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“The mere formulation of a problem
Is far more often essential than its
solution, which may be merely a matter
of mathematical or experimental skill.
To raise new questions, new
possibilities, to regard old problems
from a new angle requires creative
Imagination and marks real advances in
science.”

- Albert Einstein (1879 - 1955) Nobel Laureate
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Reference: Marcia W. Blenko, Michael C. Mankins, Paul

Rogers (2011), “The decision-driven organization,” Harvard
Business Review, June.
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23 pages. Publication date: Aug 13, 2009. Prod. # 610003-PDF-ENG ——
When L.C. Tu receives an emer i i i Gapyright ‘ g }: PRSI
6, gency order, he is confronted with a range of production
scheduling choices, each of which has unique costs and trade-offs. The case was B Email this Permission ?:;V(I’_ig%t";fg ggg?s&;g;ztﬁé[%ﬁmhase
designed to help students understand job-shop style production and the impact of — - : '
disruptions and reactive scheduling. Students use two of Taiwan Semiconductor ﬁ:tc‘::ss to case studies expires six months after purchase
Manufacturing Company's mainstream processes as a vehicle for analysis. The case
describes a real situation in which upper management accepts an emergency order. By EREAINL & ST oL ABCONIE AV RINO-LOBES M )
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OWE
(Overall Wafer Effectiveness)

TEEE TRANSACTIONS ON SEMICONDUCTOR MANUFACTURING, VOL. 27, NO. |, FEERUARY 2014 n

Data Mining for Optimizing IC Feature Designs
to Enhance Overall Wafer Effectiveness

Chen-Fu Chien, Member, IEEE, and Chia-Yu Hsu

Abstract—As global mmptﬂdon continues to strengthen in
semiconductor industry. jes have to con-
tinuously advance mannhcturlng lcdmologv and improve pro-
ducﬂ\il) lo malmnin compcddw: advmtages l)k cost ls signif-

integrated circuit (IC) will be doubled approximately every
one or two years |2]. the technology has been continuously

advanced to reduce IC feature sizes and the line widths.
Llsine stata of the art nano te

hoolgeies semiconductor man-
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Fig. 3. Conceptual framework of OWE.
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Overlay Error Compensation Using Advanced
Process Control With Dynamically Adjusted
Proportional-Integral R2R Controller

Chen-Fu Clien, Member; IEEE, Ymg-Jen Chen, Chia-Yu Hsu, and Hung-Kai Wang

Abstracr—As  semiconductor manufacturing reaching nan-
otechnology, to obtain high resolution and alisnment accuracy
via minimizing overlay errors within the tolerance is crucial. To
address the needs of changing production and process conditions,
this study aims to propose a novel dynamically adjusted pro-
portional-integral (DAPT) run-to-run (E2R) controller to adapt
equipment parameters to enhance the overlay conmrol perfor-
mance. This study evaluates the performance of controllers via
the variation of each overlay factor and the variation of maximum
overlay errors in real sertings. To validate the effectiveness of
the proposed approach, an empirical smdy was conducted in
a leading semiconductor company in Taiwan and the results
showed practical viability of the proposed DAPI controller to
reduce overlay errors effectively than conventional exponentially
weighted moving average controller used in this company.

Nore ro Practitioners—Although various APC/R2R control ap-
proaches have been proposed for specific conditions, little research
has been done to deal with unknown changing production/process
conditions in the real setting of semiconductor fabrication. Fo-
cusing on a realistic problem, this study is the first to develop
dynamically adjusted proportional-intezral RIR controller by
considering future disturbance prediction to effectively reduce
overlay errors. The proposed DAPI controller has only one key
parameters needed to be determined like exponentially weighted
moving average (EWMA) controllers. The proposed approach
was validated in a leading semiconductor company in Taiwan and
has been implemented on line.

Index Terms—Advanced process control (APC), manufacturing
intelligence, overlay errors, proportional-integral controller
run-to-run (R2R) control, vield enhancement.

thus achieved unparalleled growth in past few decades. Thus,
process control and excursion detection become increasingly
difficult. However, most existing studies focus on defect diag-
nosis for yield enhancement [2]-{5]. To meet the demands of
shrinking feature sizes and the reduced linewidth of integrated
circuits (ICs), lithography has become increasingly critical
for wafer fabrication [6], [7]. In particular, wafer fabrication
contains multilayer wiring in which the patterned layers must
overlay each other to within the tolerance to function properly.
Overlay errors are the displacement of the present exposure
layers relative to preceding layers [8]. [9]. To enhance the
process vield and to satisfy customers™ need. overlay errors
must be controlled within a tight tolerance.

