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Fumitake Mieno Ph.D.

MEBREZECBWNTIT7TE DEHIZCBWVNTT 6 FEHOZR PEEE - H=EEE
RN AR T £ (Global Research & Innovative Solutions Co. Ltd.) 2015-I18%#

BB

FigEHEIF R ( DNS Electronics (Shanghai) Co., Ltd. )  2014-2015
EARFTENE (SMIC ) 2002 - 2014

% BB R ( Toppan SMIC Electronics (Shanghai) Co. Ltd.)
R iR & (Electron device business unit, Fujitsu Co. Ltd.) 1981-2002

7 ATIvolLa—F:
ISSM international paper committee member from 2004.
Kyoto Prize nominator.
51 technical Papers and proceedings.
643 patents.
The Japan Association for Chinese Economy and Management Studies member.

IEEE EDS Member.
CBA(Certificate of Business Administration) from Grobis Management School.
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Social infrastructure,
Industrial infrastructure,
National security/defense

Key devices

US; OS, Fabless, CPU, GPU
Memory, Power, Analog

Taiwan; Foundry, Fabless
Korea; Memory, Foundry

China; Foundry, Fabless,
Assembly, Testing, EMS

Japan; Other parts, Memory,

CIS, Equipment, Materials

EFEA(E, g, ) DURY

Risk 1. Key devices from overseas.
Smart phone, Al, 10T, Robot, Drone,
etc.

Risk 2. Missing Fundamental base
for the technology development
of the future key devices.

Risk 3. Equipment and Materials.
One of the Gating factors,

advanced equipment and materials.

Risk4. Current rules are not effective.
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End products,

System, Software T o T € a) / Bl RT—hIA>

Innovative
User Interface

>

Time

Moore’s Law
Exponential progress of Electron Devices.
(Density, Cost, Performance) :

p=2n/1.5

Architectures
sustained by
Electron Devices progress

Continuity of
Z IaW Exponential progress

%éﬁ%ﬁﬁ(@ Hhigh %*;%)bfiiﬁliﬁ by In novatlve_
St iy Electron Devices
CEITEY, IEHEMME R R THE T D,
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Applications

Social Infrastructure

Industrial Infrastructure
Defense Infrastructure

F—TIJ—R
Ty =5 BB

https://www.nikkei.com/article/DGKKZ0135848

.............

0S7A300C1KES000

GRAINNS

/ Social Infrastructure Example.
Uber, Airbnb, e-commerce,
: Fintech, Share e-car, Share bicycle, etc.
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Defense

Cashless Society @ O ©
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Moore’s Law \
Exponential progress of Electron Dev:ces
(Density, Cost, Performance)

p_2n/1 5 ‘ \

Continuity of
Exponential progress
by innovative
Electron Devices
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Ltim Foundry 14/28/40nm 48
SMIC —
= Foundry 28/40/55nm 7
HLMC Lz Foundry/IDM 28/40nm 7 FERY
HHG 3 Foundry 65/90nm 10 20170802% &
YMTC(XMC) HiE 3DNAND,DRAM 64P/20nm 24 20195EEFE
Jinghe =Y s LCD driver 0.11/90nm 22
Innotron &m DRAM 19nm 8 2018F 2B =EEFE
HIDM(Tacoma) R CIS 25 B R Tacomal8A4 > F
AOS BB Power Device 1 HE# AR
Intel KiE Xpoint NAND 35
TSMC 35 Foundry 16nm 3
EP Foundry 40/28nm 6.3
UMC
SR DRAM 20nm 1
GF £ Foundry FDSOIZERTE
—E5% EEnYHEZE
http://ee.ofweek.com/2017-08/ART-8120-2816-30160280.html
http://www.eefocus.com/embedded/386801 20171007
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KEEDERE

BELEILEICE KA L EE ZDRAERH

FSUTKK#EIX8H148 ., REICKA MM EIEDREELELERRIZ, BEE301
FIZE LKA P EEBE GORERIREIRTT 5. KEENPEANDEMBEEROS
NET—RGEFFHLGAR, TH LI NITFBEREEDOHK BRI T 5. BEE
3015 1E, KKR#FEICEAFREIE LEITIREDHIFIERZEZ TS, KBEALFREB(US
TR)WALEGEZHENGTLWNZAEL. 70O IEHITNIERFEELHZICAY. S
SIZERTERITNITHREREZR 5,
http://www.nikkei.com/article/DGXLASFK13HOC_T10C17A8000000/?dg=1&nf=1

