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kg A" Dmcinionn™ Eembimn 4’ Dienbizm.
S “L‘;:e't (e_nd :::TT century): stamm: powaned mechenical The Second Industrial Revolution, also known as the Technological
mAantTactlmng AeImes ; F Revolution,llwas a phass of the larger Industrial Revolution corresponding
= 2 {start of 20™ century)- electrically-powered mass production 1o the latter half of the 19th century, sometime between 1840 and 1860
= 3 (start of 1970s)- electronics/IC and IT to achieve automation until World War . It is considered to have begun around the time of the
= 4" : (today)- Cyber-Physical Systems PQ' introduction of Bessemer steel in the 1850s and culminated in early
via intelligence for flexible decision m& factory electrification, mass production and the production line. (Wikipedia)
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& Industry 4.0: Algorithmicized "production chess" SIEMENS
within eyber-physical systems
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The Obama administration made big data =
strategy a national priority. It argued that
"B?.g.ﬁzfl 5ilie ner; Al and that Decentral cyber-physical systems [CPSHto‘uct
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Game Changers?

CHARACTERISTICS AND BENEFITS OF
FEE AR 3 SILICONDASH - “a game changer ™ -

%ﬁﬁ%%ﬂﬁﬁ SRR ...
e

CRRRAS CERECN

Siicondash archaschure & designed o be
henzontally scaiabie 1o Mandie smas- and
Baiaiie vory large volumas of manutecuting cats

= wp W0 miliors of walers. Ewisling
TE— BONECNS @itnar 1 for SMAN volumes oney
of have dPicully sdapting lo varying dats
VOIUMBS. BNEs INAINES]
Slconcasn is Du Ui

o uptme
Uptme and | relabiey. Exating soutions s mostly
ouliabality using fw classic hard anc software " e [
tecrrciogies tor whch i a not possitie or e

very costly o be abis o commit fo ndusiry "“ 4

lovsi uptme.

Siicondash B Bull  using  modem =J -
tachnoiogies Mat are inrinsically deaigred ==
Duta security | for maximum dsta securty. In contrast with
tha awstng soufions, with Slicondash o i
Dot necessary 1o transter large volumes of

e —
é:’ ML PR nAamvame |mwsiness|scuootr
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Saure Oualiers, 106
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Industry 3.5 : Hybrid
Strategy of best practice of
Industry 3.0 and to-be
Industry 4.0 with disruptive
innovations to empower
manufacturing intelligence
and smart production for
manufacturing system
revolution.

Shanzhai! MediaTek and the “White Box” Handset
Market

The termn “Shanzhai [I° discounsts the huge scomomic value theer handsets have created. The wakers of theer
phoncs have croated a cissic “disruptive imnocstion” by sddressing e markets with cost-ccbioe selidios,
1 wow Jook closely, wou iwill find that many of these handset makers are quile immovative,

— Ming.Kai Tsai, Chgirman and CED of MadiaTok
Ming-Kal Tsai kookedfig
fablms semiconductor

wireless chipsets. the e
quarter of the year, the o

quartor was for 100 millian. Klely: ey v In a eunh.-l wircloss handset
market estimated to total T iﬁm‘:ﬂ mh urtits, gu st :g.n accomplishment.
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Industry 3.5 in 200mm fabs
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A Novel Route Selection and Resource Allocation BEESS
Approach to Improve the Efficiency of Manual [
Material Handling System in 200-mm
Wafer Fabs for Industry 3.5
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A set of techni for reviewing and

= s ¥Descripti
set(s) to understand the data and analyze business performance.

= iFEpeDiagnostic: A set of techniques for determine what has happened and
why

g the data

= Hi# #Predictive: A set of techniques that analyze current and historical data
to determine what ls most likely to (not) happen

s %% §Prescriptive: A set of b for Ily developing and
analyzing alternmes that can beeome eouraee of action — Elth er Inctlcal or
gic - that may d the P
-« REMHD A set of i for visuali i ion and

recommending courses of action to facilitate human decision-making when
presented with a set of alternatives.
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+ Diagnostic Analytics:
~ Begin with descriptive analytics T | [®m==s | | OLRT A

— Extract patierns from large data quantitios wia dala mining
— Correlate data types for axplanation of nearterm behavior — past and
present

= i fiable through oihier
approaches.

iz ar behavior not easily i

+ Predictive Analytics:

= Begin with d AN i i i
— Choose the right dats based on domain knowledge and relationships among
vatabies

— Ghoose tha nght lechniques ta yield insight into possible outcomes
- D ine e of possitie given initial boundary conditions
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= Helendion

Work behaviors

Lrgrew
Sedeonl / Sedonl ter
j = Turnover reoson

Wark experience

(Chien amd Clen, 2007)

Expert Systems with Applications
Most Cited Articles 2008

Ywmnded 1w
Chien, C.-F., Chen, L.-F.
Fooe th papes eramet

“Data mining to improve personnel selection and enhance human capital: A
case study in high-technology industry”
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Expert Systems with Applications, Volume 34, Lasue 1 (2006), Pages 2H0-200
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. Prescriptive Analytics

* Process:
— Begin w' predictive analytics
— Dsfarmine what should oocur and bow to make it so
= Deferming the mitigating factors that lead to desirmble/undesivable cutcomes
— “Whatr analysis w local or giobar optimization
~ Ex: Find the best sei of prices and advertising frequency to maximize revenue
— Ex: And, the righf set of business moves fo make fo achieve that goal
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Overlay Error Compensation Using Advanced
Process Control With Dynamically Adjusted
Proportional-Integral R2ZR Controller
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Proposed R2R control block diagram
oty Dot for overlay error compensation
= Stepl. Overlay process modeling for R2R control
= Step2. DAFI controller design
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Empirical
Study for
Advanced
Equipment/
Process
Control
(AEC/APC)
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& Decisive Analytics
S ot
Process:
+ Given a set of decision alternatives, choose the one course of action to
do from possibly many
« But, it may not be the optimal one.
- Wisualize alternatives — whole or partial subset
= lysis — what-if and why

Y
+ Hew do | get 1o there from here?
+ How did | gel here from thers?

Waker start

[T P I ——
> Computers & Operations Research

SEVIER

imrnal

A novel approach to hedge and compensate the critical dimension
variation of the developed-and-etched circuit patterns for i
enhancement in semiconductor manufacturing
Chen-Fu Chien *~, Ying-jen Chen *, Chia-vu Hsu "
= Problem definition
Data preparation
= Model construction
= Parameter estimation
= Dispatching rule development &
offline validation
= Implementation

Manufacturing intelligence framework
for DCD-ECD variation reduction

B>

Validation and Implementation

Emi A" Do b il
= Estimate the chamber effects via mining historical data. = The C,, improvement was 20% in = o
= Define similarity 1 ement for chambers and _mn";’mf':;:dy i ool i SO
tools, r tively, to tch with DCD results of wafers. a field test in Taiwan,

= Determine tool priority for each process lot to support real-
time tool assignment and production control.
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= The scaling score is used to monitor -
the operational effectiveness of the
dispatching rules to trace the

control rmance. s
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