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Abstract

The semiconductor industry in Taiwan is well developed. Because of the high
cost of wafer manufacturing process, having a second source of equipment,
components, and materials would be beneficial for Taiwanese semiconductor
companies. The cost of production and dependency on original equipment suppliers
will decrease. In addition, Taiwanese companies seek the opportunity to be self-reliant
on developing production equipment in order to reduce the high cost of importing
equipment. However, the capacity of Taiwanese equipment manufacturers is limited.
Cooperate with foreign companies on key technology is the preferable solution. This
thesis focuses on the cooperation with Russia companies and check whether
Taiwanese companies can have a breakthrough at current situation.

This study includes the past, present, and the future development of Taiwanese
and Russian semiconductor industry. Literature review and interview method are two
main research methods. Collecting current reference of global, Taiwanese, and
Russian semiconductor industry and primary sources from the interview with
semiconductor industry experts, the author conducts an analysis on the development
of the semiconductor industry in Taiwan and Russia with the “Double Diamond”
model of Rugman and Verbeke. The analysis factors include “Factors conditions”,
“Demand conditions”, “Related and supporting industries”, and “Government.”
Further, this research proposes advice for cooperation and strategies.

Through theoretical analysis, technical cooperation between Taiwan and Russia
is expected to shorten the develop time of equipment. Industrial supply chain and
advanced manufacturing capacity in Taiwan can provide manufacturing, packaging
and testing service for Russia. Cooperation between Taiwan and Russia in the field of
semiconductor can complement each other and will promote industrial upgrading.

Keywords: Russian semiconductor industry, “Double Diamond” model,
Russia-Taiwan cooperation
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% 2-1 2016 # 23X %ﬁﬁ'ﬁg;& TE B2

—_ a2

73 #~
2016 | 2015 ERRE 2016 2016 2015 2015-2016
#FL | #EL T & i 5% T & ~ & 5%
1 1 R 53,996 15.9 51,690 4.5
Intel
2 2 z i 40,143 11.8 37,852 6.1
Samsung Electronics
3 4 % i 15,351 4.5 16,079 -4.5
Qualcomm
4 3 SKia+ 4 14,267 4.2 16,374 -12.9
SK hynix
5 16 i 13,149 3.9 5,216 152.1
3 a8
Broadcom Ltd.
6 5 F B 12,585 3.7 13,816 -8.9
Mikron Technology
7 6 W RE 11,776 3.5 11,533 2.1
Texus Instruments
8 7 K2 10,051 3.0 9,162 9.7
Toshiba
9 12 LA 9,170 2.7 6,543 40.1
L
NXP
10 11 ek S SE E S 8,697 2.6 6,704 29.7
Media Tek
Hi 150,499 44.2 159,799 -5.8
Bt 339,684 100 334,768 15

7ok kiR o Gartner, “Gartner Says Worldwide Semiconductor Revenue Grew 1.5 Percent in
2016”, January 2017, <http://www.gartner.com/newsroom/id/3573717>.

(Accessed : 2017.06.26 ) .
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v X E K L54% - ¢ B G AR Y SR A2011E s &3
~ 5 2016F 5297321008 # ~ > = & & 531% - 1 & 7| L
#2013 pr4l & 2p £ 5R5008 # ~ » 2016+ pF i 3 7 127% 4900

~BREE S
z 12%_20003?
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§EA o

£l H:t

2 4" %% (Texas Instruments, TI) =& = 3+ 1930 4 » =3¢ % FfE oo 47 E P LTS F 2 7

R S L EMeT B R LMY 0 AR B BRI R T R
o~ W qost & o <https://goo.gl/OaGluU> - (# & p ¥ : 2017.06. 16)

2L 2% L g (STMicroelectronics) = = *t 1957 # ( % SGS) > 1987 # %4 SGS-Thomson » % R
LR J“ WA AL pp X o <https://goo.gl/ivghUPY> - (¥ B p #p @ 2017.06.16)

2 ERAEFHELF L2 2 (Infineon Technologies) » & * ++ 1999 & » 8 4 E&]a R2
G4 L A e ffuﬁ’%;‘i—% O R R R L ] S x_m;c;u 22012 4
G3FE 39 RE o 2FIETF N 26700 % R 1 o <https://goo.gl/PyiTOP> - (# R p 4 :
2017.06.16)

2 |C Insights. <http://goo.gl/QXbVax> - ( Accessed : 2017.06.16 )
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22 rR LA A MASHR L

20154k .£ 20164c8 o8 () 2004 1314 20014 2015 15714 2015 2016 1&15 2016
BEH PLEY FEE SRE WL FEE SEH VLS FTEE

| 1 TASMC (Taiwan) 25,138 25% 9% 26,574 0% 9% 29488 11% 50%

2 2 GlobalFoundries (US.) 4,355 6% 0% 5019 15% 1% 5545 1% 1%

3 3 UMC Group (Taiwan) 4,331 99, 10% 4464 3% 10% 4,582 3% 9u;,

4 4 SMIC (China) 1,970 {0 5% 2,236 4% % 2921 3% 6%

5 5 Powerchip (Taiwan) 1,290 9o, 3% 1,268 2% 3% 1275 1% 3%

6 [ Tower Jazz (Israel) 828 (4% 2% | 941 16% 2% 1249 0% 2%
7 7 Vanguard( Taiwan) T4 11% s 736 ST 2% BOO Py 2%
8 8 Hua Hong Semi (China) 665 14% 2% 650 2% 1% 712 10% 1%
9 9 Dongbu HiTek(S. Korea) 541 20% 1% 503 10% 1% 672 13% 1%
10 10 X-Fab (Europe) 330 14% 1% 331 0% 1% 510 54%, 1%
- 48 2,280 3% 5% 2405 3% 5% 2251 0% <1%

8 42,519 18% 1008 45237 6%  100% 50,005  11%  100%

WP # % 4g (GlobalFoundries) 2015# & X & 4 7{%4000% ~ &_% A **IBM ek it
mPSHERNFIAEET AT P EECL FHEEA
TR kR L —’ﬁ %72 5 Samsung Cuts Intel' s Semiconductor Sales Lead to 16% in 2Q15,
August 2015, IC Insights.