PERLPEICIIXIEERST R IV FI3—XDEIN. M5 T RKEFEFEH R
PEBRFEEFROHIBRESHINY=A - Ty -FvEZ)LIN—F—XHKFE
BAKRFITAREIOAVFIF—ADENRFETEIL TV -RIRET., FoU 7K KH#iE
Z9B13H. ENZEREELOEANSBEIDEIEFIETRLT -,

https://www.cnn.co.jp/business/35107254.html
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*(v/Hoay M7AHORAVKEEADBEINELE
1ISFEQRE-EXERICKEIKXTA7O - T7/A0—~DEPIRET., THNITKBRFIE
[fFot=1ZEMT=EWvbng, KBFOBEENKYBERE>T-DI., KN EREZES(C
FIUS)M2016F11AICIZ2RELDEZRENHSIERAL-TEIRESHIZLSFER
REREEA—D— (EREIZFXIRT7AOROVHOKXEEZAN)DEWRT, CNbRN=. BT A5
APOVDOKREEADBEWRIZ., KBTI Fo=EMITT1=,

[EBRICBITEIRED)—F =T A TPF IR TH=HIC1EWLVSBREE
KEEDBREDPCASTMN2017F 1A, HEDOA /NN RHKEIE TICTFERKRIZHEIT
BERED)—F =T EAZTFIEHERTA=OICIEVNVSHREEFIRE LT, VR—F
EENT—F 0T IN—TIZIEATIV DT IIVAL JPEILA Y - FI—ADFEENT
HEZTIEI=B A IN—DRBFERSD,

FNIZEDHE FEBEEZIORYFMOANIMBE (ADGERBRENOERELNZLHIEE
HEFOITH . BRFEFICELNTHIAXEZES. KEELTITEICEAZESHIFICIE
WAVEWD B IEIRTE, PEDEEBRRIMEELTHIGHRFZPNOLHEIZEFEZFIRSL.,
B LMBEZTIMARE L, BKEVNDIIZD) R—FDNREETENLNSUT
BUE T Tl it bbb =A N\ TBHREDRBFIZHIN TS Z &=, FERK
D)—F— 9T DT, BIRFBA-KEDREEHDHENTED,
http://www.nikkei.com/article/DGXMZ015394830X10C17A4000000/
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http://www.nikkei.com/article/DGXLZO830
60950Q5A210C1FFE000/

MIPAEZ R FILEXRER 2015/05/11#58
http://most.tus.ac.jp/mip/column/detail.php?i=834
- BIARA—N—Z A HITHERR

BB A—N— [CRARHLE DS LU REL ST HRIC,
ERERAFERL VN TEAINIEIA—FESIE) ZiRH
SFEHEFEF/A—N—ICHLTERLTLESA VAR DO AT S
[ZE<. RN EREBFRMAITHFOSA 2O RIZE W TR E M # L
TERALTLS
T4 ALK E R HY
FIEDTA U AREZSEICEETHIDHA LT, #EFES
A—N—HDBRE - FREETSELLGLHFETRIETITILOL
254t RTHIE
REITEVWSIAM A EREFEA—N—INREIT I FETE
ETOZIINALIZSAEURTBIE, SAEVRAZHICAELLE
T B A—N—II L TIEFEER(CFYT) DERFTEEIEH

DT IILALIZEBANXPEYR ;
Reform Commission) ML DEEZENFoNHH ?

i [E [E R ¥R FEZE 55 (NDRC: National Development and

http://eetimes.jp/ee/articles/1707/21/news068.html
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1980 1990 2000 2010 2020
e i 1Al SPERIVY. 3
7ra45 (MINEiE, 21 HEOREBEI7ILOLOFE, BEBPIE 20065

TEHEFE, BREW.AVTLAETCHRR 2004F% &Y. ZEFHHER)

TILS—RTLE

G CDMA (7 )Lals)

Cdma one —>DDI(KDDI), IDO &

TD MA WAP (Wireless Application Protocol)
GSM, PDC >HAMBRE —> F_s@mE
NTTRIE iE—R — > FOMA%kM
3G R—EI+2(742) I_g,a_,,,
CDOMA (77 )L3aLs)
CDMA2000
WCDMA
TD-CDMA
4 G https://hwww'.ocnbcd.cr?m/|2017/09/06/huawei—has—surpassed—appIe-as—the-worIds—second—Iargest— LT E
smartphone-brand.htm
Huawei has surpassed Apple as the world’s FDD-LTE

TD-LTE
second largest smartphone brand

5GRIF PEISFEM(2020FFTIZHSKHDEARIEE)
5G hEREEER; HR40HEEREARE. TVIVYY . /XT. 0TEE
#EA HF7ILAL AVTIL.GM VW, PUININ IN(T—)LE Z2EHEE

https://www.facebook.com/nikkeiichimen/posts/791576237
648197 (20171003)



https://www.facebook.com/nikkeiichimen/posts/791576237648197
https://www.facebook.com/nikkeiichimen/posts/791576237648197
https://www.facebook.com/nikkeiichimen/posts/791576237648197