Modem semiconductor fabrication facilities (fabs) adopted a
variety of advanced process control (APC) and run-to-run
(R2F) control methodologies for wield enhancement.
Moyne ef al. [10] defined R2R control as “a form of dis-
crete process and machine control m whach the product recipe
with respect to a particular machine process 1s modified ex-sifu,
1e, between machine runs, to minimize process drift, shift
and vanability.” Sachs ef al. [11] and Ingolfsson and Sachs
[12] pioneered the application of R2R controller i semicon-
ductor fabrication processes. Conventionally, the exponentially
weighted moving average (EWMA)-based controller is widely
used to compensate for process shift and noise such as epitaxial
growth [8]. silicon epitaxy [13], chemical mechanical polishing
(CMP) [14]. and metal sputter deposition [15]. However, the

http://DALab.ie.nthu.edu.tw
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s Stepl. Overlay process modeling for R2R control
s Step2. DAPI controller design
s Step3. Performance monitoring and evaluation
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manufacturing .
share (36% to 25%). !
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1st: steam-powered mechanical manufacturing facilities
2nd: (start of 20t century)- electrically-powered mass production
3'd: IC and IT to achieve automation

U)))r;
h: (today)- Cyber-Physical Systems Eﬂ]ﬁ ]

Enabling Technologies (0 -> 1) P—— woter | 4. industrial revolution

- Watt steam engine (James von | ?&:f:;snscyhemysm'
Breda Watt) 3. industrial revolution |

° ';T: BBB,gg (1947/ Bardeen’ Brattain’ uses electronics and IT to

achieve further automation

and Shockley, 1956 Nobel Prize) of manufacturing &
« |C (Jack Kilby, 1958/ 2000 Nobel @ ) i : 5
. . industrial revelution =
Pri Ze) follows introduction of 8
o . electrically-powered mass
programmgble logic contrc_)ll_er it mesanc ondctivbend
(PLC) Modicon (modular digital =~ divsion of labour
controller) (Dick Morley 1968) 1, ldustiie| Feve )
follows introduction of
*Source: Federal Ministry of Education and Research water- and steam-powered
(2013), "Securing the future of German manufacturing mechanical manufacturing :
industry recommendation the strategic initiative v facllites v . . time »,,
INDUSTRIE 4.0 final report of the industrie 4.0 working End of Start of Start of 1970s today

18th century 20th century

group,” National Academy of Science and Engineering. Source: DFK 2011
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The Second Industrial Revolution, also known as the Technological
Revolution,ll was a phase of the larger Industrial Revolution corresponding
to the latter half of the 19th century, sometime between 1840 and 1860

until World War . It is considered to have begun around the time of the
introduction of Bessemer steel in the 1850s and culminated in early

factory electrification, mass production and the production line. (Wikipedia)

Taylorism: Scientific Management (Industrial Engineering)
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Shanzhai! MediaTek and the “White Box” Handset
Market

The term "Shanzhai Ji” discounts the huge economic value these handsets have created. The makers of these
phones have created a classic “disruptive innovation” by addressing new markets with cost-effective solutions.
If you look closely, you will find that many of these handset makers are quite innovative.

—Ming-Kai Tsai, C]p%irman and CEO of MediaTek

Ming-Kai Tsai looked al @b safisfaction. His Hsinchu, Taiwan-based
fabless semiconductor

e the top-three global suppliers of
wireless chipsets, the ntrdl) electromic “brai r mgljil lephone handsets. In the second

quarter of the year, the cofipahy had Shipped 8 illion chipsets, and the outlook for the third

quarter was for 100 mil]j_%n,q)i_lﬁllygo ing-350:million fﬁ: %? ull yegr. In a global wireless handset
market estimated to totalT.2 billion td T:4 io‘ﬁ_u_r%s,l is'wasqui n accomplishment.



ﬁ ~,

e S SIRE S

Enabling A* Decisions®
DALab Proprietary

by

M R
1 %40 LK S

Smart
Manufacturing

Industry 3.5
Al ficd ~ Bk R
B R AT

B>

4 fI eXI b I I Ity Enabling A* Decisions®

LN R

Decision Analysis Laboratory http:/DALab.ie.nthu.edu.tw



© RIERNTREIRB AR —IL 2 AN

BE > BUHNTHA0M0HKM -

REDNBERBIRIRBATREEERA
IR E AR A T35 2248 » W
KEFE ~ Al ~ loT ~ BEME » MRERMED
B BeofoRIRAFDES M S = KRS o DASR
Am¥™ - ~EEN Bt WEEOGBE
ENBR -

2015 IR N B M TR » BIRA A IS -
20164 » —HRIARIBTA » RIS

- TF /'ﬁ% 3&‘ . AT ZEBAEBR > WNEEBRPNHE
SL‘if‘f AR S W - EIERE R4 ORI MR
p#sit s @ 3ninfep # it ok t&ﬁ BB R A RIRIES o B AIRE TN -

= G

LI = T ?;;113 ~ g N 3w Ie B R SR 7 ARIB 3 M R R R 28 - BB g



PN »
¥l 1 ¥35, #Kk
Enabling A* Decisions®

DALab Proprietary

"
o ESERRSOLORN
Qepescs) Emmlltﬁl
WSEM R

ysza
LARBAR

% LR
S EFAHER

pAaast @itk

- ga.0 £ &45 =

_- i

1
w D512 zxsm B
FT LR — -

RRTIHARE

http://DALab.ie.nthu.edu.tw



Enabling A* Decisions®
DALab Proprietary

1600037018 1600036799

clean 11600036798k 116000 ek

start from 014 Oct 17:39

500039523

oveass 1600036181 1600038773 1600037240 I

ovein o ovese
I [Exwh [ue [onssn ~ [TER IETETN ST JEmnR (U8 [wEiEe A [TER -
QTN rese [ o WL T e A WLC AT
deany e e revaL 003 002 oac
WORIRONCHT VRN a0 o R P o0 002 Ft
WO VR e Lt R mew neoas
le > ¢ > <
o oy o
FT) [ex=k (o8 [wsesn ~ [TER [E==n [us [awssn ~ [TEm [e==n
wodU3 800372 xLXS chean WO LA0R0 Lt
WHOCIB00ICCINTY waltLA00 20888 walCLA000NT e L
WOORIR0ITHD WSRNT
e . WALINIIINN
< > <
ovexty oveLe
[Enmu (s [agesn o Teans T
VR A *00LA00098557 nuR