2013 &% 2014 & >R L ERA L HF B 702013 & 2o X FHERT R
33154 %28F ¥ % %2014 & By F B 5 3403 BILF HE Ao AL T 7.9%
EHE CZERTIZFALAB LR A Lo EPEPCARE Y > M G A
4o 7% BB S E - ik sk I3 E 20141 2L EMERT L2
% % % &3 # 4 (Avago Technology ) <& LSI Corporation» £ % % %8 (MStar)
g4 (Media Tek) & & » % & % 2 f 48 (ON Semiconductor ) fzpf1 ¥
® g4 (Aptina Imaging) - # 2-3 % 2013 £ 2 2014 & > L LR -7 <

LN 0

M
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£2-3 201320142 X BB RAFE ~ 2 EF P b

2013 | 2014 | =T 2013 4z ¥ | 2014 4= ¥ | 2013-2014 | 2014

2 2L » & F EARTE

1 1 B 48,589 52,331 7.7% 15.4%
Intel

2 2 iR 30,636 34,742 13.4% 10/2%
Samsung Electronic

3 3 ® i 17,211 19,291 12.1% 5.7%
Qualcomm

5 4 F R 11,918 16,278 36.6% 4.8%
Micro Technology

4 5 SKi/a+ 4 12,625 15,997 26.7% 4.7%
SK Hynix

7 6 R E 10,591 11,538 8.9% 3.4%
Texas Instruments

6 7 L2 11,277 10,665 -5.4% 3.1%
Toshiba

8 8 30 8,199 8,428 2.8% 2.5%
Broadcom

9 9 PIRERE ] 8,082 7,376 -8.7% 2.2%
STMicroelectronics

10 10 WERF 7,979 7,276 -8.8% 2.1%
Renesas Electronics
H 148,321 156,409 55 46.0
4.2+ (Total Market) | 315,428 340,331 7.9% 100%

Hi-%2 74 2~

AL &R -7 Worldwide Semiconductor Revenue Grew 7.9 Percent in 2014, According to
Final Results by Gartner.” , March 2015, Gartner.
<http://www.gartner.com/newsroom/id/3023317>. ( Accessed : 2017.06.28 ) .

52011# 2 2012% > zf L gl &

2011 # 5&1{{1 B 3154?;‘@28'ﬁ Fj-i = » 2012 # “E.\'i{f?- A %3403 ;:@}3137; o
2012 #:2011# & £ 7 7.9% »

B2 LA EHR

2 (R
RFfcE 3 EF 7 BFEE.
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%2-4 2011-20122 st L R ERFIRE ~* L F -3 ik F

2011 | 2012 | T8 2011 2012 2011-2012 | 2012

Pr#t fed  feE | HEF |k

1 1 AR 50,669 | 49,089 |-3.1% 16.4%
Intel

2 2 N 27,764 | 28,622 |3.1% 9.5%
Samsung Electronic

6 3 ® i 9,998 13,177 | 31.8% 4.4%
Qualcomm

4 4 F R 11,754 | 11,111 | -5.5% 3.7%
Micro Technology

3 5 SK &+ 4 11,769 | 10,610 |-9.8% 3.5%
SK Hynix

5 6 HYRE 10,650 |9,152 -14.1% 3.1%
Texas Instruments

8 7 LN 9,388 8,965 -4.5% 3.0%
Toshiba

7 8 #30 9,635 8,415 -12.7% 2.8%
Broadcom

10 9 pIREREE X ) 7,160 7,846 9.6% 2.6%
STMicroelectronics

9 10 HER+ 7,643 6,917 -9.5% 2.3%
Renesas Electronics
His 151,343 | 146,008 | -3.5% 48.7%
43+ (Total Market) | 307,773 | 299,912 | -2.6% 100%

Hi-%2 74 2~

TR kiR ¢ Worldwide Semiconductor Revenue Declined 2.6 Percent in 2012, According to
Final Results by Gartner. Gartner. <
http://www.gartner.com/newsroom/id/2405215>. ( Accessed : 2017.06.28 ) .
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AR LN LERET O BO| kA AR A E -

R

PP TICKT D EFERE o BRI BHERRAAY T e
EAEFFRAT AT ST HEMA ¥ 22015# A @ 5216160 4
2015% S L HRE A B2 L igA K@%‘};ﬁ:m o A i & 22011# B 4232015
£ 3 AL u2015# S2h i A o EA 2 X S B £ X k3 A
SHL RN Bend £ A RMPER g FFH2017# 4 L AN A @ g4 3T

M, & E H3590 0 £2-5% ¢ 4 ¥ 15 $|20114& 320168 SICA LA &Y

puu)

- E3
|

FEF (Him: Bo%) o st JBTSIAZ 53 FAL > 20145 L S04
$AEF S RA2VATE N0 # 520033k 5 0 GT25H E A 0 b 2L é@wéf_ﬁ_
B 3358 % A~ 216% L ARE S > W ER o AQARD AZ R o

