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A memory configured to have data read therefrom is provided. The memory includes a data port
including B transmitters disposed in parallel and for transferring data on both rising and falling edges of a
clock, a first memory including a first data bus including N lines on which N bits can be transferred, and a
second memory including a second data bus including N lines on which N bits can be transferred. The
memory includes a data path controller including a data distributor disposed between the first and second
memories and being connected to the data port, wherein, on the rising edge, the data distributor distributes
a first data segment comprised of B bits from the first data bus to the data port and, on the falling edge, the
data distributor distributes a second data segment comprised of B bits from the second data bus to the data
port.
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[ 3372884478 ] PHASE CHANGE MEMORY ACHIEVING HIGH

READ/WRITE SPEED AND DATING READING AND WRITING METHOD
THEREOF

(el _
[0001] AIBFERMN—IETTE T = B A BEITC AL IS 42

8 - AIBFETTEFITMESLEERS (Phase change memory » PCM) 224§
115 — B S R 95 A
CE0)

[0002] {*%TZ&EEF’HE ( Storage class memory » SCM) 3T 32 ElIERZK
REHE > BB R T A L (S AR (2
=397\ Rich Freitas, et. al., “Storage Class Memory, the next storage system
technology” » IBM J. RES. & DEV. VOL. 52 NO. 4/5, pp. 439-447, 2008 ) -
% SOM EERBSTE LR 153 5% (B R FESC AT - SBHIAGR - SCM
55 55 MOIEEAABAT S TUCIEHE - M ZU SCM SHRABAUAAE AR DRAM -
B » S ) SCM 32T ABATEAE B — TR -

[0003] NAND ZUtAPH:EIEAERI=4E(3D) NAND TUUPHR A KIS
SHER R EIES S B SCM- (2 NAND ZUHPIeHMAI = 4:6D)
NAND BPIEHERRAT T AR BIBAEAT M B SCM (40 DRAM)
HPRAERIS A AR » 47T - DRAM R— Rt IRl - UL ETE
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7 SCM B —{BHFATIRIE - BPICR - 1F 2012 47675 - RS LE R E
435 400MBls t)—HITUERRILIR 40MBJs Hy— R AR (2% S0R}

Youngdon Choi, et. al.,, “A 20nm 1.8V 8Gb PRAM with 40MB/s Program
Bandwidth” » ISSCC Dig. Tech. Papers, pp.46-48, 2012 » DL K 22 &k

Hoeju Chung, et al., “A 58nm 1.8V 1Gb PRAM with 6.4MB/s Program BW” -
ISSCC Dig. Tech. Papers, pp.500-502, 2011) - iR E#I{E L M-type
SCM -
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% 10 BETT REAEE—Ep—Ea NR ST A
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> PR T B
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5 4 EET RSB T — BB B A — S A L
B TR - |

% 5 BRI AR T — I — SRR R B LA RS
TS BTEE - |

5 6A B 6B Bl T KB ISE— B Pl — SR L
g fEAZIEELET ) (seamless burst write ) R{ERI—E4E 1R S5 EHI ( seamless
burst read ) $E/EHITSFEIE - |

5 6C EET KA — B AR — 5 AR T -

% 7 EE TR 5 E0R %-533 DRAM RIAJBEE e (5 2k
4 (L R — S BE e — % -

% 8 BRI AIB T — B I — T S5 ) — 2

% 9 BT IKEAIEE— EIERIE 5 B 8 B RE B
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% 10 EETREARE—EOIN— L E0EmE - —FEnme
4 — EEEES  —FEREEBRAE 4 BRI RS
REE - A SRR -
% 11 EREAIBBEN—ENOIRAAIE 10 B RIS A
1006 #9—3 » AR —FAS IS ILAL FPRIBE RIS 1006 95028 1010

CRIEES SR

® % 12 BT IKIE AR — DI — R S LT R
et — P -
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[0017) BSEEE 1A B~ 12 EHREAB BB EIFTEARIL -

[0018] %5 1A BRS 1B B4R T KIEABE—EmpIH—TEiEe
{LECHERS (FEfi change memory » HHES(LACIEAS) I—EBA I BITE—RE
AEAL R BRI A AR ] -

