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report