2T2015 s EAEA B S KRR BN 2 o MICFREAENEE o<
https://mic.iii.org.tw/IndustryObservations_PressRelease02.aspx?sqno=391 > - (& & p # :

2017.06.15) -
PIARERNA S 16 EFF LI EMEHR L AEFEE 20151021 AR T A
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% 25 2011-2016 &# 2B ICA ¥ A&~ F L F
20114 | 20114 | 20124 | 20124 | 20134F | 20134F | 20144F | 20144 | 2015%F | 20154 | 20164F | 20164
HiEE HiREE HR = HR R R
ICAEYEFE | 15,627 | -117% | 16342 | 4.6% | 18,886 | 15.6% | 22.033 | 167% | 22,640 | 2.8% | 22,869 | 1.0%
1H
ICRET¥ | 3856 | -152% | 4115 | 67% | 4811 | 169% | 5763 | 19.8% | 5927 | 2.8% | 6273 | 58%
ICHUEESE | 7,867 | -12.6% | 8292 | 54% | 9965 | 202% | 11,731 | 17.7% | 12,300 | 4.9% | 12,096 | -1.7%
GERL | 5729 | -17% | 6483 | 13.2% | 7592 | 17.1% | 9,140 | 204% | 10,093 | 104% | 10,544 | 4.5%
OERRE | 2,138 | 32.5% | 1,809 | -154% | 2373 | 31.2% | 2,591 | 92% | 2,207 | -14.8% | 1552 | -20.7%
i
ICEHEH | 2,696 | -6.1% | 2720 | 0.9% | 2844 | 4.6% | 3,160 | 111% | 3,09 | -19% | 3,150 | 1.6%
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ERFAREME > FANP FAFTLA PPN E R WRI-EE -

FPp A R 23l 3 2 & B8 I%( Ministry of Communications and Mass Media)
$R£ Nikolai Nikiforov # 2015 & ¥ #7418 72 [ £]#73% 48 (Open Innovations
Forum) | 3] ? BRE P w E fFieie » RRB2rS 3> RRErEHEe P8 iT
ARSI PE > & ZHWMIEE KT Np)id 02015 & AR R Arm
%% (Ufa) # 7+ /& & i w5 (Shanghai Cooperation Organization) B EZ &
a3 8 @]éﬁ%ﬁ ' RNR RN ﬂ» 245 % % (Nikolai Nikiforov)~ #& 3| ¥4t 8 B 27 IT
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AE ks E- BIE RARFEAIRDFRET (Aofar Ee Fgi
oo B B2 & ¥ Infowatch 3 & Natalya Kasperskaya » g7 @ &3] > # B
PREAEA AR P MmO R A REPE S RT A Fa R
&@Kfﬂgiﬁﬁﬁﬂm}%? e A L T IR

B 1 LED:igfaAR% ~ f sk Rdrgf B (LR P K & 4 s (Lighting/LED) -
BARRP s gAeRGEEy > TS EE 6 ER* (motion
controller )~ L g s F 3 7 B R BTN [ EHS Y Bm R EBRP LD o
@dE R4 ALED#%E > B¢ Optogand i & cARSE ¢ ¥ > AP IR T 4
TR AL RBERE TEFP S AR RARE B )
L LW RenE R RS B LA BELEDS A Aol TN EF LD 5 &
£ 5 A ot B2 - o@m 1 ¥ p & it (Industrial Automation) 84 i & B % b %

O TR AU STERNN 7/ SR Y- .F -2 5 L

o2y
**ﬂ%&»

st vb o 48 e L Internet-of-Thing (@ #LloT) - %gvﬂ A A I
R IR O & SR O R RRCATE A R S L S T - S
FEAE -FELD  FRE LR - BRE 2R A Rrh e s
B ¥ 220154 © 47546005 o 4ok HE R 0 B TIRR] L2018PF 0 B R ATH
b X R R R 0 %6 ATE3R2500F o Ft (P AR T g 0 Bk AT
P g AL

MEBAER G S SRR A EF iR 30 RE S efap
# ﬁg;iiﬁ-’,}_fg.égf‘%it‘gﬁ {5tz sl et P kBB SRTF e KT
Flo o F B FALIEINE B AR R R BARY AT F ) A | o e e 5
%+§? Y-SR R r At TR L R - SRR LR R e R
R BE NI ARTFE 2 LF R UH§JB~A oI 20 & & R pF
KFEF AR ATEAMAL 2 S ERERFEDAH RS mAET B BN
M kg o PR A ek T HE 2 REAR AL B M S o B R
PR AT E 2 FRE AP ALFL - FRERA
(Alexander Prokhorov) 2 & + - = #1% (Nikolai Basov) & 1964 & g B § &F @ (¥
MFELErEEE -

% § = 1z & B (Telefonaktiebolaget L. M. Ericsson) % — 782 § 22 & W7 » A17%4 3 Lars

§ =
Magnus Ericsson -
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WEBAF 2 H A RRLTARE AP PR A2 AR > 20 2 FjdRL ¥
%@%ﬂ°@&%ﬁeﬁﬁﬁeméeW%ﬁeuuezpe%E;%epei
FAAMAE S o P EAA AT EF YR TFELAHEF R BB WH o d 0 H
¥ ’\;[{)L*LLIPDF - BA R RIEE AR OFFERRERIICES B
bl4ep % e 5 3¢ F i 5k (ground-based radar station) 4% F & % K hiE A i
EEi* gMTkF R (radio-photonics) erﬁllFL S AR IV EEA