wod0L0009M TS [t 1)
| wodtaE00i00m woCCLA00SA Y e )
WORRI0I06 ", -,
i« » 3 »
oveiie oveiie
A [zem [Ex=y [me pwsse | [E=xy [ue [pessn | |
wadl 000 s f o) A0 o 2 002 062 008 004
w200LE00I001Y Bas 0% R0 AT 0080060000
wodC A0 AT e x [AARY 003 03
v e e ) ooty ooeoese L 002 002
< > Ty0aLn 001002

AlLab.ie nthu.edu.tw




FEIMe L AlgRTE &
ALBUH; WE5E A B 8)

* N\ L
AN L
. = L

YR

S§4 ws=mvs  wws i el 1 DIGITIMESIFHE

- E%QA@ xI%IX%
y \)
48 NAAIEERERATADLEAS

B B . an PR T T TR e ——————— (|
ALFRRT A AR TR o | mmetw | RERERE (ZZ)EW | T e o e

BERBAMVNG RGEWE MENR omn | gmsw | NORERARR R s s o s
I§hE \ S5 W 3 . W POON TR/ BN - WENAOR LW A4 I

MBTERDO | ATERBWNE | ORT | BEEN | o el | s mien oo w venscmon

LEMNAHE  BGFR EREN 0BT | HERN i PO oo s S

BN - mm L - AN EAIMS: s 2N AT I 2 M 2 in

Artificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research Center, MOST, Taiwan



8 2019568118 BB

0055 A8 T K ME

+
é £ed| 1 ;’éﬁ

Enabling A* Decisions®
DALab Proprietary

A5 ZRBREETRIE

HiR

;\-\ \ 4
S
XX Im

PER 81
ULt Lilch e £3 1.
#:4% (Dassault Systemees) T E
HODMRANRE - 4T
FTINBNESHSURE - A13
TRTRARFERES MY
R TESETRO0 - M8\ =
SEEMS A - ATES R
r 5 IDVHISEASIEALY
BYNS  ARSEEELS LG A
BANE I E AR

e

FEFT -t EL-REHIN
RIPNTEBE - BYHE T
EEBER~-SERTERE -
BANRENTN - LLES
HENNREOBE( - CRE
EVMMETRANSELTFEA
FERE - AN ISFRRET
BTN - T RN
THAET - BTEf201SEE
SR A\NENSE - NMANC TR
WL » 2018 FCE A
AIAEIWMEIR - BTN
REVRIBUSRSIENY
L3

BIEET AU TES
B EMARENE - ST HBE
17 - B RKPIES - M

%mETEihﬁM

RAAEESTLSTONDHRE
STHRETELS - mACESR
REASILUENTRERN - H
SRR/ NS - ALEBRT SR
SNECLFMATIARR - NN
WILEELNR  BEEMES
ADVHIT AR EETS
WL BRI REOR AT
MMSTENATINE - &858
B ERRTEHERAALY B
HESEF ISR\ T
YRS EY
NONGTENESSERNS
ETLUEWAINEF  R27W

EAMERCHATHTERN
(LB B NRNE
CATATIR O MBRsET
REERLAR - ESEHANE
SLER

St - ANTRER RSN
SISANNEN ERNS - 2
ERsZRsIEszIEas
LR E Rad ol Lol SIW $53
BHE - TREEN305WR
AGRETERGCRSCET 18
EMREEBNET AR -
RS ETESASNENES
MBEY Ok TS IR

ARISFRER
BT NTAGRSa
L 34 Tt 4 ]
summosnew
aER - wean

BEERBS - SR FRAEY
EEMENETY s oAy
AR TERSNRPEE
F . ETIEE R SR
AN T TR R
I PENESEE TR
HRRET - FHASHARE
RVEAREN SRS E
MERIOTIES « MEZN - B
LAt L BN 23l 40T S
GfF  EMTHEBMUER |
BESANEE - EBEAETH
LY SaENsER-ZSrCE
WO R 20%N TN




*xﬂg%@*

A“
- ,,.’//

////

1‘vj
*‘fﬁ"

i
h




+ Taiwan AICOE 4 # < 1 4r& 4 4

. /NsTC manprinznn | S\ Bamenss
> BEEZHA BRIAR AT BT AERESRTMRE

3 2 AMHEEN  PRATBEXCHRAER/  MURBARA XY ZRAVMRRS - RAN B/ MR HARYNIER/ RO EEY EEN NN PG RE NS &R

: FAS B BANN NOERAY SRS BERS/ R A N NIRE/ RIARAS SEMLNRE - NZE 0N - X3RDENS - AEE RS -GN ASEEEN
REBRATHERE -BAZLREES AR RERE - ER -BRESLT -EHE 9L

