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extreme ul

o reiterated previously announced plans to put ext
Mobility Enhancement (EUV) lithography into production in 2018 at the 7nm node
200t Tso =, 248nm 4 http://www.eetimes.com/document.asp?
. doc_id=1331785 N
0.1 1 2018 7nm./—Fk

Electron Mobility [cm?/Vsec]

Effective Field [MV/cm]
K. Uchida et al., IEDM2002

oY -0t (E&EIE - KERIL), Sitetc SR FMEDEFHRIE
KIZENADHHT, 203058 R TORMLEE N IFTVRH LD RERIS R L
EHFTERLN.
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2017 D CPU/GPUD IR K

Qualcomm Snapdragon 835

Snapdragon 835 mobile platform. 34 mW HP 6 mw LP
’

Supporting a cutting-edge connected,
immersive and intelligent all-day

experience. 10 nm Process Technology FinFET

Galaxy S8+ SC-03)J

https://www.qualcomm.com/documents/snapdragon-835-mobile-
platform-product-brief

NVIDIA Tesla P100

250W
9.3 TFLOPS (single precision)
16nm Process Technology FinFET

ML DERNEFTE D4 TIE, XATHRDEFRRENIFIRIRDGPGPUL
YEHLELATREMEN S LY.
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M2M, Big DataBliRs

it DAL M2M. BigData
£IVIT—RRE.
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NTTZyoaAvEa—T42 98
http://www.ntt.co.jp/news2014/1401/140123a.html
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SENSOR GROWTH IN SMARTPHONES INOEN _
. o HE(HAD)
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L) e85 GALAXY S3

Hall Effect
v Pressure Prossure
b ok e I GALAXY 52 RGB RGE RGE
o e i = -
[ e Gyroscope Gyroscope Gyroscope Gyroscope
-GALAX'I'-'l: h Praximity FOXImiky Pre Proxi
Ambient Light Ambient Light Armib ght Al Ll Ambient Light
Accelerometer Accelerometer Acce meter A ker Accalerometar
Magnetometer Magnetometer Magnetometer Magnetometer Magnetometer

2010 20m 2012 2013 2014 2015+

INTEGRATED SENSORS, USER EXPERIENCES

https://www.qualcomm.com/news/ong/2014/04/24/behind-sixth-
sense-smartphones-snapdragon-processor-sensor-engine
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120 w milk or lactose

Ppm

804 #%L400m|

o1 /BB

42L300ml

r 3
v

Breath H2 concentration

Fl#1sg

-}
42.200m!

0 20 40 60 30 N]O IZ‘.U 140 loO I80 200 220 240 260 280 300

Time in minutes

R SR ZE TR 2 Vol9 (2012)

B2YE LCOo

SR CORBE | BUMELAIL (F=(XTRHHRE)
(ppm)

0~7 /O RAE—H—(0XK)
8~14 FARRE—H—(14KLLTF)
15~24 SFILRE—H—(15~24K)
25~34 ANE—XRE—H—(25~34K)
350k ANE—RE—H—(35KLLE)

H B : http://www.acom-kenpo.or.jp/healthinfo/kinen_conoudo.html
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Nonanal (C9) as Lung Cancer Marker

Lung cancer marker in exhaled breath

Discrimination of C9 nonanal from other
Ci molecules at ppb level is needed

Int. ancer 126, 2663-2670 (2010)

IZL;',‘I
g /

#E3E : 0.033nmol/L 0.033E-9/0.04087 =8.1E-10 = 0.81ppb
EMEZE : 0.085 nmol/L 2.1ppb
fhfE & 0.239 nmol/L 5.8ppb

nRT 1x0.0821 x 298

SR ImolDIATE V=

o = 24.466 L/mol
1/24.466 = 0.04087 mol/L
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Agilent 7980A

J47 O (#5)

. H
MNEHR:KHz
FRENERFH : 1~30 ppm

H  http://www.figaro.co.jp/

ETH:15mW
H49¢cm x W58cm x D51cm 49kg EE:0024¢
H#  http://www.home.agilent.com/ Molecules in Breath

ﬂ4Xj(, ﬁj\*ﬁ- H% Fﬁﬁ E L \ ( ~ 1 H# FEﬁ) * Hydrogen(H,): 1-200 pm (bacteria in intestines)

* Carbon monoxide(CO): 1-100 pm (smoker)
* Acetone(C;H0): 0.1-10 ppm (diabetes)
* Nitric monoxide(NO): 35 ppb (asthma)

Major Contaminant
* Water(H,0): 23000 ppm @20 °C, 1 atm.

* Ethanol(C,Hs0H): 75 ppm (threshold of alcohol
concentration in breath for car drivers)

Kert Uchlda, The 9% UiS-Japan fo y 5™, 2017,
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T. Tanaka et al., in submission.
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Suspended Structure for Efficient Self-Heating
T

Substrate

nanowire
Ti/Au \
SiO,/Si
Experiment
400-
300- 23uW
< i 43uW
S 1 23EW
g°200- 11UW
m - S—
100-_ Ai—dbﬁppb
NO, |
O0 1000 2000 3000 4000 [— T
. 0 1000 2000 3000 4000
Time (s) Time (s)

G. Meng, T. Yanagida et al., ACS Sensors, 1, p997 (2016).
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TS5RFY9(PEN) I4J)LL ENO, Y

(b) T=155°C

HER=

PR (E—2—(2& BT/ A R NE) TIETFAIEER T

FRAFYIERE~NDNO, Y EHIZHTY.

G. Meng, T. Yanagida et al., ACS Sensors, 1, p997 (2016). PEN: 7|_3U17' l/f/j‘j’)’l L—k
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