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Year of HVYM
(20k/month)
Node N7 N5 N3 N2 N1.4 NO.7
2~1 Fin GAA NS Forksheet CFET 2nd
Gen.CFET
Device
Poly pitch (PP) 56 48 45 42 39 36 33
Min.MP [nm] 40 28 22 20 18 16 12
Cell height (CH) 240 (2Fin) 210 (2Fin) 176 (2Fin) 120 (NS) 90 (NS) 64 (CFET) 48 (CFET)
Density (a.u.) 1 1.73 1.53 1.81 1.65 1.75 1.67
PPXCHXDTCO* (vs. N7) (vs. N5) (vs. N3) (vs. N2) (vs. N1.4) (vs. N1.0)
EUV Heterogene
. EUV . SAGC*** . .
Scaling booster SDB** High p Dipole eWF Backside PDN ous 2D material
channel channel
Assume new knob will be created in each node S RN
“DICO: Design technology co-optimizationiGitZAWEAL 5§ & 3 nm ﬁ@ 'f‘|‘i§f%§1¢lﬁl‘|‘*ﬂ?ﬁ *Zl- *“I’ﬁﬁﬂfvﬂg
**Single Diffusion Break&8y Bi#HAT
*** Self Align Gate ContactEIXT &Rz
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WASTETS Fully self-aligned via (FSAV)
Self-aligned via (SAV)

Self-aligned block

(SAB) g e By B e

TIT

Replacement of Cu:
Cu: ECD Cu Ru, Co, CoAl
Ta/TaN PVD

ILD
Cu

Non SAV SAV

Source: TEL(Estimated using IEDM. VL. //TC papers)
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Year of HVYM
Covimom | 2020 | 2021 |2022 | 2023|2028 2025 | 2026 | 2007 | 2028 | 2029 | 200

Stack 128L 16x~19xL 22x~25xL 28x~32xL 35x~4xxL 41x~45xL 5xxL
(~1.6x/3years) (176) (240) (304) (368) (440) (512)
Tier Tor2 2 2 2 2or3 3 3or4
Vertical pitch 50~55nm 45~55nm 40~50nm 35~45nm 35~45nm 35~45nm 35~40nm
'\ﬂleerg%rty 7~8um 85~10.5um  10~12.5um  11~14uym  13.5~17um  16~205um  18.5~21um
Channel Poly Si grain CIP Incl. MILC Si*
WL metal W W W Mo Mo Mo Mo
#of memory 9 9 9~24 14~24 19 or 24 19 or 24 19 or 24

holes b/w slits
Peri. CMOS Under array

(Ingeneral)  or Next array Under array Under array or Bonding
£ EIRFILEFT)
= S %iﬁﬁﬁli slit Slit
LINES 3d4 ISEINYTE 0000 0000
L MEE HEQ%EEE’JHEEHE *m: SRR , ooooogooo 000002000 Cell
Jw B5 [ 7 HskMEXE e 00000 09000 Dummy
23 Vertical - IR 00000 0LQ00 4
Q : Pitch A — | 00000 cooo00 Cell
- == . 0o o o ooooooooo Particle
Slit Qo000
- 9 0000 ;”' Sl
- Wafer edge . . 2 %ﬁto ° <10 nm
F.] a Vertical pitch
18 HEE NOERI S

Tier MILC Si- Metal-induced lateral crvstallization silicon  *of memory holes b/w slits  soizsiopy5
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Year of HVM

15~14 13~12 12~11

F*[nm]
Cap
Cell/Peri. N
layout
BL
*Feature size: STl hp along WL= STl hp / COS(21°)
>40 >45 >50 >55 >60
Pl”ar Cap A.R. ZAZ CIP
Capacitor .
Alternative: STO etc.
Capacitor stac
Poly SiON
Peri. CMOS -
High-k Metal Gate

M1YZ1Z1L35 . N FFERARAOVIRARE, 10T capacitorgaiRAgXIbL
EREHTS, 2 Highaspect 1\ picaieas, N T ik
'ﬁ'ﬂ%ﬁ*ﬂﬁ*ﬂ@% -
BN, L | SRR TS |

SRR e, SRR ESNA
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