ZHERRZESE - ADCEHS - AHHSARHSFSRORE  BESANEHS - THAR - BEAS - ARTEW - ANS -
AlOTENEHE  UINNSSLE - BEFENIHTERL RUESENRUANSARSERWARNESNNEMRAMENR
FRRMER BHAREFSAREAESAIARBNESANE - *ERSNBANMEERSEARAREHAR » MEARS
SN LGNV BUARRLEAZ > ENILRAABACRUARRER > BHARESHAERBVEAABARNIE » REHER
REN - ERNAHAIFHRNE NECKHANSBEENENBER  JRANERMAM -

Enabling A* Decisions®
DALab Proprietary

RHESRNNE

= ® R % hitp://DALab.ie.nthu.edu.tw



ATUNTEIA WY CTATTWIT W O

laiwan

spotlight

,|
nature

TAIWAN'S TIME
TOTRANSFORM

Thegovernmentisbetting its manufacturing future on
smart machinery and artificial intelligence to improve
product quality and flexibility. By Sarah O’'Meara

02086, ndustrial engineer Chen Fu Chien
was asked to ead § GRGTERY FESERFER
centre (n Talwan that would develop
new manufacturing technologies using
artificial inteifigence (Al
Rather than aiming to publish academic
papers, hisbriel wasto produce idess that could
be quickly transferred into ndustrial settings,
says Chien His research at the National Tsing
Hua University (NTHU) In Hsincha City wses
big-datn sradviscs o make machines smartes
throagh Al that letsthemtake decisons without
hueman control. itisane of several npproaches

LoCreating ‘smart Factories’ thal use an inter
connected, digheal neswor k of supply systems
partol Takwan's pushio improve the flexibil-
Iy, quality and efficiency ol s manufacturing.
“Lam one of the few senior scientists in
Tadwan who's worked extensively with busi
ness, as well as in pubiie research, It's one of
the reasans the government asked me to lead
the project,” says Chien, whose position at
the NTHU is endowed by the US firm Micron
Technology in Bowse, idaho, which develops
computer memoryand storage technologles
Chien’s massion 15 a sign of how Taswan's

LovernmenT wants its manufacourng industry
1o change using technologies such as cloud
computing, bigdata, the Internetof hengsand
smuart robocs — 4 <hifl in industrial practices
that hisbeendubbed Industry 4.0 Once known
asahub for massproduced cheapgoods, such
astoysandeectronics carrying the sbiquitous
‘Made In Tatwan’ stamp, the island is looking to

femce Lo uprade s image so itcanbecome a
g for futuristic manufacturing solutions

In 2018, Chien and his team opened
the Artificial Intelligence for Intelhigent

Nature | Vol 577 | 46 snanry 2020 | 81

Iaiwan
spotlight

Tafwarese 20 ver Ut around USE33 miltlon
ower S years. ssarting in 2018

“The Ministsy of Science and Technology
wartes cor Contre 1o hefp crosie the next oo
eravonof ImetBger manufactur Ingg systems
that coukd aaly be foend In Tabwan.” Chien
says. The ministry satm s “touse the reglon’s
stremgth in clectronics manufacturing o its
Dest atvartage arvd extabiinh Talwan s 2 key
nigh tech marufacTuring hub.*

Tabwar sefforts tocharge 2s mamuf act orng
moded are Himely A Sobasl sowdown intrade
since 2011 and 2 tarlll wat on goods raded
Detween masmiand (hina and the Untted Sistes
e pusied compenies o look for Bteormattve
manafactur g optiom that are flexible N
chent and unafTerted Dy soch & onurmic lussles

Diverse development
Tatwan has been a2 leading manaf acturer of
eleriyonic components since the 19904 It
coonomy el reliant on an Industs y that
15 e by Uhe wor s Sargest contract ¢lectronic
enipmaker, Tarwan Semiconducton Manufac
tur g Company {TSMU ), which sappies Lech
nology companies 100N a5 ADpie and Hudwe!
nd corrbuted moce than 4% 101N ralion’'s
grossdomestic peodiace in 2018

However, the growth of consames clectron
i s slowerd sryosa Live wort i inthe pal few
years as smartphone sabes kave dipped 2 2
resum of markes sioration. 2006, Talwan's
newly inaugurated preshdent. Tsal ing wen,
announced that the government woakd pro
moteanew model of economic development
The e was 1o oncour age hocal technology
flrms 10 diversily thelr products and to
berome more mnovatne and self sufficeent
10 DoOst Ler Bnology thes with the Umited States
a0d pan. Telwas S0 wanniio reduce s e
e on madrtand Ching. eith which i shars
STTONgG evonnmic ties (see ‘Moving morey )

Tsal’s 2016 strategy was followesd by 2
breakmeck series of policy mnouncements
LO-ONOUUT 202 WesUMEnt in simart machiner y
euipTIent Tt carrwock with less mput from