)

+ Jow%ﬁe—eeﬁﬂﬁeﬁﬁﬁﬁﬂeﬁﬁﬁﬁg EE Ao F R R
% S BT X B R A 22 4R (solar magnetic storms) % w4 P* 7 7 # (lightning
strikes ) § HAISFLL 4 0 BAF AR @R e BRI MR

#7 L2 & [radar vision ;e

BN & -
AR I B RV M AR B RAETE LG Ry AR 2
¥ RS R S RS HAMEHTT UB R A E P kg ks ®
S Bty 850F 2+ 2 fEAET FRB Y BEFAFAEFH FH 1 &
S0Py S @~ 376 99 Iy (Novosibirsk) ~ & f 4c 3 % (Volga) »
B Rk ﬁ‘!ﬁlﬁg ® % KRET - 3 £ KRET # Foundation for Advanced
%MMMS#Fﬂﬁﬁﬁ%?4iﬁ§@j%@%ﬁﬁ?*éﬁ(mm
astronomy) ~ % i (radar) 2 H s 2 5 2 i@ % o« KRET 22 FAS #2015 # £ F &
EORR T ENAERELT I AHZ TR LS (Development of an active
phased array based on radio-photonics) | 3+ % > KRET 2 # 7 #-& 15 B AT4
PRSI TR AGEETFITR AN AH I T AR
ﬂ9ﬁ¢ﬁﬁ%’é BAR KU IR RERRT RH AL RS F

P BE RS 1 AR R

&7‘

i

[
I
o

ERARPHFRSLR LG L RA KR IR RAS SRR T
P KRET e& 32 Bindf B namETF 2 A#H2Z RG22 kit BRLamX

CF G LERROE L RALR AR RE R

KRET e3¢ {7 & £ + £ % 7] 2 (Nikolai Kolesov)in i » m AT £+ § 4 -
By w R OPEAER ART AL R L R TS g B R RAT R
BB - B AR R PR hRE L R ’ﬁ ﬁ' *@‘}fi I %~ R o 3] 2020 #
PE- B AT FE R KRET 3 R A E EBruiv 2 LA * T ~ 52
H e m smEHE k sL (radio-frequency systems) ) gt PR RIS AT ERe -
PR o BhA T A AMTEIRY LAAT XTI EpLA A

9 i1 kS SRR BN B o T T 10096 e i g S B E
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(radio-optical phased array antennas ) - & #p } kv iz - BibEREL - F
HEFE g ARATHEE T URFTHEPZ2 AL e > 2 5 T arendpa o
Z‘\'J °

Pt M EMT RS AL AR AH DT EREE > BT R T &
PAKFA RS 2 — 5 A BN | A8 ppFs @ * Ags 3 TR > i
AR FhEn G R o g MY kT ;ﬁ.#ﬁ AR S RPERFRAREE
2%~ e b7 B i kSRR 2 G
ISR ééfﬂﬁ (radar radiation frequency ) 10 GHz # # e 3 cm = Fl 2 1-2
GHz> & T £+ Biprd 7| % &5 59 F PF 8 5 1Hz 7] 100GHz rmpv%lp\ FE
Fo ¥ =36 » @MTEFHFPLATRET LR F- 4 TX 3R E (Xray
vision) | - # f],%{if_%? 500 = 2 “HREE NPT g 4 2 Fariman 3D
Prifoo d S ERT T B E R EBRS > 8- 0 By kG - B
TARDG N FRET UEP T EBRERT URRF - BHG S04

=

70

o

14 gk"})’?ﬂliﬁ,ﬂ mi‘gﬁ I»Ovﬁr'-ac

IS A

I
%

(z) R¥ A

G F 20148 Baed S HRAEBENMT S A LRE RS REIT AP

B E T AL RILR, +,k¢~‘”ﬁgi:}i*K(Econom|cs and Science Department at the
German Embassy in Russia)¥% & ;x  # & < @ 5= (Wolfgang Dik)za s » & 42 &
EIERBES AREFE A o Pt 12014 & Bk e 2224 ‘gZE&];I* 421610078 ~ & &
®3- 3% » Wolfgang Dikp 2 4% ~ 22 2 fhpt e B R A (A & cho 5 14 2740 °
& 7 F # 4 5§54 (Zhukovsky Central Aerohydrodynamic Institute) st f # * - I ¥
< E R AT A R BE E o 7 L34 (Sergei Chernyshev) » dp? i R g1
EFHERTEEE LS PN T L B ERE TERERSFEAS
,}i;}i—r‘; -7 ﬁgm °

‘iﬁ?*m;miﬂmgﬂum&%%AW%’u¢ EN
GREPBAFL AR E KT AL BRIE

S 5
';%ﬁl?i\ﬁmé_%i%ﬁ’i@% BBAT RGBSR TATA o

0 Rostec website. <http://rostec.ru/en/research/tecnology/4517645>. (Accessed : 2017.06.18).
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SRR SEENAA AR YL RO B R
1 ’E‘E;{Jfffﬂp\i%%gé#‘m%?}g i

Bkt AEP o AT REE S FEH AT B L TEA R RA
EHLE M LEMAP L FEAIE BN AF B FRLIAE S AEL

£

e
973“"’5‘%’)5 R o e iR O P \}&'féi%”‘%-‘ﬁ%%“& » Bl 5

gﬁjjﬂ ﬁ?%ﬁnﬁ%%@ﬁ%%

N LA ?iéﬁﬁé%?ﬁm*%ﬁm’uiﬂ MG R B
LR zgﬂﬁP%Aﬁowﬂp%Aﬁ SR 2 f R
%ﬁa%mgﬂﬂmé& QISR - S U R AR L
IC3K 3 R B B2 (LS4 ICK3 Y g 2 5 a0 4 cniE ke o

