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Lg, Vdd, EOT Trend with Parallel path

STRI

B HP, LOP, LSTPEEH2013FEHADUTB FDSOIZE A, 20158FHSDouble Gateig A

Year of production 2009]2010[2011[2012] 2013 [2014]2015]2016[2017]2018[ 201920202021
Metall ¥ pitch (nm) 54 | 45 [ 38 [ 32| 27 [ 24 | 21 189169 15 [13.4[119]106
Lg (NM) 1 year delay 29 [ 27 [ 24 22 20 | 18 | 17 [153] 14 [128[11.7]107] 9.7
Vdd (V) for P8, FD, DG 1 [0.97]0.93] 09 [0.87]0.84]081[0.78(0.76[0.73[0.72[0.68 [ 0.66
EOT(nm)
HP Planar Bulk 1 [0.95[0.88]0.75
UTB FDSOI 0.57 0.57
Double Gate
ldsatN / |dsatP new 1.3 (129127126125 [1.24 122|121 1.2 |1.19]1.18|1.16 [ 1.15
Lg (NM) 1 year delay 32 20 [ 27 | 24 | 22 | 18 | 17 [15.3] 14 [12.8]11.7]107] 9.7
Vdd (V) for P8, FD, DG 0.95/0.95[0.85[085| 0.8 | 0.8 [0.75]0.75] 0.7 [ 0.7 [0.65[0.65] 0.6
LOP EOT(nm)
Planar Bulk 1 [09]09]085| 0.8
UTB FDSOI 0.9 [0.85] 0.8 [0.75 KA
Double Gate 08 | 08 |0.75[0.73] 0.7 [ 0.7
Lg (NM) 1 year delay 38 [ 32 [ 29 | 27 | 22 | 18 | 17 [15.3] 14 [12.8]11.7]10.7] 9.7
Vdd (V) for P8, FD, DG 1.05[1.05[205| 1 [0.95[0.95[0.95[0.85|0.85|0.85(0.85]0.75|0.75
EOT(nm)
LSTP Planar Bulk 12] 1 [12] 1 m_
UTB FDSOI 1.0 [0.95] 0.9 [N
Double Gate 1112112020097 009 m
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Potential Solutions
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NAND Flash OS# DMK
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Year of Production 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 [ 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
ITRS2008 P I FG | FG | FG FGICT| CT | CT [CT-30CT-3DCT-3DCT-3DCT-3DCT-3DCT-3DCT-30CT-3DCT-3DCT-3D
I TRS2009 FG | FG | FG_[FG/CTFG/CTCT-30CT-3DCT-3DCT-30CT-3DCT-3DCT-30CT-30CT-3DCT-3D
= A
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DEELULNEHERI SN, i —RZE
F &R 9 5 (Floating gate®!) #EiE
MESINFIZEFPEATFEATS
Fr—IrovTHEENEEEL., XI&

HIIC[E3RTIRBIESNDHET B,

FGE!
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Near-term Long-term
Year of Production 2007 | 2008 | 2009 [ 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Maximum number of bits per
ITRS2008 cell (MLC) [12] 2 2 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4
ITRS2009 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4

3bit/Cellb ZFfH L . 4bit/celllFZDEICEIZT HEF I,
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P
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o L S
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05 RN 58 R
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€

Array FET structure ('7)| _proposal | RCAT | RCAT |FinFET|FinFET|FinFET| FinFET|FinFET
2007 RM__| RCAT | RCAT |FInFET|FInFET | FinFET| FinFET | FInFET
oSS ML .| PYOROSA] | 25 | 28 |.25.).28. 0. .25 1. .25 | .28

2007 RM 25 25 25 25 25 | 25 |25
CYINAasr | CYTnasr | CyNnasr | SYTNGer | Sylinder

capacitor structure proposal | lpedestal ip p || Ipedestal | Iped P || pedestal
Mim MM MM MM MM Mim MM
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2007 RM | /pedestal |ip B Ipedestal | p p pedeastal
MiM MIM MM MIM MM Mk MM
Ultra Ultra Ultra Ultra
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new new new new
. = Zr02, Iz, IrQ2, | materlal, | material, | material, | material,
capacitor matarial proposal Hfo2 Hfo2 HfOZ  |strontl ontium| strentium| strontium
-based, | -based, | -based, | -based,
p kit | o kit| perovskit | p ki
es es | es es
Ultra Ultra Ultra Ultra
Highk; | Highk; | Highk; | Highk;
new new new new
Zr0z, Zr0z, Zr02, | material, | material, | material, | material,
2007 RM HfoZ HfOZ Hroz ontium | strontium | strontium

-based, | -based, | -based, | -based,
p Kit|p kit| perovskit|p Lt
es es 85 &5

proposal | 42.00 | 42.00 | 42.00 | 55.00 | 55.00 | 60.00 1100.00
2007 RM_ | 42.00 | 42.00 | 42.00 | 55.00 | 55.00 | 55.00 | 55.00
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Radio Frequency and Analog/Mixed-Signal Technologies

for Wireless Communications
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Radio Frequency and Analog/Mixed-Signal Technologies dD
for Wireless Communications

B 20094 iRRF and AMS CMOSD Ak

léizlsliple LSTP 14BN PAEE N
Ml Parallel Pathld:?z:ﬁ Ltil,\ HK/MG%-:/-\ I UTB/DG%)\
=Toxg £ TR Btable b | z011| 2012 | 2013 | 2014 | 2015 | 2016

Performance RF/Analog \\ \

Supply Voltage (V) 1.1 &1.05 1.05| 1.0 0.95
Tox (nm) 1.2 1.2 1.2 1.2 1.1 1.1 1.1 1.1
Gate Length (nm) 38 38 32 29 27 22
gm/gds at 5Lmin-digital ~ A
1/f-noise (uV2umz2/Hz) ] HK/MGE]\?%IE E ye”OW m
& AT
Precision Analog/RF Driver u UTB/DG %]\—Célﬁ E Red
Supply Voltage (V) 25 18 [ I8 1181718 |18 |18 | 1.8
~ . . .
Tox_(nm) \5 3 | M Option Device®IntegrationTHZ %
BHP CMOSZEmm-WavelZ&#) &l 180 &%
bR 160 < IOFEDAEEHEEDT-O
<7 TYIZ J:é*%m’*&ﬂ@#&) 0] 360 360/ /ﬂao 360 | 360 [ 360

Ava//ab///zj/ofopz‘/ona/aV\ / limited | limited | common| common| wide | wide | wide | wide
High-valtage FETS

Wo rll CMOS NFET [1 HP CMOS lag N}rs]
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