ANOEensiwe human cortrolier - st inother
manuf acturing technologies (see Noa stop
reforma’)

When Tatwarese manuf act o ers Daan mov
Ing factores tomairiand Ching inthe 20008
& harmed the devetopmene of smart manufac
turingtechmology oot he islind, explains Ste-
phenSuy. vice president of acentre ot Tatwan's
Industrial Technology Research ims »
government fundod rescarch and develop
ment contre in Hatrc b Theimsstute founded
1 19773, had acted a8 an incubtor for several
Tahwanese compantes, including the TSMC

N T @Ower WMt 1S “Pouring resources”
Into smart manufacturing “Decarse K5 the

future of production.” i sexs

A coaventioaal moving assembiy line
many people using ook 1o comphete small
L35Ks I M L ey, COmpleX process - was
plomoeroyd by Henry Fordto manufactme auto
mobiles inthe United States in 1913 Invented
 the end of the Second ndustrial revole
toa’ that saw the global wprcad of technolo
Pessurhiasthe widespresd osed of clectnics
powes the assembiy line i3 ol used inmany
Bactories today says Chien

Machines have Largely replaced workers
since the advent of the compuier age, which
saw 3 thérd revolution in indiesty lovolving
robothcs and greates astomation. The next
devdlopment TNOWN a4 the fourTh inchsir il
revolunion or Indusry 4 O, will use advances
In cyber physicl systoms, sech & biolog
ical sensors on machines. These will collect
and cuchange duta that cam be processed by
big-data saslytics and Al technologies, ena
Diing manufactorers 10 make Meaibie doc
SIS ADCNIT Pow they Opevate and to slocste

nature

resouroes ¢ffickently 1O empower ST pro
ducvon. Tawan is Deting that the products
of the Muture wif! be made by such frmeSigere
machnery

Smart focus
Maore cumpanies e ross the wor'dd are re-cvalu
ating where amd how they make t hew prodocty,
S2YS son MO, general manager of Avectec in
Thubet City near Hunchy, which offers con
ventional manufactarersa software pratform
10 help createsmart Dctovked, In these, nes
wor ke moehimes can detect thes own faglts,
work more efficlenty and achiewe lower pro
Gurtion costs

“Particularly in high tech areas sach as
the computer indusiry, information and
COMMUTC NS FCNMObogy 3ou) Commcs
electronics, compandes doa T need to focus
on making more procdacts marequickly. They
reed lo make manuf actor ing more intelligent
0 it can be moee Seuble. That way, comps
mhes e Guickly scfust D Product TH Meet the
demands of cach astomer " HOSIYS

Chiensays his certre b already in demand
from kacgecompanies That waet it to-develop
Bew ProCesses and that are headguantered
i Tabean and abroad, sisch s T equipment
producess. Many plan (o ITY 0Nt ACw Masy
o turieg solut fors sncd wart Lo moave more of
their operationsoutskde matniand Chena as it
Beoomes more Capersive towor s inand as i
trade war with the Unted Statesrumbies on

Talent base
Now that Tawan is romukdog 2sd? as adestina
thoa for the mext generanion of manufactrrs
thene s one thing missng: talerte

It B I v jgent need of Exper o] engexss
DO L0 Gesigl STart marsfacturing Lechmoko
Pesand tocreate the Migh tock productsof the
Poture, says Se. “We must invest In our sclen
sty and erginesrs. There are many countries
Inscuthesst Asks thul are 30 decomeng more
sophisticatod in terms of manufactunegg snd
10 SLW competive, IS important to moke

NON-STOP
REFORMS
TAIWAN'S
POLICIES AIN
T0 BOOST

TECH-BASED
INDUSTRIES

May 2019

L wawy grresrInere
wEagewn i Hw
Pl tens policy — &
44 0 Fresate D
Mutch of En e Fradungy
e T
wreiligent b )
ot B PEmret of

Thengn

52 | Neture | Yol 577 | %6 Jenuery 2020

Nowermbar 2010
Lamancts ol Uae Dhgptd
fenton W T sites
1o Deomdogomes t
Progan DN
uefialem i e Taman
Wit 330 mgen by
2075 Poidoes Dotuck:
e a
L R s Aaadld
ol Wow s wmcvirily
bty

February 2017

e unat MaTIneg
Proms tion Progran
b adocwd § e
L e
Mty 7 e Shen
(SR ]
mant e Rrng
Dot with Sl
e v st
O I
et

Ity 2017

The Snay y of o
et bectwoiamy
T Lurrenst s Pl e 2o
i b s n
CENi e 5w g
woulloeece (AL 1T
Calisfion wil cued
USE3) mibon aveast
vt Vaw pomn

At 2017

WOET e &

A s ST il
e T S

Py avme bo peed
1 e braskagement f
A procesecs (IO Wt
* 5 ony 35175 culilon
AT 1O T e