B PP s § A% B L #1(Voronezh) P sata gl E s
i

ME RGBS P o b T R E R BET N HE R T AE B RERAE
FHEPARLAL PN BN I R R REEE RO S SR T AR
BRE P R RATE A EERPATR T 002 RS 4 endt A ok T o 4
() r#

R A RIY 20 ARG 23 2% 90% 1
FEEAE S PRBE L FAFE ER AL
EodapE T2 ¥ o R4 R REIOT A R

P AML £ A RS E R R AT
i&,"uﬁiﬁiﬁ%ﬁuéﬁay;oa&%ﬁﬁﬁamsﬁﬂ
'irZHOﬁauﬁ4F“%”ér ,ﬁq;ﬁ14a)a( ) A HE R

1;..
\\\Xr

bl SRR Vs EN e, ¥ - ERELRND FLAFL ERHSS S
ST EE RTINS L I
PR B R ATt MR ATR AR B JEHLEATF 534 2L dh- A3 o 4 LSBT AR
o - o
BogrE ol (B2 ) et A RAY G 2SS 0 A v f #T 158 F A 0 AR BATE L F 2
Avomg i 3133.06 4 /T 2 E .
Qe R S e
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%&%mm*“~m%$\ﬁfl¥\?4¥ﬁ%%%£mﬁiﬁ%’ﬂj&
2020 & % A £ # 4c 10%-20% o

(=) F#&
R ELZIES EHED DS RARE Sk ¢ RS LREE 2

- o%tbi(v} ,@j;ﬂ-lﬂ %_,g‘ga‘, U’?’U’ #&'—"H‘fli %?m %, /‘;% HIR e i
EKHE o PRERESEMX HenE S PRI g o

>

Foo ARMESHRPEIAZIEC

-

B BRMIRLEMBRF AL T BP T ARMIEWA I R EY
PUE AR A SR R et TR F T ARM L EMA £ P
a5 einas o 2 @ ordk B] e Angstrem-T ~ Mikron ~ Crocus Nano Electronics -
Ruselectronics #-& 14 A @2 84 ¢ p e T4 2R ARiER
TG Ger B S ANIRIRE AR 0 FI 7 gl ¥R BEATRE &7 3
FHOEPRFE P AR LEMAEFRRG G- P S THERFEE
=0 SR A . ;‘l’ﬁ TR Fme gttt g A AR L g ¥ 2 ;};tﬁfrifp&gm

ﬁf""%ﬁ” R AR E 2 TR R RS o

~ XA MR

1. KM211

KM211 8 8% B #7148 £ chICR - B2 — o TAICK 3 > & F ¥ 5 5k 7 &
PN F it BEERA X RICH I P EE M AZ B e BE P ¢ hk e
TEA AN A W E S T SHYDRA - iy 4] BT 2 KROLIK ~ KVARC RISC
F7ou o B s IP Design i _4c i# 4c % % ( Crypto accelerators )~ & j#+1% e k2 % ( Math
coprocessors and accelerators) ~ 4 &+ % &447 (Smartcardsand RFID) ~ #4 %

TRARMEGRAL B ERERG AWM LA GASRAT A
<http://www.trade.gov.tw/Pages/detail.aspx?nodel D=45&pid=571319&did=106703>-( & & p ¥ :
2017.06.10) -

76 LRI 5 B e s RWERSRPF -

72014 & KM2L1 45 5 5 4 T 88 6 B f i sti— TR
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(Controllers) ~ /i & (lInterfaces) -~ &% 34 #1% (Memory controllers) -~ % i
IP (Peripheral IP) ~ #g“ IP% -

2. Milandr

Milandr &_#k % 27

ASIC R IRFFD P 0 & §RIHCR S - R A e
T#lpq?f;?f;] A4 &ﬁk fi‘“ A

PRI ri & IC KPP =N R R B
Zelenograd -
P B kg LH L3t ik (ADC» DAC PLI %) ~ = < MCU
Bt IP K3~ S IC K3 - MCU fo DSP B IR0 5 » 7 $7de 3 sk T 1
BA AR CPTRE A 2 F G BB~ ORL 2A 5 & F (Low Input
/Low Dropout 2A Regulator) ~ 1.5A § §* & in e% & 4] DC-DC # 3% % ( Step-down
DC-DC converter with 1.5A load current) ~ i 5/ % > FHT R4 ZHE < IP
( Low power small area fully integrated Power Management Unit IP) % o H s 384

¥ ;1"&1‘ FZ 2 ek oo
3. Mikron

Mikron & Sitronics## = 2> & o Sitronis & 8 %2712 2 b > R K 7d < FEIC
+ 2 #3750 £ ] MasterCard 2 2 Visasiai o B L343 % 4 ,gr;ﬂ@;
PATAPRISAE S - 17 51 2 ( Near Field Communication » f#§ & NFC) 4% ~ i 3
AR REECE IR R Pt E ¢ R AT AR ATk st e Mikron g P owe Bk R Ao < X
EWEA A WULF PR S gk v v Bl AWMERE HELE K
A

£ 2 7 (Integrated Design and Manufacture) 4 je#t 2 2 g w7 42— » 2 &

w5~ RFID* 4 3 ?lxe"z BB SLAEF 2 LAFRERY B/ % 2 ik

® MILANDR website. <http://www.milandr.com/#home>. (# & p # : 2017.06.20)