I BHARFEEREXEDEBER

FEBEA—h—IvT10
Top 10 Worldwide Semiconductor Sales Leaders
(Excluding Foundries, $B)

FHEAEEE

2017314

GRAINNS

Rank 1993 2000 2006 2016 1M17
1 ntel 7.6 ntel 297 Inted e intel 570 Samsung 292
2 E 71 E 11.0 Samiung 197 Samiung 443 Intel s
3 3 ] 109 n 137 |Qualcomm (1) 154 SK Myren 114
M Motorols 58 | Semsung 106 |[Ioshima | 100 |srosdcomis) 152 | mMicron 106
s Hotach s2 n "% 3 29 SH Mynia 149 | Brosdcom (1) 84
6 n 40 | motorota 79 | [Resesas | 82 Micron 135 |Quakomm (1) 2.7
y Samiung 31 ST 79 Mynis 74 n 125 n 6
s [amban] 30 |[Cemai ] 74 | freescale 62 109 0
’ [rise] 29 Infineon s Nxp 59 NP 25 N as
10 23 Phitips 63 5.7 | MedlaTek(1) =8 infunecn 39
Top 10 Total ($8) 2 108.1 1182 202.1 1171
Sermi Market ($8) 1008 2186 265.5 3456 2018
Top 10 % of Total Semi  43% ar asx 5% sa%
Sowrce: I insights (1) Fabless
1990 1995 2000 2006 2014 2015 2016 2017H

BAX 5%t

41t

3t

3%t

2%t

20155 DFERMYT10, BERGTEITEZZ17122015/4/21 4%
http://www.nikkei.com/article/DGXMZ085896180Q5A420C1000000/

http://news.mynavi.jp/news/2017/08/03/031/
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HAFEXREDRIK
2016F B A FEE, by T100LREHT
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201642 H10H OBF1477HC(E

http://bylines.news.yahoo.co.jp/tsudakenji/
20160210-00054262/

FEIZHEMIME-FERRE
BARYEEAEDEBESHERK
http://diamond.jp/articles/-/69308

FEREEEE MHMBAFTLES
SEMI 3H17H.2014FH %,

20144 F)HTHEAHD4E3.7ERIL
AR (41.8(BF /L) E LE[EIoT=,

(B& 94.1{EFJL. dbK81.6(EFIL.
82 E68.4EK)L)

[NANDISW A LAEDEZ.
cMOStUH—DY=——LIst &, =
BHICHEHREIIGFTHLNMMTOT
ClEMho-BARLE, 512 BEL
THEREZEHITHOHELEN

Zo

FBAEA—H—FYT10 2016EFH
T " SOIEE~N—2
lBfii |FBiFEFE SaEd: (E T L)
11Tl CPU/I81{E 50,305
2l L3 AE M A0F
3|TMSC eyl 26 5AZ
Sk A =92, HE) 16,917
BlAO7 )Lk 1815 15 632
GlZ70—FaL B15 15,382
=490 AE! 14816
871 F+ad 12112
o |MNXP h—Tl 10,200
10|14 Fa=7 h—Tl f 595
N AE!) 6,880
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=2H. TEBEMERAWFYTIEE
mKFE/IK ThFUT

BRICTBAMISITREmFVIIEEENLGL, I1EEFETIFLHS, BE. 8. XEH
SHEFEIHAY—F IV RAITIONME ZABERTINDDOHAFRIZEWNT, BAMS (T E
im1onmLL DO BAHEShAKEHLELY, (201 7FE5H26HIRE)

[CIEBRIEESEZAID... LR THDE AR TFYTEYRERBTETLSA—I—%
72(;1’1;[31 A—N—REELCBEEOHAEHLE LELSFYTYMBFELTLELD
75§ Hffo J

=N, |

S Fy Tty b Wi-Fi/ —
AN—IAS BT S(— AP BP RF PMIC Bluetooth GNSS A—FT4A DRAM
Galaxy S8 Samsung Electronics 8t Bt 81t Senﬁzg:]?usctor Broadcom Cirrus Logic Bt
Xiaomi Mi6 Qualcomm =i Bt Bt =Fd Bt =Fid
Umi Z MediaTek Bit Bit Bit Bt Bit Bit
AEUNRSA —
HUAWEI P10 Plus Hisilicon Bit Bt 8t Serﬁg;‘fjﬁor Broadcom B4t
iPhone 7 Apple Bt Qualcomm Qualcomm Semg‘::}z%ctor Senﬁg:\?usctor Qualcomm Cirrus Logic