Al tsbons anct resesppch
o 00



DIGITIMES EFi5#

B PSS

GHEERSEEEREL

DVTIRIFZEZFEY, B/ NEESNIER

g A0 b1
BN EEHBHAERTES
@AV B&EEIL -~
M- EER - PR ATERN
BhRERRPLTFE HFFEIR
TETHEHMELTEMEAESERE
T EEETEL  BEEREE IS
TS (AT, BEEESE T
SRSERNEUISESINERHE
HIFHAF - DIGIMIMES SR F « %
SRR - W FEAEGRE
THERERTHREOINSRESG -
WHERESTAFE R
TRAEARRASE ,  BIISFS
FEXRM - TERSTE - S
- EETFHIZEGHARE
#*-2018F 1 FHHIFE TN
EEAE,  MEERET SR
THZGHERTE AR
PR ESRBNSHENEE
- BALTEFE - AREE
fireg « B RFEERREH
A4~ BFESRORHESHE
BUSRRE » BMRRK - Bt fh®E
HiB IR E E{:(Analytic-as-
a-Service)ATETW: + FERHIP
IMEFEFINE - A EMED
WRMISES BT rg
B PITRNSHEENE -
8 R oITRRERY
B ERNLTEESE
Ekgﬁm%'(Mucrosoft) FaE
(Oracle) ~ SAPETCATFOIEET +

HEEfHBiGen . TEMNERSR
AT © GO WML
R - RS BT ALEER
Eil - ROEM|MITRFBAERTE
R -

HEISEA N - RITEISEBA
o ABSHAIRETE » &8
EREMERREMNE  EHE
ZE-RELEE - SWEHIRE
MR BENERL - S
MESF  ZELATHTET R
EFRHEE - MamiEsl - X
FOEBSWmE IR B8R INE
AiE  —UEEERTH - &
BMUBEERWSHEEE  TRT
MRS ERE A TN  WEST
fEFETT ISR a3 A~ SE AX
fit » AEEERUETFELG B
EMEERIMTTIINE - BE
L ERBEEARFELASBS
WEEET -

EWE - EFSALNTHEDL
SESEAREE - B
N ATME oI LLB8 %
R L ngfﬁe"ﬁiﬁs =3g
CHRBOESWEREE -
Al Spin ORI R —H=
Fl FHEEBFATIHIETR  thigld
fﬁt’&ﬁﬁ‘-}%‘!!ﬂﬁ_&i&mmﬁ{ﬂ

= R CH A M R
HEREE SRT o ERAE
A TERBITEEFHER -

HEENSEFTAERILES

8] BER AT TR - B
R EFABISRA RS EA
FAERE -

B BSNERSTEEET
BR?

EFUETFEXSM  AEE
FRoE RS/ RICET AT
FAFICET AT REES  BE
—EORT - AIEEFOER
TRES  FFFRREE  FF
i AIEEFOEFEAMTE
B - BT ENSTREMRM
FR# « W RRERG IR -
AT -

FAELEHENTREEGT
o BIEBAFEIER —U TR
GREFT « MEDSA LTI RE
SELBUAMIEGRNRE - M A&k
HIRE - EREICHRITRHR
& TEATERA  BIASF
SRR -

WO N — 8 A SURGASR R
FHE « BT RICHETRHR
NITEHBRFEEFT —HAAR
AR AT T ARENHRN—AE
AT« FAKETEMER « SR
BRGTHTLMETIE?RER
SR REERATEE RS A
EPE? FRATIAE -

ABAERTEBSETER
L - BESMATEERRR
- AFHE AR - gea
SIS - RRERRIK - FRLIR

ERUSAEND) BRTEE
BTG RROEF  THERU
BEHAVER

M BB RS TN
A BDNERBDHTIRIET

T oME - EREEAAT

AT RIERET « WABEFR |

HEAFERXTEALT » CEHE
f% - ESALTIHER B
J1HFeRE « Bt HEMEITESE
SHERSCESARERATINRE - BRERE
e BamaEnEEisao .
—EAATEBEALTIE /MBER
87 BTGB « IR HE
DRI A ST EATREE -
MAITENTE - MEBeH
BEA » RIS — W - EReH
EREDFUEERLFEASE
(A TREATEEFE TR - SRR
HERLE XEWMHASIT A
ABERER - A A BRI
SR - R HER(T
HREPAERAEABE b
SRR EIAL . KBE ) A9
g ®
PP RAOIBEATEREXE
BEOA B ERFTERSE
MR - ERNATREST
T2 AL - KBS TR
ff - BEERFBRSATMABR
AAET| A TR A TR
R BEABLEEEERS  —\
AR EAR T ALINE - |

202011828

2E— 5

EENER EESNEHEE
E 0 BB P RAVAT A RES
SYATEE NAIRRTT - IR E
®o ITETUTHFESRET -
B TRRZSMEEEmAEY

FoEFTIHE - -EBBIEEE
& FITIEEEEERDORER
EEKnowhowFI4FE 7

T ST AR RS S
# o LUCEESTBH MBTHE
WIFECTRE/N YRS « B
BEBRITHEERERE - 8IE®
FaUEET - EHERBLOSNT
T - ERaT - BE 8 FERS
AT ERFEHBEREN - —
AET TEERRERER
FRF AT /TEST -

B aeRSRREESE
JE5T  SCHERRSRSUER
®x?