1343 (Near Field Communication » NFC) » % #3i7 BEdf & 5230 3 » B @ FE#en 4 & ST
MBHT LR S KB 2L B FARA ST O a2 (39 &) P EHTH

##HA_RFID 2 3 iiiﬁtr d ?ta‘d@ i %*t?;”*‘*‘ | (RFID) %@ &k o 75 & - %ﬁt‘—:ﬁf:rs
A cham AR B 0 A 13.56MHz 4f & 18 73t 20 o 4 gE3E - <https://goo.gl/zcE51b> - (& B P
#p :2017.06.10) -

80 43 £ & #5¢ (IDM, Integrated Design and Manufacture ) » T — & 2 & & P2k 2 ~ s 7| 4
Benpdtnfe FREEDEY T A AP F IR dom B o<https.//goo.gI/Wb6sxj> o

(B p ¥ :2017.06.10) -

8 RFID( Radio Frequency Identification ) BT A AR RS P B ] LS
# #w) % ki(Radio Frequency Identification system » RFID system) - RFID ® < 3 & 3547 528
GiEL o 3Rk MLAN RS ksl gk JIY MM ART A N BB EBTR R AT
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https://goo.gl/zcE51b
https://goo.gl/Wb6sxj

E% ( Microprocessors for smart-cards and ID documents) %2 - & 4 2 $E g &
# (RFID tags ( RFID: Radio Frequency IDentification & 4@ &4 28 %] % 35) %,
44+ =+ (inlaysand cards) ~ % /& % 2ZIC (Power management ICs) * ~ dtic /4
L gy (Discrete semiconductor devices) - 2015# 3%« @324 & 5 65% F
BAzz 4 AM > B ET? %2 7 2 Mostransavot & F & 9 > = B } € #1200
FERFIDYE & - ipfE 2l £ g Mikron#r3k 3 ehd, 0 12 % 180% 5 #4640

= < (bits) v f2 N el o B

4. Angstrem-T

Angstrem-T *+ 2005 & 6 * 10 %= = » & 1 & ehf £ ;% (Business model)
LA A REA I RIS P2 SR o 0 P T e A 7200 T ok
%% class 1000%°@ ALz 0 o B poo kY SRR E 2 G A AL E
ZERFEE KB IR RFEF AT L FREFRREHESL Y
22 AR HW PRI LRI P £ AL P LR BT
MR R riT2 TR AR o

1395 Gartner & B ek 47 > s 8L S 90-130 3 K chA 24 A1 b K7 Er
Bovoip R P AHELULPAZT G- Fp DR ARS o pph b2 EF
R s 21X - FEFRFIAE - UAREIHE  NERAFEZZ 15 7
et 22016 # 72 32 9 T § B R M B ATE PR iV 7 7 #84E(The
Russian National Standardization Research Institute ) = F % 42— 77 %2 GOST R

TR PR BRI R o 3% kA2 B A& WA 1 X 4 Antenna, or Coil ~ B &
% Transponder, or Tag ~ £ ® Transceiver, Reader  <http://goo.gl/nrzOHs> - ({& & p # :
2017.06.10) -

8 egaw ® (Microprocessors for smart-cards and ID documents) ] € #geni & F 3R 2 o

8 & sl T 5 £ #(RFID tags( RFID: Radio Frequency IDentification j& s s44g 28w & 32)
- AASENP S T A ERT AR PRI By 0 P R F RN kg
FRD R B2 2B F TR o T4 LR httpsi//zh, Wlklpedla org/W|k|/BqLitp TR 5

# % k%2 1C (Power management ICs): f§ALPMIC » L & § F# i 5 sup Mg E " i% Rk
B REETEBT I AR o0 W EY L TR 4o L AJZE (CPU) ~ BE& Y
(GPU) -~ st 2fc/ B3 B % » 23 AP RBARRE > L wd R/F e 22 R EHALET » 2
a.ﬁ*“r@lﬁ TR BE2Z R FPPMIC Ak s h PP R T A A o ¥ L PMIC
P Eo-E R E -
<http://www.alab.ee.nctu.edu.tw/wpmu/ed307/about/power-management-ics/> o (& BE p # :
2017.06.10) -

®© RFID 23 & p 308 # 7 s 1ISO 14443A > + 7 B pl Mg 4 8 £ 5 7 &H 10 24
WEBPER 2 ACE 1§48 -

% Class 1000 & A= % H # + % A

\F“ﬂ

5F 1 23 meR X3 0.5um s g particle 7 4z.iE 1000 37 o
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https://zh.wikipedia.org/wiki/%E7%84%A1%E7%B7%9A
https://zh.wikipedia.org/wiki/%E7%84%A1%E7%B7%9A
https://zh.wikipedia.org/wiki/%E6%97%A0%E7%BA%BF%E7%94%B5
https://zh.wikipedia.org/wiki/%E6%9C%BA%E6%A2%B0
https://zh.wikipedia.org/wiki/%E5%85%89%E5%AD%A6

ISO/IEC 11694-6 & 4 s uif £+ (smart-cards) ®' ~ £ e fa £+ « T4
RS A XFERAE 2R

5. Crocus Nano Electronics

Crocus Nano Electronics (CNE) £_Crocus Technology 2 Rosnano & ¥ &
£ 82011 # )z d 2 A ERFE L P A Crocus § TS P2 R TR RIL
T % RUSHAHO “t i § shE F ¥ My e H 52 4 12408

