WG13 Emerging Research Materials (ERM)

AT /NARADT=ODERMEZF D EA]

ERRIERER (J—5—. L&)

PFHE (7%, BIEX). MOKLE (ERE S EREH

tF BBEF(RE) . REHE= (BEX). mR F(EREX), RNEE (BX).

REES (BK), KFRRE (TOK), /MER{ (D) L BHER (R2).
ERARFFE (REFT/TFHIVRA). BEER (RILX). UEZ (RLIJY—F),
MBI (P XK), FA&EE (RREmK). ERRF (ERU). IhE3X4l (RIEX).
WFEEIT (V=) BARZ (B, ILAX (1ETY)

Work in Progress - Do not publish STRJ WS: March 6, 2015, WG13 ERM 1



GE:

BC
CNT
DSA
ERD
ERM
ESH
EUV
FEP
FIB

FT
KFM
MM
MtM
MWCNT
OLED
0SC
PBTTT

PMMA
PIDS
ReRAM
SS
TMDC
TSV

Work in Progress - Do not publish

Beyond CMOS

Carbon Nanotube

Directed Self Assembly

Emerging Research Device (WG)
Emerging Research Material (WG)
Environment, Safety and Health
Extreme Ultra-Violet

Front End Process (WG)

Focused lon Beam

Focus topic

Kelvin Probe Force Microscopy
More Moore

More than Moore

Multi-walled CNT

Organic Light Emitting Diode
Outside system connectivity
Poly(2,5-bis(3-hexadecylthiophen-2-yl)thieno
[3,2-b]thiophene)

Polymethyl Methacrylate

Process Integration, Devices, and Structures
Resistive Random Access Memory
Subthreshold Swing

Transition Metal Dichalgogenide
Through Silicon Via

STRJ WS: March 6, 2015, WG13 ERM

2



z
A T

TaE@ef Es mslf 2= 0

A H
v a Se [Bel Kr
i AT FAEE TEARAES
Ir L B?, L &
Na ]!Hlllg
| Tm | &b
S 1 2l
. g K Sc Mn
lirh
5
Cs
15291
L B0
Fr AC 51
in
2
AARNE

1980~2000 Source: Intel

Work in Progress - Do not publish

Si technology:
Material Complexity

STRI

Increasing Exponentially

s

Ga Se
Cd|n| sn |l 7e | 1| Xe
0 e
n&u @ Md [ No
19 21
K Se
.05 44956
k1l
Rb
55
Cs
13291
[ £9-103
Fr | Ra
TP [F
90
e Th

STRJ WS: March 6, 2015, WG13 ERM 3



> WG13 (ERM) DIvay

ESyvav.
BITWG, FT(74+—hHARMEY D) DiaZx% THEtx
i) R T BAIEEtEDH BERMICDWNT., ZD:
ey - BRI ESSEBHS TS E

r RV Hd -
1) FITWG, FTOZ—X%ZBESHIcT S
2) Z—R%&Emlc I AIeetEDH AERMIZHEIRLHT
) Z—XEDEMWF v+ v TZRASHICT B, EEIRH
hHBIHEE. TS ZLBIRETT S
4) RIFIANEFRHIZBASHICT B

SS5ICHEEZE Yy a3 E LT, Potentially disruptive
materials opportunities DFFAEFLIREFTNA TS

ITRS20150DENERH

Work in Progress - Do not publish STRJ WS: March 6, 2015, WG13 ERM 4

XH X




> ITRS 2.0lcDvT TR
HIEEICATDTDDT7+—HA MEY Z(FDEREST N
HIRDITWGITHIFI N, FTEITWGICDWTITRS201513 31
FENS, FTEITWGIIHEEICEZLH S &Iz S,

System Integration—studies and recommends system architectures to meet the needs of the
industry. It prescribes ways of assembling heterogeneous building blocks into coherent systems.

Outside System Connectivity—refers to physical and wireless technologies that connect
different parts of systems.

Heterogeneous Integration—refers to the integration of separately manufactured technologies
that in the aggregate provide enhanced functionality.

Heterogeneous Components —describes devices that do not necessarily scale according to
“Moore’s Law,” and provide additional functionalities, such as power generation and
management, or sensing and actuating.

Beyond CMOS—describes devices, focused on new physical states, which provide functional
scaling substantially beyond CMOS, such as spin-based devices, ferromagnetic logic, and
atomic switch.

More Moore—refers to the continued shrinking of horizontal and vertical physical feature sizes
to reduce cost and improve performance.

Factory Integration consists of tools and processes necessary to produce items at affordable
cost in high volume.
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Aluminum §

Fig. 1. (a) Schematic image showing the process flow of flexible ReRAM.
(b) CCD camera image of the device when device was bent.

Copyright 2014 The Japan Society of Applied Physics
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Figure 2 | TEM investigation of the LAO/STO heterointerface on Si.

(a) A cross-sectional high-angle annular dark field (HAADF) image of a
5-nm-thick LAO,/ annealed TiO,-STO heterostructure grown on Si. Arrows
indicate the thickness of the LAQO layer. The scale bar corresponds to 50nm.
(b) A cross-sectional bright-field TEM image of the same sample showing
the existence of threading dislocations in the STO layer. Planar-view TEM
images of (¢} as-grown and (d) annealed STC films showing moiré patterns.
The scale bars in b, € and d correspond to 100 nm. (e) A high-resolution
HAADF image showing an atomically sharp interface between LAO film

and annealed TiO,-5TO on 5i. The dimension of the scale bar is Tnm.

ation of a two-dimensional electron gas at an oxide interface on silicon”

J. W. Park, et al., Nature Communications, vol. 1, pp. 94, (2010).
Reprinted by permission from Macmillan Publishers Ltd: Nature Communications, copyright (2010).
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