= EEEREREK - HE
RSO ERE - SBEN

?ﬁ

RITABERRRLE
ERAMARES -
SEERERCARD
BWEEREROeD
MAE. HoErEs

ENERAROEESRE - S
FEEBUISEMAYERESS -
SGEFROEN - FHNERR
R - BOSEETHIITER
PUATTREESG - 75GHUER
BECE - SUEFUEMYIFTE - 5G
AT EASINEA -

EsEAP L ARIENE
2 FEEFTREOHARET
HE(Loser) - EMETTEERY
B FEERSREE . NS
Sh #FOUMEFEEEST
{E» MASHTH - HEFERH
8 e NEROFIEHE AR
ol 30178 eSS SN i 3 g
gk EXESENg - af
TR NMERENS - SREH
R - PR T EE
WA EMEEFNGEEMN
B FRAMEZE - BESITER
THERE(L -



B8 NEEE X

==
=

DI PHEA «= ax ms s BE Recach mrEm  ww

u —\] Y #t:ki,i—"‘

DALab Solutlons X Associlates

7 BEBR/AEl ( DALab Solutions x Associates Co., Ltd. ) 2018 FE1B108 #H &

e

EEEEASEFBEMTL  ERRGEER - EAEREREN - KEEEET - KNEIBER
BMESTEIXNEER L FEEEMEE - EPRERERUER "RAABBAR, £
»
?ﬁkﬁﬁ%i EW%QEJTQ@ - ﬁﬁ%ﬂ)ﬁu%ﬁfﬁzlﬁtﬂﬁ?iﬁﬂ’sﬁ,?ﬁié RARBEBERASZEHEATNE
DALabx BE- L TIRIZA R (Analytics as a Service)
MEERHARE ERAREARRHBERATRAETEELEMER

rA ¥ %4 Dr.Fab

REETERAF T B

EREESRA - REEER

T e I AL 4y S T

”%:‘cﬁk%ﬁ%ﬁfl“r )

FHEEEGBMENNENINE XBEdL,  HETERZES R M

R el N S TEE e T R B e

T35

BB RLEREATT RN

FTIHR ZATAEE) T RS R

FHEED "o SRR RS ST E , PRSI R R RS OUEE LR E | otE - B8R BERBUSEEERE BIEERARFMEENSEE REEN > EEBRAERFRE
10EEAR » HEIAREHTTHM IBRATERL RIS INMERZFABSTAERMER RBARGRAEAENMRN "E RA%E  EMwdEHMAREAR BEd -
R REFR(L - HRIRWMTF EFEEHel ISeESEIEE ATavBtal (LR 7T ZR/ 5k - '

ot &+ - G334
A FEIER TR EES
BUE ~ FORPOR - REERAE - B
¥ PR - BIRZERHR > Rt
BB IAME TR R Z R
il -

g PR R B BUESE
2007 ERI E (FHIE AT B) £%
BRI HIARGE R - AR
EHIEZ | BRI P
TEEYER " GBETERNR
FHZAING | 5138 » 201 1SR 0HE
B TEHEECREEEETE L 0 S
EHBBT3RUHEECRITER
VHIFTEIAT] - BEtS[8HE25

BRE  BEBFEILEBRHE
it -

EARKRRED - BEERE
LT Zil SR E E R R
w7E = (DALab) ElIfxX « #hiTRHE
et ER AR T - HRR
B~ BIRAEE B AR
FTFI #40 » BBFEKRHTD)
BEHLLHE - BB R R Al
FTRAKRBEAREROAERS
&), (DALabx : DALab Solutions
x Associates Co., Ltd.)#EEF/F2E
REBEFER PO IAFEKXR
TR SRS 24 (AIMS)
B R ERERE

¥ WA S B ERN R
/N SERE A P SE RS SRR
MERREAE BRG] -
firA - BRIEA SR ATEL
SRS » DIRBNH B ERMA
HRIFERAEEENR R E -
BHO A T E R NS RAHR
UL EE - BEMERATEAE
21 » DALabx A {& B FHE 5T
SR RENHEFEHRELAT
BEBEFRENERE
HEBERERN " EEELE
(Dr. Fab) » SRS EZE(E
(Analytic-as-a-Service) » {ZEI&
BEEAR TS TR