ST 2 B4 904 K% 65 % KL HEE Bt AR 00 % f 2 65 2
FEE & se R R Htrar 15 B 42 (Copper BEOL) & FlAk = 2 A 4 & 3 34
MR N AR RS 3 et (MRAM) 2 59 E+ 2 RFID @ * chgi i

}é%*églé‘r_ﬁ_‘—d-\xﬁIL\ElfrvlL\,ﬁF]"aL;"_'—J-i‘la}@’#/ﬂg » 90 2 KB
a5 g HF -2 EH (CMOS) S flAe ¢ Z 1L & frig it (magnetic
cladding and strap )

Crocus Nano Electronics#t #2_ 3% # 1 & 3 2|24 37 4k % % 5L (Magnetic
PVD Deposition system) ~ R 4 c 4 it & 7 § /A ff (PECVD (TEOS & SiN)) ~
3127 AR AR (PVD (Me) )~ 1% 5 48 387 B 92 6 (CMP )~ % 483k # (Electroplating )~

AT F 2 & 4 %3 # (Delectric and Metal Etch )~ £ %] 3% # ( Photolothography )
BHBREG/EELG EEEFEXE (FREERE -BRFAEE) o4& B1-4 Mbit 2=
% 1+ (non-volatile) MRAM (Magnetoresistive random-access memory) % % -
SRAMA % 35nsr2 2 35/90/120/150 ns® » sk ¥p p& /& > £ 4 & P4 wt B 2 By ¥
g AR E20E o 3% MRAMZ B ¥ 12 %.44- pin TSOP 1l and 48-pin TFBGAZ|
fe bR R T g LSRAMA &% B 8 LT P e R A AR F
FO PR AR SRR PTG

¥ Smart Card » # &+ » & 47 4 % 8.+ (Integrate Circuit Card) %1974 & ¢ £ ® 4 Ro-land
morono # P > BB G REFFALE e B FE S G T RS P AN EYS PP o2 F BULL &
P30 1976 £ g AWK R ST bt T E ALY o #f e Smart Card &% § 48 oh
sim=+ ~ 8F &m+ ~ 5 F U2 PFFEHF F o <http://goo.glipdssSl> - (B P -
2017.06.18) -
TR E T KN ﬁ’#i G~ BN FPHEF R ERNE - S F 90 B il
W dh2 % N o 320 PAEL2015 E {4 AIFEF f//\%%—;a + AR Rt
oL étig SiES ‘4; BB 274 5 p] T44% (The Russian Biometric Society ) #1— ﬁ R Tl}‘E] %
Ay 1‘?31‘#-’;‘ BRIPN - AR R e 2 B E R RIRE (- B 2 A2 PO

%ﬁ%*?%*ﬁw3ﬁ~&—a?%a1¢%$9ﬁ§&~ﬁ—%ﬁﬁﬂﬁﬁﬁio
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http://goo.gl/p4ss5I

6. Roselectronics

4
[

R T AR LB RF I A AT I A KA L ER

2 AR A & i P koA 2401997 # > 130-110 2 K S P A AR
2013& = 1 > Istok 2 AE T A F B A A 0 F 0 X F - BR RS AR
¢ 4 F 7% #1008 - Ruselectronicss « =n% = % Sukhoi ~ Phazatron-NIIR %
Almaz-Anteyg 2% 3% 3+ 3% » Ruselectronics 4 & 7 #-i780% ik B 17 & % it »

FERA RS RG p T g £ ¢ g P RERF o P % Roselectronics 3

Eﬂ*ﬁ &% FoiEF 100% a0k 0 PR atpER K L ESE - EH R
(Igor Ilyich Kozlov) -

,:J

e %‘ﬂ
|

7. RUSNANO

RUSNANO# ¥ # ~ ESTOE z p & & 7 % ¥ ( ESTO-Vacuum i **
Zelenograd) 8 B » 5 B * 3XMEMS (% 3@ ®B) g + < % %2 SiTime % ¥
T RRE cFpFe JHALEDEF - EF £ K Flend 238 p > 3 F Monocrystal
Ltd. » 34 S LEDfe 8 R M ERANE L EF L - EF FAF L £4 3 >
MR H NG R e & BT herdrdE & 1 o RUSNANO{-URALSIB % ¥ i
FifFs RRRFTRRAATNFRELEAESEPILF] - 4 & Fjied loffer” 3
“r B2 VI Systems GmbH: e B2 o 4 2 & 8¢ 45 &EPIS Flenii # ¢ 2 5+ 35
ek § - 44 T -* 30T — (Lensk 3 g (optical interconnections ) £ USB -
HDMI=3 4R ~ B or s34 v (interface for Display Port) ~ & %%k su% Sk i ep

(active optical cables for computer systems ( Infiniband standard ) ) ~ sk 43 if & 2%

# % (devices for Fiber Channel standard ) -

8 5w B = i £ 7 ~ & (National Nuclear Research University (MEPHI) 2 ¥ 2741 424

1277 7 #r (Moscow Engineering Physics Institute)if = & iT523% » 2R E £ F 5B 27 > & B &
Pulsar state plant ~ Pulsar research and production enterprise ~ Optron ~ SDC ‘MELZ’ % Central
Design Bureau of Special Radiomaterials - f # = 2 & 12 ¢ j4- % & # £ Sirius ~ Orion i = &

% Roselectronics -
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8. ELTECH