[0019] HSEE 1A RS 1BE > —SRHEETHS 100 88—
SEAEERTTHE 102 A — LB 104 DUR—FEME 106 21 - TiETH
102 & —HEHLATHEE - FERCERTTA 102 PR X B Z LAk E
B 7E4E AT (amorphous) FISEEET (crystalline ) FEf sk -

[0020) sCfEREETHBITFEAESLITRME - GatEbay
(chalcogenide) #1#t (BIANEHETTE (chalcogens) ) FIEMATHL - EHETTE
BETIETTESO) - Hi(S) - i(Se) « i (Te)HIE—8 » HEBHERS 5 &
HI—E81 - R LAYESERTZN LAY  EAREEMNTERE
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S - TSI 2 EE B E—RSEENES 6 MR FIAIHGe)
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[0021] 4055 1A EIFTRATE BTG 100 BAERREARAL - 2o
| SEARBETT A 102 BTN LA — E S SRS AR 108 2 -

[0022] {03 18 EFURAVAEIEMHETEANS) 100 MRS - S0p
ST 102 BRI AR E BB ST FE SAVRML 110 2 -
REBESRE LB 104 FTEE 106 2AHERBEZ S » e
SRS K AR SRR A P G B A - (i T
53 100 9.1 Bf 104 FIT A5 106 MR — B @ EEGT AR 102 49
NIBALL T30 T R AR B R A2

[0023] %5 IC B8 T kIS8 B— B pIt— RS L fERR e
TEAE 1A BOESETEE -
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[0025] FHELECERETT 150 EE—FREE Eflbas—
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T 150 B — (I TE4R 152« He—25HY » nfiEE6 156 BRIk RS IERESS 160 -
h @SS 160 SEIFE—FRR4R 162 - TG4 162 T BT - n+EEL

® 156 B EHEIMHEMLECIEASETT 150 BY—FIT4R 164 > FFITAR 164 S{EF AL
EmEHEEL b o A EAEMEENTEIEER - IR - EEE
FRFARA (ovonic threshold switch) BREHAMIIHLEEE - |

[0026] 25 2 B4 ~—tHEM(LECIBRS BT E S iB A NIS E AR LAY
oL B i 2 RARYREAAY R B -

[0027] FES0R5 216 200 3REAT AT HHE LR ETRER
EIOIRNRE  ORENVRE—RERAISRHN - BEEESRVOs)NBBE—HE
ERSE Twmee ° Ry T RAEECECERETTSREEESORE » JRELEHE
RAHZ LR R E TR B IR SRR - #l40 - BEE e iERE TR
45 SEIMB AL R R I R4S S AVARAL - 3BT DAFE R HEI0— 5 & E R k& B A
S LA (AR E LA Rl Y 4E SV L S5 BRI LB AR TR T 2R - 218 4
(MRS A - IIGHEESCRZNEE VS ES (M RIRER
FELESRAYMELL -

[0028) E—HY 200 REAT AT KHS L BRETREEK

FEUREE > FEE LT A B ST A P D B — S B RS R AR B —

au
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T ot (S HORREERE Tow, SRR 2™ G0 — AR
TR PR, - FE—PI IR — R e RS R — ]
YR A MR R R DA A 2 AT B8 S A B8

e

[0029] % 3 B4 TR EIE SR EAE PIAVIE S LA e — 8
{3~ —B AT (FI—TTH% AR bR —EERASERARE -

(00301 $HLUEE 3 B —FHH5 AEES 302 - FT3HH AW 302
R BT SR R BB S0 A ARk T i B ST A A
AR TS FRTIRE - BTG - SRR - R —
%%ﬁ%%@ﬂﬁ%ﬁ%%%%%%i%E%%ﬁﬁu%%@kﬁ%mﬁ
BRI - MR EAR TR T U BRI S LT A Y
— SR -

(0031 4OEIFFT - FTHR A RS & —HHAERIERS) 312  —HRE
eSS 314 FEDUBHINREIIAE - —HUREERIES 316 - —B AR
318« —BIBEFR(VC)ES 320 - —SEBIETH: 322 B Stk 324 i

