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Logic Tech nology Scaling,” S. Liao et al, TSMC)

Figure 1a. The evolution of device
architecture from FinFET, to nanosheet
FET (NSFET), to 3D stacked CFETs. Novel
transistor architecture innovations keep
fueling the drive to continue Moore’s
Law scaling. 1b. An inline cross-section
TEM demonstration of a monolithic
CFET with a gate pitch of 48nm and with
nFETs placed above pFETs, and both
types of transistors surrounded by a
single metal gate.
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(Paper 29.2, “Demonstration of a Stacked CMOS Inverter at 60nm Gate Pitch with Power Via and Direct

Backside Device Contacts’M. Radosaviljevic et al,Intel)
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Figure 2. This inverter voltage transfer curve, which verifies that all highlighted
components are working together on the same diffusion, |nd|ca'r°s a well—balanced
inverter. L ST
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Figure 3. Bright (left) - and dark-field (right) TEM images of the stacked 1.-MoS2

channel structure with a C-type metal contact. e 2T
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Performance of Integration Modules Toward Scaled CMOS with Transition Metal Dichalcogenide
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Figure 4. An X-TEM image (left) and EDS
analyses (right) of the single-gated 1GZ0
vertical channel transistor after gate
stack formation.
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Figure 5. The images show the final die layout (left) and SEM cross-section (center)
of a 32Gb NVDRAM with 1T1C memory layers, fabricated over a CMOS array. On

the right is a schematic diagram of NVDRAM memory arrays, showing polysilicon
access device with orthogonal wordline (WL) and digitline (DL), - ﬂd ;IvnF—/

memory cells.

—— 2T

FEERNFESE OGS TR X RS Z BB EE) R mmRZES] - 07 SSEREFEED - &%

BB (FE) M RIERIEACTNENTEENRRE TRE - BE

EERATITAEBEMRES T/F - FHalET

FREASHHEAEREUH LRI 7 FE HZO¥ZFEIRIAIZ03/E - EEEIZRE / SRFHNARED - AR

BARO3FAMSEZEHZOMR MR P RIIVEIEA7.3V, 1B

FEENANDINER AW 12VIFEE R H 7 —FRE

BT2E, BEARER

—SRRE AL

R - (Paper 24.1, “Experimental Demonstration and

Modeling of a Ferroelectric Gate Stack with a Tunnel Dielectric Insert for NAND Applications,” D. Das et

al, Georgia Tech/Samsung)

ET AT BELSHEIRRHNBHERE - SEHNIEDME

BANAZERZ,

WERRI =M ENHEREESHERN



LLEIGPURMRE, BReEMEERBEEVES | KNEA LSRRI EHRIT R NNERERZ KA

25 - M - BEN AT E(CIMEREWERELAETRIARCIMBESE Z B EHIEE ml
- RREANE-ENHEEROAERBERTRENA LREECIMEEITZTX Z BT - XAKEN 7
REMEMENBAEHERE - BEAFASHHS L —T 8 - 3D8RMEM, ERWRFE PSSR

HECIMEESZ £ - IR BENMIIEZEES - 1kbMFSIB="T18EEAHR : AT CIMER128kbEFhfo2

BIEIARRAMBES! ; AT HUREEN O EEIRIKECNT-FET/ ta205&RRAM 1TIRZE D EZE ; FISi

CMOS#ZEZ(E6),
X 34 1T1R buffer macro layer &
274 CIM layer (1024 RRAM+2646 CNTFETs)
Data Interface 128k-bit analog RRAM array o) ﬁ 1 Out
. -
ME = AR o [y
K- p-] E I
I = J < H n
[ 1%5i-cMOS layer | WL
Data Interface = > river
el s[5
- ' : LR é
B e ,i
Fully stackable Buffer ar| Rauter arra
\ o ata C J

CNT-RRAM layer Ta:0s-based multi-bit RRAM

}
I
» 0 1
CIM layer ~ CNTF S | :
|
ILVs and Metal ! g
Interconnctions e
: ARlog RAAM TETiN

TaOs
| HfO.

| B

Si-CMOS layer =

Figure 6. Left is a schematic showing the three functional layers: Si CMOS logic,
RRAM-based CIM, and CNT-RRAM 1T1R buffer macro. The right shows cross-
sectional TEM images of the device. W=t =
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Figure 7. The new process flow for the 3D monolithic integration of GaN and Si
CMOS by layer transfer, where the high-temperature activation steps for the Si
CMOS transistors are completed before the gate dielectric of the GaN transistors is
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IGZODRAM-like, and 2D Mos2 phototransistor for smart Image sensing,” F.M Lee etal, Macronix/Taiwan
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Figure 9. The images show (left) a schematic illustration and (righ” -3 ert=s-1= |y

sectional SEM view of the 3-tier monolithic 3D image sensor structure.
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in a Monolithically Integrated CMOS/Photonics Technology Platform,” P. Neutens et al, IMEC)
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Off,” J. Zhang et al, Purdue Univ./Xiamen Univ.)
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