HEBE |

» B FIRESHEERIC(R) - HESBRIVB(ENHAHEBIFRAABMARGTBAR




-+ DIGITIMESUFHE JIN) 200452823258 81E -6 ?*‘*ﬁz%ii

KETERTFEEAR
HRERRARUELRR

Dr. Fab

T SR PR R

BAE 81t

SmiER '.4..H L‘::a"l".'w
R W AOBERR « PR o
BRI T B AR

o M. P <y S 2.
LR WOREE - - BT s

N 85 MRS < :
A}
P77 'Dr. FabfERT ZEEVTR 0TS ﬂg reral It E= G . .
BESEHE REEFRETeR L— RN - MEAEE NESER e ‘ € 3
N ST 888 TREIDr, Fabikis g ; TSR
. s . IRRESN F- R FARNES i
[ MER B R S FEE HEFI=i - $H &
BE™= 5 g ITE ' 2 - $:
MLT WM - S TR WA g = e T ] it 75 e
TR 1:15'5;.,-_‘7“‘{0.:;‘;;.!'2‘ ":v.:;E_:_:;“%{-‘} x,;l.ggg{;&ﬂl SEE SWY - TWERFITE ¢ e - 3 =3
AR ISR TTPOTER sy 510 "8HE PR 0 3= ENES = e nMR
RRTHESESERE SE|ANARNGERE. . N =% . 'E = e
TR EE A Deloitted (235 A\ TR IR = £ L2 2 TR EXRTEE r BETER
AT B AT - AR S - L T o ; : :
L E U2 433 > Ef & 3
R AT R RERESNGNEeE b RS i =i
MM SRR A SRR "R 3 i A me E
BN RIS Or. Fab MR RS ¥4 = LT .
W BB S AR R BT REAREELY  ZAME SRR R EJZMAEAS
'Dr. Fab “:r-}r-_t*h #11as r3”3h“l, .uE‘:“.’ 3E r. - i T . e = [ -4 <
ELGa il LB 27258 3 5 RS marey & = s BRI
-% % i2 N = 3 & -8
FHRAREOATEE ;
. E BESBT=5ME 2 8
SR Tl S B o ke TT L i 17 2\
R ETT O R T o8 B i R s Mg I a ) %»‘
RET TMEALES HREWEAN TR i - R BY-Eee oty
M PR DR —ELLA & . e AR = L " EEER: . HEvs =
N 44 b y “‘*Ii'ﬁ SRR E 8 % = g = — §
4 PR  aha? ; at o 3] "
L B
M ERETFIERR
- ensiy " et 304 NN TI - DEPRm

AHempAIE S Y

i RN ST
2 AR
TRl A AR TR

f A HER A RIPRA R

GENEA CRRNY

HFEHENY
MR ARR

i A A (AINS)& %

HHER) SR

& https://www. aims. org, tw/




Dr. Fab
AFH BB EA TR

e | Dr.Fabg % #@&fth |--——— - iR B
Re Wheidpipes oo il : N . PR A
g | [
I . EEESPCB BE # || W LA T | * FORIBIL TGRS
|| R |- By - mEmE | PRI A
! - BiRE LY . RS |
! == . -
! S T | TS B ST A 2R
! FABTE - MR R H RS || BRI RABGR
! @§(20+);ﬁ%f"ﬁm§§¥’ I | * PEEENE - RO
I {HAT R B G AR | * RIS ﬁ?%ﬂé&
! ! _ I S
I 5. EH | R S
|- e - B - R | 1 i s Bl
| ol ERTEAARSEREN - A - sams [t A b
| Eses s . ERFRIR S I BOMBER - EREE
v s - PRS- ShETHE | : ECIENTPIED - (el o

AHEMpALY B HERAWAIMNS)HE ¥4 https://www. aims. org, tw,



-+

Dr. Fab
Dr. Fab ?%@lfﬁﬁ g‘;’? R 3 );)ﬁ % ¥l ’}#—ﬁl

FENRE AT E
(BB~ g foo 7inm 5 BSGA e i)

%’T %% 2 s s , 2 = > 2
N FFER EX W in AL/ et pogs i g AR % i
gfﬂ Lt i BAAIRD| | B2ASTE | |FERS IR | BFI4m R L
[
A H SRR E AR ERAFE AR B AR SRR E A BRERAERE
A k2 E E A A LR S A R A A A A E A R EI EX EARE A E SN E 1 (B2
A E IR R R RO AR A R A S E AR A
AN N S A Y E A e E A e AN e 3k ki Bl B ;Vé#wﬁif%/%@
ool (e |l |l | |2 |2 || 2 s B B B N R S S IS R N R 3| EER 0 PeS (F
£ SRR N I | I £ o 10 N T 1 | = I I | - P2
|| 8 ||| A2 ||| J 7=l 2 wlellslz|2 Al || g ||
o i Bl el | Bl k2] (e
5 (|48 || 40 || B || 8] B |2 I & | E||E || 2l LS
Bl A i 3 Jew i3 =
|| i 1 #1
it |3
£ 5]
2 o g i R TRE e Wi s st
hxd 5 70 4 s 2 = &3
o o /4 30 [ Raan || /g 2 /%% 3 v

AHEHMHALEBHEAAWNMNS)HE ¥ https://www. aims. org, tw/



DIGITIMES v ASIA FOCUS RESEARCH STARTUP SUPPLY CHAIN

o piTs « CHIPS

Micron lighthouse factories enhance
production in Taiwan

The Factory

Design to Value Physical & Digital £
= Zero based CapEx Assets Full Integration Operations

: dMérs‘:;]nr:‘ i lchoical sollion = Two way connected digital twin

« Innovation (e.g. multi-storied) = Digital Fab Design & Modelling
= Simulation capabilities facilities,
equipment & production process
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Home  Business

Micron gets green light for NT$66 billion
investment in Taiwan plant

Micron Technology gets approval to invest NTSGE billion in new plant in central Talwan
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of TOmorrow

Resource Prodi

= Emission & Energy Re

= Water Recycling & We
Discharge

= Renewable Energy
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Apple Podcast:
https://[podcasts.apple.com/tw/podcast/ic%E4%B9%8B%E9%9F
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Just College k¥t ek v A4 §
https://www.youtube.com/@JustCollege.Taiwan
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