I TE4RAIEEI(BLDEC)336 -

(0032)  40EIFFST: - — 4R B (VPP VR HEATSI 84 A TR - (8

. FLLFI4RI2EEEA(VPP) » —85) 312 ~ 314 ~ 316 ~ 318 ¢ 320 HJ{ZERA]EH
AR 24 BTRIVM, N

[0033]  BAASIE ATERS WHATEHIES 312 SN HIER
25322 _FEFIHAIRBEAES A — CNTO e -
(0034)  7E—3EEMRIFHIR - E—HL4R 324 LI — BT -1
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. T ERARMEHAR ¥R 324 EE—ESOR 306 < SUERIY 304 3
Eﬁé‘%ﬁ?E%ﬁﬁ%’?’%’EB’\J%iﬁ%‘%FaﬁE@Eﬁ{% » s Es T 304 BE—ARkE
8R4y ~ —FEIEER(FTOP)ER {3 LA R — bR ER 5 -

[0035] EEEIEIE 306 48R T Eax iR ERY R RIMVR AR K E
BRI 306 B & —AREER D DA —E(ER)ER D -
[0036) N3 FEardmays i vl AR A EES ol H — =S E
B 304 FUERRNY 306 HIBRMETERST - SFAEIREREN D - FHEED T K AR iETED
® 73~ —IETEEN(FTOP) &Ry LA R — R B 0 Y B/ —Iixiig ~ —HAR R —#%

[0037] AREZEHIELD 314 FHUWARERERERTY 304 MIECKT
306 HIFKETER 7> HIRFFPHY— spike 1St » SE R 304 FOEECKE 306 234l
TEER E RN ESIR IR TR A BRI 4R 324 FEHEIEE L
sCIRREREY 310 - FEETEHIELE R 304 HINRE S HUEE T - (BESCER T
304 HYSFIETREREN o < BiA Al RE A 8 M AR E A 2 LEC B AR R b
o IR BRGNS 2 L R A BENRRE SV ] S - |

[0038) 7ESERIE 304 HYARE SR HAM » T AT AR A _EFER
— B/ MEFME (CREER ) AR TREEHER Eaa/ MEFEEHEZE(EE
ERSHRRE STt LT DAEARE LaC B EN S RHIEANL -

[0039] FEESUK 306 BURRESR I HAR] il EA LR SN E
B/ NEFE - REIREERTY 304 AUAGE S0 HAR] - (EEEETE 306 19
IRET S HAMMER S € TREEER Eix i/ R E - HEBRERSNE
s/ N SHEN B BHR R AR EEZS{ LR R EN RS AT
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[0040] iE—s » B AREEIERS 318 B — ONTI sk B o/ a7
JEERSY 320 $R{t—TIEER(VO LSRR TR 304 HITIETEL A 40E
ORI - TR - ST 304 FEGEREEN B
NS BN — e B NERE (R RI—E -

(00411  f FL» 55 AR5 318 AIETREEMTRENSS 320 FALASARETE
BT 304 BRI ERS SRR — R T RRIERIAIE « R 304
MRS BREAE TRERRER/ MNERE - FER  TR
EOR(VO RIS E R LU BRI BRI SRR
AR DI B F R L R E IR K - BOIFCR A —
ErRATAIE BB AR LA » TS BT -

[0042] ife—sbHy » B5AJAIERSY 318 RITT BB FORERSY 320 FILAZH
BT R (AR S R 306 BT R 53 SR e -

[0043] EEehifEfl— QUNCH 3R8% » SVEIZHIERSY 306 FILAE%E T
B A B ATR TR 304 AIERIT 306 BYEFH T HAT—BF -

| BRI QUNCH SRSRIERIRR T 304 FOBRILTY 306 RUBHFFLAEE —
b B T -
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[0051] SH2HR5E 4 B 124 400 ERAEBIAIERPE 446 HVE H%ﬂﬁi

(R EZEAZ DQ<T7:0>) EEASEERREENHE{LCIERIIZEE

'7'I°El SRR - BRHE 446 WS BEEZ £58 450 Lj&%ﬁ%ﬁzﬂﬁﬁ%ﬁ% 451
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A memory configured to have data read therefrom is provided. The

memory includes a data port including B transmitters disposed in parallel and

for transferring data on both rising and falling edges of a clock, a first memory

including a first data bus including N lines on which N bits can be transferred,
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and a second memory including a second data bus including N lines on which N
bits can be transferred. The memory includes a data path controller including a
data diétributor disposed between the first and second memories and being
connected to the data port, wherein, on the rising edge, the data distributor
distributes a first data segment comprised of B bits from the first data bus to the
data port and, on the falling edge, the data distributor distributes a second data |

segment comprised of B bits from the second data bus to the data port.
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