ELTECHE M B 278 X ch1 429 & > 0 & £52 B 37HINA ¥
EEMZREIFEL P I RAFXGEAFRNIL DTS F TR RE D
AR5 TR Rl B AE S 8 (T o BRI SR .
o8 0 & 42EPC /M 425 % o 5 & & 2% 2hif & enfigik ﬁ’J{fﬁggﬁ,
LR Yk SRR LY S RN RS
BE DUEER- I Y NS N

‘]l %4 di’rbr".ﬁ‘ %}o

;\5%
@=h
4y
[
e
(w

9. JSC Germanium

JSC Germaniumii%iz-{ig_éﬁag@g%oﬁ;&éﬂi@iiié_%ﬁ;,
ﬁw{ﬁ%éﬁ\#ééﬁfﬁﬁ%l’jiéwawﬁ B 5 5 & BEIR
* NS E R R ) /:{Lm{r# Hi Rt ﬁvﬁ;ﬁ_ﬁfaﬂa\’}%%?%g‘}%? 7 e A5k
G R o ART YT EMTES v L 4 F GG A 145(Ge) s A
S A F A FR D E P L& AR LA Pl MARFRIELE T
WA B ABR AT 1B E  p ¥ A UG EEF AP IR P A FER
R Tt fld - 0 d F) o R PRMAT o AT 0 B SR T RE R R
1809 AR o KISt L PP e R £33N L Ak T

oo
10. Mediana Filter

Mediana Filter ¥ — 32 /EJ2 -k 2 )%}’J(/%@EJ.:% AP B EEE B
| asz S oo EPREBEE, LI RAERERTEZ o H 3R
3100m3/h> -+ 5 BLR - £ F 3 HFFDP B piFaa #’L@Tﬁ—l,}‘s SLE(E
Bl e R MR ATE N oih: B R Fen S R R B g o d
HEHRE> ZREARSRI A FZP ARTIRGT L FFM > 57 o0 4t
Hokgd® s kmdi2bd 1 - L BX A F HAB XA 4 (Reverse osmosis
units) ~42iB 3k % (Ultrafiltration units) ~:2 4 7 3+ % % (Electrodeionization
units) ~ p i@ B (Automatic filters) ~ i indg3 2 33k % (Counter-current

=g
éT
‘-H!:
7=
€
1\3

ion-exchange units) ~ ##i&Jn % % (Mechanical filtration units) % - 3% 2 7%
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FE3 fs—iﬁu“ﬁém}i’i"’ﬂﬂlﬁ Hed J\mﬁ%] » 101/h~1000 m3/h % -
s B BT R A kA é#??~3§;* ELFFEE-P #2007 Midd 180 # 3
65 2 A kT AR R ip R A - IC W ¥ s 5 = B A N2
i A A e ZREETORIE P e KA § BT AR ey BIRIERF
FoRERARS kRS R oR ST BREE Y R HAIEKF D
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FHE G 3 KT 2 F AT P (Center for optical and laser materials
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V. Dubina# 4z c7 T 2 5 fepise o > d Alexey E. ZhukovAg 47 T 2 o St om
B s TEBeg SHis, ~ TARPE L | ~ TAHm L 4
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F R kg JRtpd 4 & (High-amplitude dynamics of nanoelectromechanical
systems based on GaAs/AlGaAs heterostructues) | ~ T#t 5 £ 3 127 ek g &
% 7n (Surface photocurrent in a parabolic quantumwell) | ~ T2 5 2% B84
FomgF L R M E @ ﬁ*] ( Nonlinear magnetotransport in a
two-dimensional electron system with anisotropic mobility) | ~ ¥t 4% M«:}P #w3
B e o ¥ 40 Bl EGR i 7 eh 5 188 5 (Electron mobility in variable range
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( TECHNOSPARK Nanotech Center) ;| ~ " %5 533+ % (Zelenograd Special
Economy Zone) | $H %3 o XX P ABIHF IR ITRE D 27 Bl
PHRBERPFPEEBT CEREFEITE IS AR E G P o HmBT
BN A A MR REEr EARETHMET > SUEHFELXRE R
FoRBF B A A G e Y MR B ity 4 iR A S s

AP E R RES A F s g i PR o
() 4B vHRBMPERELELSRE L TR I

PAEE A £ 1 £
F% (Ural Branch, RAS) %
SLERAR R

T HeE W

TAABEP? w32016%67 7Tp &R ?gﬁ’Tﬁi%? [ENAE i A
BE AR L (MOU) » Jd & 8 Jiied it 1
BoHHp R s FERARMIEMEL DY

2RI EFR T EEY HEFT T2 LHBX G A LEHTE
PE R AR L R A s RN SRR E 7 R
£ 1% » 3+ 2016 # & SEMICON TAIWAN ¢ 35 7 T2016 Rz #4Leflsm
HOABITHRE TR L o B RBP RE LA

(2) AEPBHAARIHEF BT rE Y S L ITE L&

TARE AP S AR S ] 47T 8 wt2016£67 9P & ¥
EIFE L& MRS AR RO B G BB - FAT -
pob s A B ICK S R 0 A B R AR IC ) BICK P 0 F 2
EHPP A4 o FL B0 AU R R Ll WA B e ICh B R

AT 4 T

o+

W
\

111



(z) AP EFAFHFTHY s R drm g 4530

2002 &# FRBEFARHELR EPAFHNTRY sz i EE el mf %A
ﬁ-‘u AL BT R R AT B AT 7 TP v CSRS( Center for Science Research
and Statistics) » 2 % B R #7H 28 & £ £ H % MIST™ (Ministry of Science and
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of ionizing radiation detectors.) )
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