CDI0ETERIS=2E. RDIVFETHRIASHZE(16) : L—T DEBIIRBTE ' 10nmIZE AL =GalaxyiE&EH T Oty DZEE

(2017/8/10)  http://eetimes.jp/ee/articles/1705/26/news010.html
BRNBETIRSITOTOHIN VR (19)  “EEDHEAEDLE " BNEARTREF VT VLD FTEFEZ (1/3)

http://eetimes.jp/ee/articles/1708/09/news013 2.html
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EH. AINORYEEHA ﬁ
BIEE ASHEERFREMERAREELT—2017

BiE; KRENEHRT—2FBAFRREDOER. AT —3TAMYRNELFFTRAL-EIEIC
MU CETA/R=—3  DEIHZHEAE,

XEFESFE APTODIIR2016 (ATHEE EvFT—4/ 10T/ HAN\—tF 1) TS TOSTHE)

BiF; RFEICSEL-EHENECATNRERRZHTZAVTESERXIFBROMNEAZ

AlREE T S S L E T DRI
BEEZEX AlResearch Center (AIRC) 2015

AT EFEE(ZRIT T EN-AETTFTEFITBEL _
STV REGEIRIEZ 20192 (EFE

XBURFYTERHFE (UFVFETYDAVEL—TAVY) o
(CEATEC2017 ATHIEEHRtL4—E it#E—EHELy) B HuaweiKirin 970
AIXT IS chip

e — . AIRCO B BE EAIZ XY A GEERRE
ERERER i 5TEVME o TaskAun Ak
R E KA AR
; = I N

e eagiae s VR e R
. http://www.meti.go.jp/committee/sanko
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IV BARLSXDEK F8HoEd

Applications / BEBRBRYIZ,
/ BFT/\MMA, FEEKIE
Social Infrastructure chholgik EEMHEFEL.
Industrial Infrastructure HEeEEERELTLK

Defense Infrastructure
‘V
Ty H

NUI;
Neural User Interface

Defense
Infrastructure

/ Direct Neural Interfaces

Moore’s Law
Exponential progress of Electron Device
(Density, Cost, Performance) B M I/BCI
p=2n/1.5
Continuity of ‘ Arc gre
Exponential progress sustainegpy
Z IaW by innovative ElectrogfiDevices Hog!
Electron Devices
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IV BALEDEEE FEXRDE®

2015 2020 2025 2030 2035 2040 2045
Population(mil) 126.6 124.1 120.7 116.6 112.1 107.3 102.2
Ratio 65a(%)* 26.8 29.1 30.3 31.6 33.4 36.1 37.7
User
Interface Keyboard
Mouse
Touch panel
Motion
Voice
BCI
BMI
Electron | Smart phone BCI for pet BCl phone, BMI for pet
Devices | Tablet Wearable PC e rapjet BMI cvb
loT Glass ' . cybore
Products BCl wearable devices .
Car Gas, Hybrid Watch BCI house Brain Chip
Electric Car Smart house BCI bicycle Quantum computer
Neuro computer e Medical Instruments
Wearable Robot
BCI AVC
Autonomous Drones BCI autonomous vehicle
Robot Auto vehicle control BCl autonomous robot
Autonomous robot
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CSR (Corporate Social Responsibility)
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hEIXE FEHEK8, 12473

FHFERE

FIGETE WEAR

20204F

SHIB/AHEANES ; Mgr. 1200A. Eng. 24, O00A ., Op. 72, OO0OA
SFEREBARUS—ILEAER; Mgr. 420 A Eng. 7, 000 A

hEXEE $EE124FITIHEHE

T X BT = T42/00— [2020ETHIFE BUSS
SMIC J:i‘_% Foundry 14/28/40nm 48

= Foundry 28/40/55nm 7
HLMC | k& Foundry /IDM |28/40nm 7
XMC AW 3DNAND,DRAM64P/20nm 24
Jinghe |&IB LCD driver 0.11/90nm 2.2
Tacoma |EHE CIS 25
AOS = Power Device 1
Intel .- Xpoint NAND 3.5
TSMC |EHE Foundry 16nm 3
UM [E P Foundry 40/28nm 6.3

RN DRAM 20nm 1
GE B= Foundry

12/11/2017

GRAINNS Co.Ltd. Proprietary & Confidential
Copylight @ GRAINNS Co.Ltd. 2017. All

rights reserved.

29




V BXREXOHE FEERE
hEXE $8EE124FITIHEE

THBHEAE {KFE :Mgr. 50A Eng. 1T000A Op. 3000A
12T/ PHEANER ; Mgr. 600A., Eng. 12, O00A. Op. 36, O00A
HERNASA—PHEAR RE; Mgr. 21 A (BANX7HFR). Eng. 350 A (50N X 7HVAR)

SFEREERVST—PEAER; Mgr. 210, Eng. 3, 500 A
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TBHEAE {RF ;Mgr. 50A Eng. 1T000A Op. 3000A
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