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sl ojabel Agalel MIAE A FE7)(Heat extractor) FA& Ekahs WAWA v 4AE

T 1o 2 el Hlael F 3D Xpoint(fF)ANA UERE wiey Zo], @9 xAE HA7]AH Hx
(electrical pulse)7} A3 =<4 (Joule heating)= ©]-&3}o] W=y AEfZ A|oj3tct. e, A9} 7ol
Z 9 3D Xpoint TFRAAE B2 22 FHOZ Juslx] &S A3 7HA (thermal crosstalk) dAFo] F¥ 9
AZoA BT =N T Azke] AlEdS ol o] HEE AAe A4S dojmgE EA47F U

L
L

e §H 27 FwHow o

ki
_0|L1
>

O

ko AA 7HA (thermal crosstalk) Ao wa} w9 2xle] Al A]o]



[0050]

[0051]

[0052]

[0053]

[0054]

[0056]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

SIHS3l 10-2023-0130377

AdEe BAZ Adss] A8 o AFelar aEsjel FEdA Anth ssFe A7)
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°] Muel g9 AL =D 5 ek
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Tk, 2 Ao o AAFE Y w2 v3Ag Wiz AAA 7] E FE7](Heat extractor) Q1 Q1A g
A 2 2 HE 21 Abole] FARG s 2 AY 9= gl W HE gl WHRt A 4o
24, A duis) Mg A7txe AE ¥ 9A FAT & o] €4 7Hd(thermal crosstalk) A &}
7 BHop 958 4 Qo

wek, gz Edo] 3 vEgdE &85 we] & el o AAFEe| wE B3I dEE LA
Bk WEe Axe g4 H8% 75t

w3k, 3D Xpoint WEE/AEFHA BEY A AL agE LeHA, €4 74 (thermal crosstalk) A
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AT
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gE ol wAR 25 e bd AZE L 37 bE AZE ol WA, A7) HE eln R Al
o o7 MAHE B4 ol A B TP

7] AEE 9L 7HH AT Aloldle AFTo] wiXE 5 QT
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filo
Kl
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= 3& B dhgol A FZ7](Heat extractor)E XESHste W ET AAJolA thekdt e selectorE ¥ 3=
MeF AN E ((a): 5Y AW & F%7](Heat extractor)E ¥3sl= wmeg AAH(AAA 1), (b): AAld 1
9] selector®s U2 B9 selector®Z A3 wEe] 2xH(AA ) 4)) 2 (¢): Diode E}YY selectors A&

3k A9 -V EA 28Z, (d) multilevel selector® #&3F H$9 -V EA g Zo|t},

T3S xsd, A7) 3D Xpoint HIFEA wEY A= wxp wjd F24 AR axpe] Qg AxpelA ¢
A AR7E BAse SARES 7 e, webA wie Azt AF 5A4E Ze AE axE AY A48
o] —Lr’é AFE Zo|7] A& 7] AYE = vhol 2=, 0TS(Ovonic Threshold Switching), MIT(Metal Insulator
Transition) % MIEC(Mixed Ionic Electronic Conductor) Az} &9 o] sy o] dd 4= U},

A7) tho] 9 == PN junction TFo] @& XX Schottky Tholot=dd 4= 9l
TAFA oz, A7] PN junction Tho]@ =3+ Poly Si, Epitaxial Si, p-CuOy/n-InZnO, %3+ n-Ge nanowire/p-

Sid 4 o, 7] Schottky Thel =% Ni/Ti0/Ni HE TaN/SiNg/TaN & 4= o}, WrEA] ofof gty =

7] OTS(Ovonic Threshold Switching) &A= Si-As-Te &2} TE: ZrmaAiv}o]=(Chalcogenide) AAY 4+ 9l

A7) MIT(Metal Insulator Transition) &A= NbO,, VO, % Ti03& o] Fo]zl oA HeElg ol 3} ojAs
xgs 4 9.

A=

AF7] MIEC(Mixed Ionic Electronic Conductor) &A= 48] (Cu)E X3+ 24 4 Ut

2 oago] A AAFe ] wpE v wmeE G oA 7] selectors U7F A =4 Wbyl 2o wt
o]Z&}(bipolar)7} 8% A &7] wjio], WF=A] O0TS(Ovonic Threshold Switching) AA7} L4 E AL of

£ 1po
Y, et upel o] thFst AE Azt AMEE Q).

3(0)8 FESW, ToloE B9 selector® A§F A9 [V 54 adzeln], wag FuiE na

[
i

ggow, = 3(d)E s, & dyo] A AAFe o] multilevel selectors &3 4= o, o] 45

o) 1V 54 2e=s vepd

% 3(d)9 2ol multilevel selector® AL A 1-V 54 227} tht(multilevel) FElZ F84E = 3
of, ¥4 AF A adrt By 48 4 9y,

ttek(multilevel) selector® T WS 5H3] AEA gon oF S0 A2 g g =& L3
Fele A8 AAE gooR HEste WH e skl MY A& YolA tE AsRE FAAE U JEHE T
dgt 4 . shte] A" 2z deA] e AlRE2 Y ts ddHE FEE 4e dF 59
Pt/Ta/Ta/Ti/Pte] ts(multilayer) FEHIZ FAE = o), WrZA] olof] A3E = AL ofyt},

2 Ao A AAFE A A7) selectors Y3 WRE FXH 9 T2 FoAE AT & vk Aol U
o}

T 4= B ayo b2 AXNFHH wE 9 A& A (heat reservoir)7F F7FE w3 A w2y Axte] s AL
Aot} ((a) 473 wix] & (b) 3h5- HIA]).

=45 = P?i *&71 HISEd wime gAer FelE, A 4 FF gdlel dF" & A% A (heat

oy

4(a) & F=xstd, 47 A 7&A (heat reservoir)T B3 wRg] Fx]e ZwHd wixE 4 3l
= 4(b)E #H=xshd, 37

wowel the A4 Gl
SE IR 4

A 7&A (heat reservoir)T B3 W] X9 shyo wijxE 4 3l

ﬁﬁmamgﬁﬂ

& & AZA (heat reservoir)7k F7be HIFEA vz FA= A7 @ FF 2
1o (h

=
e Adea AR do] 4 F& Few dad F vl 4 AA
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reservoir) @ AEE 4 Q).

ool A AmE B oW W owge] Labi sl&RollA Bae A& b Aol Al oA & wre)
A OPEe HoluA e MSUlA o2 X AR, wWAel s ded Axde dAHE AL

o}

1
g

k1
N
[y

Conventional 3D Xpoint Heat-extracted 3D Xpoint

Proposed heat extractor

Requirements for heat extractor
L. superior thermal conductivity
2. low heat capacitance

Phase-change materials |
i AN inintended thermal disturbance

(b)
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N2
(VA

(a)

(b)

(c) (d)

Current Current
e e E——————— U ]
——{ével 3
e =
ket deds Lievel 1
Voltage Voltage

k1
N2
N

(b)
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