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Green's Function(NEGF) &215=¢] WMRAM HIE Ao 322 nalyslry] 93k SPICE AlEdo]Hde] A8 = 9
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STT device SOT device
Gilbert damping, « 0.007 0.0122
Sat. magnetization, Ms 900 = 10°A/m 900 = 10°A/m
Dimension of free layer 120mm > 40nm * | 120nm * 40nm *
(W % Lz % ter) 2nm’ 2 nm?
Dimension of HM _ 120nm * 80nm *
(W % Lay X famv) 2nm
HM resistivity - 200uQ-cm
Spin Hall angle, sz - 0.3
Oxide thickness, fox 1.15nm 1.45nm
Critical current (7ns) 130pA 42pnA

L2MTJ FL has an elliptical shape

SOT-MRAM ABe] 23 AfF £ &8, 5 IS o 1CY Rl&2 ta3 o] AXted = A,

I AMT]
s *UsH
Ic Ayy
Osx _
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25 FAsta 7] B2 27 AYE WrkEn. Hlals Tns 29 AP B 2o AAR 379 M=



[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

SIHS31 10-2022-0082229

g2 A Fx, (I - 10) / IC& ALY = 20% 227] =k, Z28]ar (IC - IR) / ICE AYd 8171-Foll vlxg
50% %3 FA A e},

Algdeld A3t i 20 gokEo] Jrk. SIT-MRANE VigeZb &3 Vip(=1V)E Z38hA] &= AAelolA 7ns =
A AL A 20 (<400m)e) EAA2E EL gpdn. olshe frHoR, 7] SOT-MRAIE

_ ) - =
okl A 1Fa vhel ol 9 (=180mm) Eow MAEo] Ak, AHom EAXAE Zo] il SOT-MRAM
25U Tns 2=9A APl HE Vgmd RS @S L8R E A7) dEE dolxy. ey SOT-MRAM A
~EUX|AE 27 wio] STT-MRAM A WA wTh 30},

g
)
o
ki
()]
X
iy
o
N}

SOT-MRAM A H= o] &

OF o]FAA y-AFE fFTASHA H

Ak 2718 ALgste] Tns 29H A7he] Q. FALE 3}
AL (Ha x99 stz <)) 23% t] 22 HE A dAS Holn (&2 23 F9l a84o= <) 6.26)
o W 27 AES ®HAY, Ed, JMEAdR AV Efel=o T s

2)¢b &) SOT AAE 7] ZAgelwt AstE F7(1.45nm) S H A8 5 k. FAE AsEe ¢ Fo &
93 BL A¢S WA Y ¥ He AFE Lo 3= U 5 Ao AT wjid, AA oA
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oo AuE FX = st=de] T84, AZEC] 484, YW/EE =] 748 H AZEY]
Fdor Fdd F Utk & Bof, AAAEdA AuE A H FH8EE, o B9, T2
AA, ZEEH, AlU(arithmetic logic unit), YAY 4% X2 M A (digital signal processor), ®lo]ZZH
F+H, FPGA(field programmable gate array), PLU(programmable logic unit), w}o]aZX 2 A4, E= HH
(instruction)& Adstil FHT F Uv o2 AJudt Fx|of o], 3ht oo HE FAFH EE 55 =
AFEE o] &ste] FdE & vk, AP FA= 9 AAS) 2 47 &4 AA oA FAEHE s o
o] AZEYS o ZAlAE T = Jub. EI, A FH= AZEYoo Ao Ssle], HolHE
o+, A%, 24, AY 2 AT FE k. oY HYE sk, AY A= st AHEEE Aem A
HE AsE JAR, " Zlsdorls F4Y AAE 7H A=, A" AXE B Y A 84
(processing element) H/HE& & F3 9 Af 845 £33 + US5& o dE 59, A7 &A
= 8B 1Y ZEAM e shvte] ZaAA 9 shue] ZEEHE ok ES, WY ZEAA
o

(parallel processor)®} 2, Y& A2 4 (processing configuration)® 7
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AT EOE HFE T2 (computer program), FZE(code), ¥ (instruction), EE ©]
£%s EFT ¢ don, dite uE sHAsEF A FXE AU "R 2
(collectively) A& AXE HEd = vy, AZEYo] ZD/iE dHolgE, Ad Ao oate] a4

A GHel WE Ee dolHE AFsty] Aste], oW F39 71A, 8 (component), =H A A, 7HE
A2 (virtual equipment), HAFE A wjA] w== AAdd FA3(embody) 2 & Ytt. AT Eol= HE
AAR AFE A 2E Ao BEaEolx, BEaE whHos AFAEAY AdE $£E k. AZEY 2 HolE
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AAlde] wWE B2 kst FASFE Fus Fek FdE ¢ e TEaH HE FJHE Fdyo] FASFE 3
= b wAlCl 71EE ¢ AT A7) AFE 3F Vb viAle ZEad BWE, dely #d, dolH 7& F
& GEoR EE ety xIE £ k. A7) wiAld VEEHE Z2a9 BHES AAGE fete] 5EH3b
AAEL 889 ASoAY HFE AZESO GgAelA FAHo] AME hed Ad £ k. FASFH &
= 7k 715 wiAY] ddde st= taa, 2231 taa 9 A7) Heol=Zeh 2 A7] w A (nagnetic media),
CD-ROM, DVD$} #22 37|15 vwiAl(optical media), ZFEIE T ZX=A(floptical disk)$F 2 A7|-3 wijA
(magneto-optical media), %

% 583 PYE sudel FAvF £PET. TR gHel deli Audeld s wEelAE A g
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EH3
Parameters | Meaning Valug
Wiezn Minimum metal spacing | 3A
Wi Minimum metal width k)
We Minimum gate width 2
Miniimium spacing between
Weze gate and conlacl s
We Minimurn contact width | 2A
Wea Minimum aclive overlap | 1A
Wi Minimum aclive spacing | 3\
(a)
(b)
EH4
RWL
i
a
© WAL
SL (fived at G ;)

(a)

Wean |,

¥YET

Spin-orbit
device

(¢)
WWL | RWL @ BL SL
Wite 1 | Vi | Vigess | Vi
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