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Via-Hole-Less Metal Interconnects ===

— Al

PV3D3 m—g

Via-hole-less integration scheme -

P-type transistors
(3F - 5F)

Interconnected —

© Etching-free multilevel metal interconnect

n-type transistors
(1F = 2F)

© Solvent-free multilevel metal interconnect

@ Simultaneous interconnection formation

——

Hocheon Yoo, Hongkeun Park et al., IEEE Electron Device Letters In progress
Hocheon Yoo, Hongkeun Park et al., Nature Communications (2019) 10, 2424.
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Via-Hole-Less Metal Interconnects

PVEIDE) Vo, 5¢ Vi 4r Ve 3r

= Ve sr
VG} 1F

IPatterned PV3D3"

-

N-type
QINETs

Ve, 4r

V.S} 1F

Vs o

V
5 3F
r VS}"F

5 5 5 5
10 —n = 10V 10 —n = 10V 10 —in= 10V 0 —_—Vo= DV
108} T VeV w00l T Vo=2V 10° 2v | ool o .. V=2V
1071 107 107 107
< 10°
S‘]Oa 10° 10°
.. 10° .
=107 10° 10 0
10" 10" 10" 10"
10” N-type transistor 10" N-type transistor 'F'-typetransismr :'" 10‘1 P-type transistor 10“ P-ty pe transistor
1 on 1st floar on 2nd floor 10 "2} on 3rd floor 12| on 4th floor IO 107 on 5th floor
Ve 0 27578 § w2 0 % &6 8 W Ao b &0 20 0w b 4 % 0 20 A0 % b 4 = 0 2
- Vs (V) Vs (V) Ve (V) Vs [V] Vs (V)
@ 100%b Yield :
**) 5_time hlgher denSIty of devices Highlighted in Nature Research Device & Materials Engineering Community

SiNANO IC%’ S E |NPACE ESSERC 2024 Workshop Emerging technologies in Advanced Computation, Advanced 17
Institute i ki 4t Ol Functionalities, Ground-breaking Technologies: Impact on International Cooperation

t
0!



o - - .. %
BRUGES
1= SEFPTEMBER ate's

Via-Hole-Less Metal Interconnects - =c=aV

-------------------\ p—

‘ VDD Vnn ) VDD
I I
I
: 3D-Integarated I -4 -ci -
! Inverter Circuit : v Vourz
I—---------_-_-_-_-_‘I VIN- VOI.IT+ VIN- VOUT
GND
VDUTI
4 4 Ving Gyg
e— Gyp Gyp e
3D-Integarated o
NANDZ/NOR Circuit | — oy
7 —_—\OD =8V
61
\ >
¥ = 4}
s ’/’ § l x
Exclusive OR ' ! W
Circuit e Gate electrodes l !
\ interconnect 5
0 > 4 : 8

'
Vin [V]
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NDT ternary circuits
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NDT ternary circuits
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NDT ternary circuits S823
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Nature Communications 14.1 (2023): 3757.
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NDT ternary circuits S823

T
o
= 5
S | —_—1TY = |
3 | 31 al
2 5 legic 1 o || | |
E* B ==
. —t s |
OPP SN 1
] £ o
n_r'ln’nn-ﬁ".l' hgu:ﬂ_ EE | | || | |

o 1 2 3 4 5 B 40

Nature Communications 14.1 (2023): 3757.

SiNANO IC% S E |NPACE ESSERC 2024 Workshop Emerging technologies in Advanced Computation, Advanced 26
Institute T in ke Ol Functionalities, Ground-breaking Technologies: Impact on International Cooperation

on semiconductors

&0




S-12 SEPTEMBER

ESSERC i3

Anti-ambipolar transistors S6=3
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Anti-ambipolar transistors S6=3
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